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Coverage 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical re- 
ports and patent applications originated by the U.S. De- 
partment of Energy, its laboratories, energy centers, 
and contractors, as well as theses and conference pa- 
pers and proceedings issued by these organizations in 
report form. Audiovisual materials, computer media 
(magnetic tapes, diskettes, etc.), and engineering draw- 
ings are included in this definition. ERA also covers 
other energy information prepared in report form by fed- 
eral and state government organizations, foreign gov- 
ernments, and domestic and foreign universities and 
research organizations, provided that the full text of the 
document has been received by OSTI. Foreign report 
information is obtained through the International Energy 
Agency’s 14-nation Energy Technology Data Ex- 
change, the International Atomic Energy Agency’s Inter- 
national Nuclear Information System, or nation-to-nation 
agreements. The purpose of this publication is to an- 
nounce documents produced or obtained by DOE that 
are not so readily available as journal articles, books, or 
patents. Please note that beginning with the January 
1991 issue, ERA does not cover nonreport literature. 


Scope 


The scope of ERA encompasses DOE’s research, de- 
velopment, demonstration, and technology programs 


resulting from its broad charter for energy sources, sup- 
plies, safety, environmental impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Science and 
Technology Database (EDB). The current-year records 
are available on the Integrated Technical Information 
System (ITIS). 


Availability 


DOE and DOE contractors who have OSTI deposit ac- 
counts can obtain ERA (regular issues and annual in- 
dexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401, FTS 626-8401. ERA is also available at 
authorized GPO Depository Libraries. (List is provided 
on the inside back cover.) 


ERA (regular issues and annual indexes) is available to 
the public on a subscription basis from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. 


Managing Editor, Doris M. Henline 
Technical Editor, Robert W. Rutkowski 





information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided 
to the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources 
and through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) 
was established by the International Energy Agency to 
promote cooperation among members in conducting 
appropriate energy-related research and development 
programs through the development of a formal central 
information sharing system. In accomplishing the ob- 
jectives of the ETDE, members select, abstract, and 
index relevant research information published in their 
countries in accordance with Exchange standards. 
OSTI serves as the central receiving and processing 
center for this information, which it then disseminates 
to national centers in the participating countries. The 
following countries are currently members of the 
ETRE: 
Canada 
Denmark 
Finland 
France 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


The International Nuclear Information System 
(INIS) was established to promote the exchange of 
information on nuclear science and technology. Its op- 
eration is similar to that of the ETDE, with the INIS 
Secretariat being located in Vienna, Austria. Currently, 
79 countries and 15 international organizations are 
members of INIS. OSTI serves as the INIS national 
center for the United States. 


In the exercise of its rights and responsibilities under 
the agreements to which it is a party, the Office of 
Scientific and Technical Information both re- 
ceives information from the above sources and sub- 
mits U.S.-produced information to them. In addition to 
materials generated by the Department of Energy, 
this U.S.-produced information is gathered from other 
government agencies as well as under contract with 
private information processing companies. All input is 
computer processed and entered into a database for 
online retrieval. The database serves as well for the 
production of numerous OST] publications. 





How To Read A Citation 


The principal data elements included in these citations are: Sample Citations 


. Abstract number within volume. Report 
. Report number identification for report-type literature. ae 
. Title and subtitle (non-English title may appear in 18494 (DOE/ER/40438-T1) [Development of a hydrogen and 
parentheses, if applicable). deuterium polarized gas target for application in storage rings]: 
. Author(s). First 10 names in the data record are printed, (@) Progress report. Haeberli, W. Phys. v?colaboralion. ane 
then “et al.” is listed. Univ., Madison (USA). Dept. of Physics. [1989]. 12p. Sponsored by«(i2) 
. Author affiliation. Only first one is listed, in parentheses @) DOE Energy Research. DOE Contract FG02-88ER40438. Order 
after author(s) to which it applies. 6 Number DEB 9007246. Available from NTIS, PC AO3/MF A01 - (3) 
. Collaboration, if present. OSTI; GPO Dep. ‘@® 
. Corporate author(s) identifying corporation responsible This paper briefly discusses the Wisconsin test facility for storage 
for document. cells; results of target tests; the new UHV... 
. Date of publication. If not known, a processing date is 
in brackets. Report Analytic 


. Number of pages or page range. Prices are based on (> 
total pages unless special pricing applies. 18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 


_ Language of document if non-English. 6) _ sence Correlation effects. Vainshtejn, Me AN SSSR, Raoanews. (0) 
. Monograph title if citation is an analytic (part, chapter, Pizichoess Seat. 1066. (tr ucten). eee ee 
physics. Collection. Order Number DE89780060. Available from NTIS 
Ore) eh ngOT RE. (US Sales Only), PC A03/MF AO}; INIS. 
- Sponsoring organization. Kratkie Soobshcheniya po Fizike.; no. 6. 


- Contract or grant number. SILVER lONS/energy-level transitions; XENON !ONS/energy- 
- Secondary identitying number; may be a conference level transitions; CORRELATIONS; D STATES; E STATES:... 


number. 


. Conference title, location, and date, if applicable. 54 (DOE/ER/60888-1-Vol.1, pp. 115-41 7 clilemanaeen etal 9) 


. Order number. The “DE” order number may be used pollution in house due to use of various fuels. Luo, Dayu (Chengdu 
for ordering from NTIS or OSTI, as appropriate. The S 


anitation (China)). Canada Mortgage and Housing Corp., Ottawa, ON 

"TI" prefix is valid only at OSTI. ) (Canada). 1990 (CONF-900724-Vol.1: viens Gleam © 
. Sources of availability from which a copy of the docu- conference on indoor air quality and climate, Toronto (Canada), 29 Jul 
ment may be obtained; usually appear as abbreviations. - 3 aug 1990). In Indoor air '90: The fifth international conference on 
(See information on following page.) indoor air quality and climate. Volume 1: Final report. 786p. Order 

. Drop note or explanatory statement. Number DE90017786. Source: NTIS. -——9) 
. Abstract. Air pollution in houses caused by combustion of coal is more 
. Subject descriptors. Listed only if no abstract or only a serious than that by combustion of natural gas and methane (primarily 
brief statement is included. by SO, and NO,). The gas concentration after cooking is higher than 
that before cooking, and it is higher in kitchen than in bedroom and 
outdoor. There were mutations in the extract from TSP in 30m? air in the 
bedroom, kitchen and outdoor, where coal and natural gas were used. 
The supernatant saliva activity of children whose family uses coal is 

significantly lower than that of pumping streams. 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanu- 
meric identifier at the beginning of a citation, is avail- 
able from the sources listed in the citation (see ex- 
ample of element 2 on page iii). Often the sources are 
listed as abbreviations. Corresponding addresses are 
provided at right from which documents with these ab- 
breviations may be ordered. When "OSTI" is given, 
DOE and DOE contractors may order these docu- 
ments from OSTI. (However, check with your library 
or information organization which may require that or- 
ders go through them to OSTI.) OSTI prices are based 
on total pages unless special pricing applies. The pub- 
lic should order from NTIS or from one of the other 
agencies listed in the citation. NTIS price codes may 
continue to appear in some records. To expedite proc- 
essing, an order form is provided in the back of this 
publication. NOTE: The order numbers provide quicker 
access for report ordering. Use the order number 
where possible. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions 


of entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution respon- 
sible for the issuance of the document is listed in this 
index. The entries are arranged alphabetically and 
provide the title and citation number of the reference. 
For example, the listing for the "Report" sample cita- 
tion would appear as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and 
citation number; for secondary and other names, a 
cross-reference is given to the primary author name 
where the full index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned 
to each record by indexing professionals. A secondary 
or qualifier term is used where necessary to describe 
materials, objects, and processes. Document titles 
may be enhanced with additional informative phrases 
where necessary. An excerpt from this index appears 
at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alpha- 
numerical identifier of the report. Patent documents 
and conferences are included for convenience. Each 
entry lists the citation number, the source of availabil- 
ity of the document, an indicator of presence at a 
GPO depository library, order number, and distribu- 
tion category. A typical entry is: 


DOE/ER/40438- 
T1 15:18494 NTIS, OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 





Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.* The following list includes all of the 39 
first-level and the 308 second-level categories. Because each issue of ERA publishes citations only for those documents an- 


nounced during the past semimonthly period, some subject categories may not be present in every issue. 
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Numerical Listing of Categories 


COAL, LIGNITE, AND PEAT 

Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 
Reserves, Geology, and 
Exploration 
Drilling, Production, and 
Processing 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 
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04 
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05 


Properties and Composition 
Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and 
Properties 

Spent Fuels Reprocessing 

Transport, Handling, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 

Safeguards, Inspection, and 
Accountability 

Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical Isotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 


08 
01 
02 


04 


05 
07 
08 
09 
10 
20 
30 
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07 
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09 
10 
20 
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70 
80 
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13 
01 
02 


03 


HYDROGEN 

Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 

Resources and Availability 

Site Geology and 
Meteorology 

Plant Design and Operation 


“The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's 
data systems. Categories and definitions for the complete set of six-digit numbers are given in DOE/TIC-4584, Energy Data Base: Subject 
Categories and Scope. 
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Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health.and Safety 


SOLAR ENERGY 
Resources and Availability 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Solar Energy Conversion 
Photovoltaic Power Systems 
Solar Thermal Power Systems 
Ocean Energy Systems 
Solar Thermal Utilization 
Solar Collectors and 
Concentrators 
Heat Storage 
Health and Safety 
Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 


Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 
Geothermal Data and Theory 
Health and Safety 

Waste Management 


TIDAL AND WAVE POWER 
Resources and Availability 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Tidal Power Plants 
Wave Energy Converters 
Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 


Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER PLANTS 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, Nonbreeding, 
Graphite Moderated 

Power Reactors, Nonbreeding, 
Otherwise Moderated or 
Unmoderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 

Regulation and Licensing 

Economics 


NUCLEAR REACTOR 
TECHNOLOGY 
Theory and Calculation 
Components and Accessories 
Fuel Elements 
Control Systems 
Environmental Aspects 
Research, Test, and Experi- 
mental Reactors 
Plutonium and Isotope 
Production Reactors 
Propulsion Reactors 
Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Netwerks, 
Transmission and 
Distribution 

Power Transmission Lines and 
Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and 
Commercialization 

Nuclear Energy 

Transport and Storage 

Heat Utilization 

Conservation 

Supply, Demand, and 
Forecasting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


DIRECT ENERGY 
CONVERSION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 
Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND 

UTILIZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and Community 
Systems 

Education and Public 
Relations 


ADVANCED PROPULSION 
SYSTEMS 

Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 
Metals and Alloys 





Ceramics, Cermets, and 
Refractories 
Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, 
and High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron Devices 
and Circuits 


PARTICLE ACCELERATORS 

Design, Development, and 
Operation 

Beam Dynamics, Field 
Calculations, and lon Optics 

Auxiliaries and Components 

Storage Rings 


INSTRUMENTATION 
Radiation Instrumentation 
Radiation Effects on 
Instrument Components, 
Instruments, or Electronic 
Systems 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and Meteorologi- 
cal Instrumentation 
Miscellaneous Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND 

NATIONAL DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 

Strategic Defense Initiative 

Chemical and Biological 


ENVIRONMENTAL 

SCIENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Ch>.aicals Metabolism and 
Toxicology 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 


PHYSICS | 
Astrophysics and Cosmology 


02 
03 


04 
50 
51 
52 
53 
54 
65 


10 
11 


Atmospheric Physics 

Atomic, Molecular, and 
Chemical Physics 

Fluid Physics 

High Energy Physics 

Particle Interactions and 
Properties—Experimental 

Particle Interactions and 
Properties—Theoretical 
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and Symmetries 

Field Theory 
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Nuclear Physics 
Experimental Techniques 
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Reactions 

Nuclear Theory 

Radiation and Shielding 
Physics 

Medical Physics 

Condensed Matter Physics 

Superconductivity 

Theoretical and Mathematical 
Physics 


FUSION ENERGY 

Plasma Research 

Fusion Power Plant 
Technology 


GENERAL AND 
MISCELLANEOUS 
Management 

Mathematics and Computers 
Information Handling 

Law 


CORPORATE AUTHOR INDEX 


PERSONAL AUTHOR INDEX 


SUBJECT INDEX 


CONTRACT NUMBER INDEX 


REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 





ADVANCED PROPULSION 
SYSTEMS 

ARMS CONTROL 

BIOMASS FUELS 

BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

BIOMEDICAL SCIENCES, 
BASIC STUDIES 

CHEMISTRY 

COAL, LIGNITE, AND PEAT 


DIRECT ENERGY CONVERSION 


ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

ENERGY PLANNING AND 
POLICY 

ENERGY STORAGE 

ENGINEERING 


ENVIRONMENTAL SCIENCES 
FOSSIL-FUELED POWER 
PLANTS 
FUSION ENERGY 
GENERAL AND 
MISCELLANEOUS 
GEOSCIENCES 
GEOTHERMAL ENERGY 
HEALTH AND SAFETY 
HYDRO ENERGY 
HYDROGEN 
INSTRUMENTATION 
ISOTOPE AND RADIATION 
SOURCE TECHNOLOGY 
MATERIALS 
MILITARY TECHNOLOGY, 


WEAPONRY, AND NATIONAL 


DEFENSE 


Alphabetical Listing of Categories 


NATURAL GAS 

NUCLEAR FUELS 

NUCLEAR POWER PLANTS 

NUCLEAR REACTOR 
TECHNOLOGY 

OIL SHALES AND TAR SANDS 

PARTICLE ACCELERATORS 

PETROLEUM 

PHYSICS | 

PHYSICS II 

POWER TRANSMISSION AND 
DISTRIBUTION 

SOLAR ENERGY 

SYNTHETIC FUELS 

TIDAL AND WAVE POWER 

WIND ENERGY 








Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


9331 (CONF-910114—1) Collaborative projects in coal 
conversion technology of the US Agency for International De- 
velopment in India. Krishnan, R.P. (Oak Ridge National Lab., TN 
(USA)); Peters, W.C.; Jhirad, D.J.; Padmanaban, S. Oak Ridge 
National Lab., TN (USA). [1991]. 3p. Sponsored by U.S. DOE Fos- 
sil Energy. DOE Contract AC05-840R21400. From Environmental 
and economic impacts of coal utilization; Santa Barbara, CA 
(USA); 20-25 Jan 1991. Order Number DE91006338. Source: 
OSTI; NTIS; GPO Dep. 

The Indian power sector depends heavily on the utilization of 
coal for generation of electricity. With an annual growth rate of 
12% in power demand, supply of electricity presents a formidable 
challenge. To meet anticipated loads, the Indian power sector has 
an ambitious plan to install over 38,000 MW in the Eighth Plan 
(1990-1995) and 64,000 MW thereafter, making a total of over 
100,000 MW in additional capacities in the next decade. This 
would mean a trebling of the current installed capacity of approxi- 
mately 50,000 MW. About 65 percent of the future installed 
capacity will be derived from thermal power stations using high-ash 
content (40-45%) Indian coals. This provides a formidable chal- 
lenge to the scientists, engineers, environmentalists, and private 
and public sectors. The technological, environmental, and resource 
problems have to be addressed within the frame-work of limited 
capital availability, poor energy resource endownments, and the 
growing awareness and concern of environmental degradation from 
fossil-fired power plants. The pace and direction of the Indian 
efforts can be accelerated through strong ties and collaborative ef- 
forts between the United States and India. 


0103 Preparation 


Refer also to citation(s) 9461, 9466, 9467, 9471, 9473, 9485, 
10674 


9332 (CONF-910402-3) Drying of Beulah Zap lignite. Vor- 
res, K.S. (Argonne National Lab., IL (USA)); Molenda, D.; Dang, 
Y.; Malhotra, V.M. Argonne National Lab., IL (USA). [1991]. 12p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract W-31109- 
ENG-38. From 201. American Chemical Society (ACS) national 
meeting; Atlanta, GA (USA); 14-19 Apr 1991. Order Number 
DE91007327. Source: OSTI;NTIS; GPO Dep. 

Recent results on the kinetics of water’s desorption from Beulah- 
Zap lignite coal, as determined by thermogravimetric analysis 
(TGA) and the differential scanning calorimetry (DSC) technique 
were reported. The kinetic analysis of DSC was further compli- 
mented by determining the mechanism of air drying of lignite coal 
with the help of an in-situ Desorption Kinetics via Fourier transform 
infrared (ISDK-FTIR) technique. 17 refs., 5 figs., 1 tab. 


9333 (DOE/ER/13331-T2 i12, 11142-11150) Basic engineering 
sciences of solids comminution - (Data and discussion: Ener- 
getics of comminution). Peterson, C.R. Massachusetts Inst. of 
Tech., Cambridge, MA (USA). Energy Lab.; Idaho National Engi- 
neering Lab., Idaho Falls, ID (USA). Dec 1990. In The collaborative 
program of research in engineering science. Annual report, 
September 1, 1989-December 31, 1990. 273p. Order Number 
DE91006741. Source: OSTI;NTIS. 

Continuing work on the processes of particle fracture within parti- 
cle beds is presented. Experimental work on bed compression and 
fracture is qualitatively duplicated in computer simulations of two- 
dimensional beds of non-uniform spheres, including detailed 
behavior within the bed. The build-up and collapse of frictionally 
supported force structures within the bed are seen, and the distri- 
bution of energy in losses and storage is determined. Failure of 
multiply-loaded brittle spheres is dependent upon the maximum in- 
dividual load only, but lateral loads can inhibit fracture of plastic 


spheres. A bed efficiency is defined and initial experimental investi- 
gations of efficiency as a function of compression parameters are 
presented. Means for transporting fine material from the active 
crushing zone are discussed and an initial experiment demonstrat- 
ing very effective separation by size is presented. The purpose is 
to gain an understanding of individual particle fracture and trans- 
port within particle beds, as are present in devices used in 
practical crushing and grinding operations. These operations, which 
are believed to be extremely inefficient, are of increasing impor- 
tance as finer grinding is necessary to provide better cleaning of 
coal, and as dwindling domestic reserves require lower cost pro- 
cessing of low grade ores. 


9334 (DOE/PC/88877-T6) Coal surface control for ad- 
vanced physical fine coal cleaning technologies: Quarterly 
report, July 1, 1990-September 30, 1990. Morsi, B.!.; Chiang, S.- 
H.; Sharkey, A.; Blachere, J.; Klinzing, G.; Araujo, G.; Venkatadri, 
R.; Bi, H.; Campbell, P.; Ciocco, M.; Hittle, L.; Kim, S.; Perez, L. 
Pittsburgh Univ., PA (USA). Dept. of Chemical and Petroleum Engi- 
neering. [1990]. 87p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract AC22-88PC88877. Order Number DE91007374. Source: 
OSTI;NTIS; GPO Dep. 

The progress achieved in leading to effective surface control for 
selective agglomeration processes was summarized. Several ana- 
lytical techniques developed in Task 3 were utilized during this 
quarter to characterize coal samples obtained from agglomeration 
tests. Surface and near surface (1 um depth) functional groups 
were analyzed using Diffuse Reflectance Infrared Fourier Transform 
spectroscopy. Surface composition analyses were conducted using 
Laser Microprobe Mass Analyzer. The results of these analysis are 
being used to relate the agglomeration results with surface modifi- 
cations to the properties of coal samples. The development of a 
method a for direct determination of pyrite using X-ray diffraction 
was continued. The sample preparation technique was improved in 
order to increase the reproducibility of the analysis. The contact an- 
gle of n-heptane droplets on coal pellets immersed in water were 
measured. The results of these measurements suggest that high 
shear mixing is necessary for wetting coal surfaces with n-heptane. 
Agglomeration tests using n-heptane as agglomerant were carried 
out this quarter. For Pittsburgh #8 coal, better performance was ob- 
tained using n-heptane than using n-pentane. For Upper Freeport 
coal, however, lower pyritic sulfur rejection was obtained with n- 
heptane. A n-heptane to coal ratio between 1.25 and 1.5 was found 
to produce the best performance results for Illinois #§ coal. A study 
of the effect of agglomeration time on the agglomeration process 
performance for Illinois #6 coal using n-pentane and n-heptane as 
agglomerants indicates that no significant gains in performance are 
possible using agglomeration times longer than 60 seconds. The 
addition of tall oil as a binding agent after the high shear agglomer- 
ation step resulted in a large increase in overall coal yield and 
energy recovery for Illinois #6 coal. 27 figs., 13 tabs. 


$335 (DOE/PC/88881-T9) Engineering development of ad- 
vanced physical fine coal cleaning technologies: Froth 
flotation: Quarterly technical progress report No. 8, July 1, 
1990-September 30, 1990. ICF Kaiser Engineers, Inc., Pittsburgh, 
PA (USA). [1990]. 106p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC22-88PC88881. Order Number DE91007370. 
Source: OSTI;NTIS; GPO Dep. 

a study conducted by Pittsburgh Energy Technology Center of 
sulfur emissions from about 1300 United States coal-fired utility 
boilers indicated that half of the emissions were the result of burn- 
ing coals having greater than 1.2 pounds of SO. per million BTU. 
This was mainly attributed to the high pyritic sulfur content of the 
boiler fuel. A significant reduction in SO2 emissions could be ac- 
complished by removing the pyrite from the coals by advanced 
physical fine coal cleaning. An engineering development project 
was prepared to build upon the basic research effort conducted un- 
der a solicitation for research into Fine Coal Surface Control. The 
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engineering development project is intended to use general plant 
design knowledge and conceptualize a plant to utilize advanced 
froth flotation technology to process coal and produce a product 
having maximum practical pyritic sulfur reduction consistent with 
maximum practical BTU recovery. This document is the eighth 
quarterly report prepared in accordance with the project reporting 
requirements covering the period from July 1,1990 to September 
30, 1990. The overall project scope of the engineering development 
project is to conceptually develop a commercial flowsheet to maxi- 
mize pyritic sulfur reduction at practical energy recovery values. 
The data from the basic research on coal surfaces, bench scale 
testing and proof-of-concept scale testing will be utilized to design 
a final conceptual flowsheet. The economics of the flowsheet will 
be determined to enable industry to assess the feasibility of incor- 
porating the advanced fine coal cleaning technology into the 
production of clean coal for generating electricity. 22 figs., 11 tabs. 


9336 (DOE/PC/88885-T1) Proof of concept and perfor- 
mance optimization of high gravity batch type centrifuge for 
dewatering fine coal: Quarterly technical progress report No. 
4, June 20, 1990-September 20, 1990. Smith, L.B.; Durney, T.E. 
Jr. Coal Technology Corp., Bristol, VA (USA). 24 Oct 1990. 20p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
89PC88885. Order Number DE91007449. Source: OSTI;NTIS; 
GPO Dep. 

Coal Technology Corporation (CTC) believes that the new CTC 
high gravity, high production, batch type centrifugal dryer technol- 
ogy can play a significant role in improving the product quality as 
well as costs of operation in coal processing plants. It is further 
believed that the new centrifugal dryer technology can form an im- 
portant part in systems used to clean up the millions of tons of coal 
fines in refuse piles and ponds. Work has progressed to the point 
where the new centrifugal dryer technology is nearly ready for 
commercialization. The primary objective of this project is to prove 
the concept in a commercial coal processing plant environment. 
The proof of concept tests will include testing with a variety of 
coals from different regions. A further objective will be to optimize 
the efficiency and the cost effectiveness of the new centrifugal 
dryer technology. To supply some perspective on the ability of the 
new centrifuges to successfully dry a variety of coals from various 
coal fields, it was decided that coals ranging from very fine to 
course size consists and with both low and high inherent moistures 
would be tested. Coals tested include: Pittsburgh no. 8 seam 
(Pennsylvania), Pittsburgh no. 8 seam (West Virginia), and Blue 
Creek Seam (Alabama). 6 figs. 


9337 (DOE/PC/89766-T1) Pelletization of fine coals: 
Technical progress report, September 1, 1989-August 31, 
1990. Sastry, K.V.S. California Univ., Berkeley, CA (USA). Dec 
1990. 9p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FG22-89PC89766. Order Number DE91007451. Source: 
OSTI;NTIS; GPO Dep. 

The broad goal of this project is to provide the coal industry with 
a formal understanding and basis for selection, design and 
operation of coal pelletizing systems. Specific topics include: de- 
velopment of a unified agglomeration index for correlating growth 
and strength characteristics of coal fines; identification and devel- 
opment of methods for coal pellet characterization; surface 
(physical and chemical) principles of coal pelletization; and the role 
of binders and basis for binder selection. We have initiated and 
completed a mathematical modeling study and a preliminary exper- 
imental program on a selected group of coal samples. Specifically, 
we have carried out mathematical modeling and parameter estima- 
tion investigations to aid in the fundamental understanding of the 
coal pelletization process, investigations on the methed of produc- 
tion of coal fines, the batch pelletization behavior of the base coals 
to establish the moisture requirements for pelletization, the extent 
of oxidation of coals, and the type and amount of additives, and 
exploratory studies on the methods for coal pellet characterization. 


9338 


(DOE/PC/89909-T3) In-plant testing of microbubble 
column flotation: Fourth quarterly technical progress report, 
July 1, 1990-September 30, 1990. Yoon, R.H.; Luttrell, G.H.; 
Adel, G.T. Virginia Polytechnic Inst. and State Univ., Blacksburg, 
VA (USA). Dept. of Mining and Minerals Engineering. [1990]. 74p. 


2 ERA Vol. 16, No. 4 


Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
89PC89909. Order Number DE91005524. Source: OSTI;NTIS; 
GPO Dep. 

A project to evaluate the performance of the Virginia Tech Mi- 
crobubble Column Flotation (MCF) process in an operating coal 
preparation plant was continued during this past quarter. The 
project is concerned with the collection of process operating data 
using a 30-inch diameter column, and using these data to scale-up 
to a prototype, full-scale plant column. The work is being carried 
out at the Marrowbone Preparation Plant owned by the Shell Min- 
ing Corporation. Work during the past reported period primarily 
concentrated on the completion of a parametric study to evaluate 
the performance of the 30-inch diameter column. The preliminary 
results obtained from the parametric study suggest that higher gas 
flow rates and frother additions appear to have a beneficial effect 
on separation efficiency. However, under these conditions, a larger 
wash water flow rate was necessary to offset the increased flow of 
feed water to the product stream. The parametric testing results 
indicated that the height of the stabilized froth zone had only a lim- 
ited impact on the separation efficiency, except under conditions of 
high feed rates. A more detailed analysis of the response surface 
data is currently under way. Work in other areas (Task 2.5 - Con- 
trol systems and Task 3.3 - Column Testing) is continuing, but has 
progressed at a slower pace than originally anticipated. The appen- 
dix contains data on energy recovery, product ash content, sulfur 
rejection, and separation efficiency. 32 figs., 5 tabs. 


9339 (DOE/PC/90166-T1) Pelletizing/reslurrying as a 
means of distributing and firing clean coal: Quarterly techni- 
cal progress report No. 1, August 3, 1990-September 28, 1990. 
Conkle, H.N. Battelle Columbus Div., OH (USA). 7 Jan 1991. 16p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
90PC90166. Order Number DE91007450. Source: OSTI;NTIS; 
GPO Dep. 

Work started on the evaluation of alternative techniques for the 
production of coal pellets from ultra-fine, ultra-clean coal. Initial ef- 
forts were for activities such as acquiring coal and identifying the 
standards that the pellets and CWF (produced from the pellets) 
must meet. Initial testing indicates that disk pelletization and a roll- 
and-die pelletization techniques have definite potential. Storage, 
handling, and transportation tests should be defined in the next 
quarter so small-scale pellet making testing can be begin in the 
third quarter. .1 fig., 2 tabs. 


9340 (ETDE/JP-mf-1749779, pp. 48-51) Properties of 
cleaned coal produced by gravity separation method. 
Kuwabara, T. (Sumitomo Coal Mining Co. Ltd., Tokyo (Japan)); 
Otaka, Y.; Matsuo, K. Fuel Society of Japan, Tokyo (Japan). 7 Sep 
1990. 336p. (In Japanese). In Papers published in No. 56 Meeting 
of The Fuel Society of Japan and No. 26 Coal Science Conference 
jointly held in 1989. Order Number DE91749779. Source: 
OSTI;NTIS (US Sales Only). 

This paper described the change of properties of cleaned coal to 
be used for liquefaction by gravity separation method. Taiheiyo coal 
(T), Illinois coal (I), Wyoming coal (W), Battle river coal (B) and 
Wandoan coal (WA) were used as samples. These coals were 
crushed, screened and separated into different specific gravity frac- 
tions in the mixed solution of CCl 4 and EtOH which was prepared 
to the predetermined specific gravity. Ash content increased along 
with the increase of specific gravity. Carbon content decreased 
along with the increase of specific gravity but the H and N did not 
change. S increased with the increase of specific gravity only for | 
coal but O increased with the increase of specific gravity for other 
coals. Sum of carbon and hydrogen decreased and hetero- 
elements increased along with the increase of specific gravity. 
Change of maceral composition based on specific gravity was dif- 
ferent with coals. Coal ash was mainly composed of SiO 2 and Al 2 
O 3 which increased with the increase of specific gravity but other 
components such as CaO, Fe 2 O 3 and SO 3 decreased. Clay 
minerals such as kaolinite and illite increased along with the 
increase of specific gravity and ash content also increased but sul- 
fate and carbonate such as basanite and calcite decreased. These 
analyses agreed well with analyzed results of ash composition. 2 
figs., 1 tab. 





9341 (IS-T-1531) An analysis of the kinetics for oll ag- 
glomeration of coal. Tyson, D. Ames Lab., IA (USA). Jan 1991. 
140p. Sponsored by U.S. DOE Fossil Energy; U.S. Department 
of the Interior. DOE Contract W-7405-ENG-82. Grants 
G1164119;G1174119;G1184119. Order Number DE91007660. 
Source: OSTI;NTIS; GPO Dep. 

The purpose of this investigation was to study the mechanisms 
governing coal particle growth phenomena in an oil agglomeration 
process. By monitoring the size distribution of agglomerates and 
phase inversion through time, it was hoped that information could 
be acquired to explain the growth kinetics for batch and continuous 
flow systems. The size distributions were analyzed either qualita- 
tively or by using mathematical representations of specific 
mechanisms expressed in terms of a population balance. Oils stud- 
ied include tetralin, heptane, and heptane/heptanol mixtures. 69 
refs., 32 figs., 13 tabs. 


9342 (SV-V-90-2) Dewatering of peat slurry with two 
types of belt filter presses SALTEC. Wilde, J. Vattenfall Utveck- 
ling AB, Aelvkarleby (Sweden). 29 May 1990. 20p. (In Swedish). 
Order Number DE91746315. Source: OSTI;NTIS (US Sales Only). 
The belt filter press is a kind of press that is well suited for de- 
watering of slurries to a dry content of 15-20%. In this study mean- 
and highly humidified peat, with polymers as additive, have been 
used. In certain cases a lowering of the pH-value have been made. 
The aim of the project was to investigate two types of belt filter 
presses to monitor their performance in dewatering of slurries. The 
tests show the two presses to have comparable performance. The 
polymer content have varied between 0.1 and 0.4% and the pH- 
value from 4.3 to 3.0. At lower pH it is possible to reduce the 
amount of polymers and still retain the same favourable dewatering 
properties. The press water is much cleaner at low pH-values. 


9343 (SV-V—90-9) Dewatering of peat in SALTEC peat 
press line. Henfridsson, U. Vattenfall Utveckling AB, Aelvkarleby 
(Sweden). 6 Sep 1990. 15p. (In Swedish). Order Number 
DE91746312. Source: OSTI;NTIS (US Sales Only). 

The aim of this project was to investigate how high TS-levels 
and capacities that can be achieved with SALTEC peat press line 
without chemical additives. The results show that low humidified 
peat gives 2-3% higher TS-levels than highly humidified peat, 
depending on the amount of peat feeded to the presses. The influ- 
ence on the press result from other variables were subordinate to 
the degree of humidification. When the press is feeded with the 
maximum capacity in the model (320 kg/h) simultaneously with the 
maximum speed of the presses, the TS-levels lies around 17%. 


9344 (SV-V-90-10) Dewatering of peat slurry with Ritter- 
shaus and Blecher chamber filter. Wilde, J. Vattenfall Utveckling 
AB, Aelvkarleby (Sweden). 14 Sep 1990. 17p. (In Swedish). Order 
Number DE91746311. Source: OSTI;NTIS (US Sales Only). 

Experiments show that the press manages to dewater peat slurry 
with a dry matter content of 4% to more than 40% with a capacity 
of 10 kg TS/h,m? at 0.5% polymer addition. The positive effects, 
previously showed with pH lowering and smaller amounts of poly- 
mers, could not be verified in these tests. The experiments show 
that Rittershaus and Blecher chamber filter press is well suited for 
peat dewatering. 
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Refer also to citation(s) 9476, 9478, 9490, 9491, 9516, 9545, 
9546, 9580, 9890, 10163, 10241, 10625, 10719 


9345 (CONF-910402-5) Acid-catalyzed cracking of 
surface-immobllized 1,3-diphenylpropane in dispersed solids. 
Buchanan, A.C. Ill; Britt, P.F.; Biggs, C.A. Oak Ridge National Lab., 
TN (USA). [1991]. 6p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From 201. American Chemical 
Society (ACS) national meeting; Atlanta, GA (USA); 14-19 Apr 
1991. Order Number DE91007269. Source: OSTI;NTIS; GPO Dep. 

The authors previously examined the impact of restricted mass 
transport on thermally induced, free-radical reaction pathways 
through the study of diarylalkanes covalently linked to an inert 
silica surface. They have now dispersed surface-attached 1,3- 
diphenylpropane (~ DPP) with a low acidity SiO2-1% Al2O3 
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(surface area of 170 m*/g) by solvent removal from a colloidal sus- 
pension of the components. Thermolysis studies at 310-375 C 
under vacuum reveal a surprisingly efficient and selective acid- 
catalyzed cracking reaction for = DPP in the solid state. Even at 
375 C, acid-catalyzed aromatic dealkylation of ~ DPP dominates 
over the normal free-radical decomposition path. The results indi- 
cate that significant solid-state interactions between catalyst and 
substrate can occur, which has significant implications for the use 
of dispersed catalysts in coal liquefaction and hydropyrolysis. 13 
refs., 1 fig., 1 tab. 


9346 (CONF-910424—1) A fixed granular-bed sorber for 
measurement and control of alkali vapors in PFBC [pressur- 
ized fluidized-bed combustion]. Lee, S.H.D.; Swift, W.M. 
Argonne National Lab., IL (USA). [1990]. 24p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract W-31109-ENG-38. From 11. in- 
ternational conference on fluidized bed combustion; Montreal 
(Canada); 21-24 Apr 1991. Order Number DE91004439. Source: 
OSTI;NTIS; GPO Dep. 

Alkali vapors (Na and K) in the hot flue gas from the pressurized 
fluidized-bed combustion (PFBC) of coal could cause corrosion 
problems with the gas turbine blades. In a laboratory-scale PFBC 
test with Beulah lignite, a fixed granular bed of activated bauxite 
sorbent was used to demonstrate its capability for measuring and 
controlling alkali vapors in the PFBC flue gas. The Beulah lignite 
was combusted in a bed of Tymochtee dolomite at bed tempera- 
tures ranging from 850 to 875°C and a system pressure of 9.2 atm 
absolute. The time-averaged concentration of sodium vapor in the 
PFBC flue gas was determined from the analysis of two identical 
beds of activated bauxite and found to be 1.42 and 1.50 ppmW. 
The potassium vapor concentration was determined to be 0.10 
ppmW. The sodium material balance showed that only 0.24% of 
the total sodium in the lignite was released as vapor species in the 
PFBC flue gas. This results in an average of 1.56 ppmW alkali va- 
pors in the PFBC flue gas. This average is more than 1.5 orders of 
magnitude greater than the currently suggested alkali specification 
limit of 0.024 ppm for an industrial gas turbine. The adsorption 
data obtained with the activated bauxite beds were also analyzed 
mathematically by use of a LUB (length of unused bed)/equilibrium 
section concept. Analytical results showed that the length of the 
bed, L, in centimeters, relates to the break through time, 6, in 
hours, for the alkali vapor to break through the bed as follows: L. 
= 33.02 + 1.99 6. This formula provides useful information for the 
engineering design of fixed-bed activated bauxite sorbers for the 
measurement and control of alkali vapors in PFBC flue gas. 26 
refs., 4 figs., 4 tabs. 


9347 (DOE/FE/61680—-H1T) Heavy oil (residuum) and 
heavy oll/coal coprocessing program provides good route to 
making acceptable fuels from heavy oil and coal: Final report. 
Schulman, B.L. SFA Pacific, Inc., Mountain View, CA (USA). Aug 
1990. 13p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract AC01-88FE61680. Order Number DE91007252. Source: 
OSTI;NTIS; GPO Dep. 

This report discusses aspects and needs for the coprocessing of 
coal and petroleum residum. (CBS) 4 refs., 3 figs., 1 tab. 


9348 (DOE/MC/22012-2916) Evaluation of acoustic ag- 
glomerator for high temperature, high pressure particulate 
control: Task 13 final report. Koopmann, G.H.; Reethof, G. KOH 
Systems, Inc., Rockville, MD (USA); Pennsylvania State Univ., Uni- 
versity Park, PA (USA). Noise Control Lab. Mar 1989. 196p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC21- 
85MC22012. Order Number DE91002007. Source: OSTI;NTIS; 
GPO Dep. 

This technical report gives a description of the high temperature, 
high pressure acoustic agglomerator (HPHT AA) project at Penn 
State University’s High Intensity Acoustic Laboratory. The basic 
purpose of Task Order 13 was to demonstrate the effectiveness of 
an acoustic agglomerator at high temperatures and high pressures. 
The HPHT acoustic agglomerator can be used as a pretreatment 
device in series with the HPHT cyclones that are used in coal fired 
pressurized, fluidized bed combustion (PFBC) combined cycle 
electric power generating plants. Pretreatment of the particle laden 
combustion gas improves the net particle collection efficiency of the 
cyclone. A conventional system uses cyclones for turbine erosion 
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and deposition protection, followed by post turbine particle collec- 
tors (i.e. baghouses or electrostatic precipitators) to meet the New 
Source Performance Standards (NSPS) of 25 ppm by weight. The 
ultimate success of the HPHT AA process will be measured by the 
ability of gases leaving the cyclone trains to meet the NSPS. The 
experimental results show that: (1) the HPHT system works satis- 
factorily at various operating conditions; (2) high chamber 
pressures depress acoustic agglomeration due to the low amplitude 
of acoustic velocity; (3) the sound dissipation in the agglomeration 
chamber is much smaller at high temperatures than at room tem- 
peratures and about more than 10 dB in sound pressure level is 
recovered from high temperature; (4) the agglomeration of particles 
is more significant at high temperatures than at room temperatures; 
and (5) more than 30 percent of particle mass was transferred 
from smaller particle sizes to larger ones due to acoustic agglom- 
eration at high temperatures and high pressures. 33 figs., 6 tabs. 


9349 (DOE/MC/23075-2919) Measurement and modeling 
of advanced coal conversion processes: 15th quarterly report, 
April 1, 1990-June 30, 1990. Solomon, P.R. (Advanced Fuel Re- 
search, Inc., East Hartford, CT (USA)); Serio, M.A.; Hamblen, 
D.G.; Smoot, L.D.; Brewster, B.S. Advanced Fuel Research, Inc., 
East Hartford, CT (USA); Brigham Young Univ., Provo, UT (USA). 
[1990]. 129p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract AC21-86MC23075. Order Number DE91005525. Source: 
OSTI;NTIS; GPO Dep. 

The overall objective of this program is the development of pre- 
dictive capability for the design, scale up, simulation, control and 
feedstock evaluation in advanced coal conversion devices. This 
technology is important to reduce the technical and economic risks 
inherent in utilizing coal, a feedstock whose variable and often un- 
expected behavior presents a significant challenge. This program 
will merge significant advances made at Advanced Fuel Research, 
Inc. (AFR) in measuring and quantitatively describing the mecha- 
nisms in coal conversion behavior, with technology being 
developed at Brigham Young University (BYU) in comprehensive 
computer codes for mechanistic modeling of entrained-bed gasifi- 
cation. Additional capabilities in predicting pollutant formation will 
be implemented and the technology will be expanded to fixed-bed 
reactors. The foundation to describe coal-specific conversion 
behavior is AFR’s Functional Group (FG) and Devolatilization, Va- 
porization, and Crosslinking (DVC) models, developed under 
previous and on-going METC sponsored programs. These models 
have demonstrated the capability to describe the time dependent 
evolution of individual gas species, and the amount and character- 
istics of tar and char. The combined FG-DVC model will be 
integrated with BYU's comprehensive two-dimensional reactor 
model, PCGC-2, which is currently the most widely used reactor 
simulation for combustion or gasification. Success in this program 
will be a major step in improving in predictive capabilities for coal 
conversion processes including: demonstrated accuracy and relia- 
bility and a generalized “first principles” treatment of coals based on 
readily obtained composition data. The progress during the fifteenth 
quarterly of the program is presented. 56 refs., 41 figs., 5 tabs. 


9350 (DOE/MC/23077-2907) Engineering support services 
for the DOE/GRI Coal Gasification Research Program: Quar- 
terly report, March—June 1990. Mazzella, G. Foster Wheeler USA 
Corp., Clinton, NJ (USA). 1990. 21p. Sponsored by U.S. DOE Fos- 
sil Energy. DOE Contract AC21-86MC23077. Order Number 
DE90015574. Source: OSTI;NTIS; GPO Dep. 

The objective of this contract is to provide technical support. 
During this report period, the support consisted of project manage- 
ment services and the monitoring and evaluation of Foster 
Wheeler's study on the bioconversion of synthesis gas. The status 
of this project is summarized in one section of the paper. The Fos- 
ter Wheeler process involves the bioconversion of coal synthesis 
gas to SNG or to hydrogen. The design and cost estimation of 
plants for the SNG process are given. 4 refs., 5 figs., 4 tabs. (CK) 


9351 (DOE/MC/23077-2922) Evaluation of biological con- 
version of coal-derived synthesis gas. Fu, R.K.; Mazzella, G. 
Foster Wheeler USA Corp., Clinton, NJ (USA). Sep 1990. 67p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC21- 
86MC23077. Order Number DE91002025. Source: OSTI;NTIS; 
GPO Dep. 
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Foster Wheeler USA Corporation conducted an evaluation study 
on the biological conversion of synthesis gas to methane which is 
under development at the University of Arkansas. A conceptual de- 
sign of an integrated coal-based SNG plant, employing the 
bioconversion process route, was developed together with the cor- 
responding capital and operating costs. The economics were 
compared to those for a coal-based SNG plant design using the 
conventional catalytic route for shift and methanation. 5 refs., 10 
figs., 22 tabs. 


9352 (DOE/MC/23293-2921) Experimental development of 
a multi-solid fluidized bed reactor concept. Litt, R.D.; Paisley, 
M.A.; Tewksbury, T.L. Battelle Columbus Div., OH (USA). Feb 
1990. 74p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract AC21-87MC23293. Order Number DE91002006. Source: 
OSTI;NTIS; GPO Dep. 

The Multi-Solid Fluidized bed reactor system uses 2-stages to 
gasify coal at high throughputs to produce a range of products in 
compact reactors without requiring an oxygen plant. Data gener- 
ated on the process has shown that approximately 20% by weight 
of the incoming coal can be converted to liquid products and an 
additional 20% to a fuel gas with a heating value in the range of 
600 Btu/SCF. The remainder of the coal is converted to a char co- 
product that, if desired, can be used within the process to generate 
steam or be removed from the system as a product. The relative 
amounts of these coproducts can be adjusted by changing process 
operating conditions. Sulfur in the coal exits the process primarily in 
the fuel gas. The fuel gas accounts for about 85% of the coal sulfur 
with another 10% contained in the liquid products. The circulating 
medium in the MSFB process also provides unique potential for the 
process. By using catalytically active materials, the chemical com- 
position of the liquids or gases produced can be potentially altered 
to minimize the amount of upgrading necessary. Chemically active 
circulating materials such as a sulfur scavenger to reduce or elimi- 
nate the requirement for sulfur removal from the products produced 
can also be used. The relatively high gas velocities in the gasifica- 
tion reactor provide turbulent mixing in the base of the reactor thus 
reducing ash agglomeration and coal swelling problems. As a result 
the system can accept a range of coal types. This report describes 
initial tests in an integrated gasification unit as well as examines a 
preliminary process conceptual design. 8 refs., 14 figs., 12 tabs. 


9353 (DOE/MC/24248-2900) Stochastic modeling of coal 
gasification combined cycle systems: Task 1 topical report. 
Rubin, E.S.; Diwekar, U.M. Carnegie-Mellon Univ., Pittsburgh, PA 
(USA). Center for Energy and Environmental Studies. Nov 1989. 
86p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC21- 
88MC24248. Order Number DE90015570. Source: OSTI;NTIS; 
GPO Dep. ; 

This report has described a new stochastic modeling capability 
for the ASPEN chemical process simulator. The stochastic model- 
ing capability can be used to evaluate the performance of any 
chemical plant which can be formulated using the simulator. An ap- 
plication of this capability to the KRW IGCC system performance 
model also was illustrated. Cost models for selected IGCC systems 
also have been developed for implementation in ASPEN, as de- 
scribed in a separate topical report (Frey and Rubin, 1989). These 
models estimate the capital cost of various plant sections, as well 
as system operating and maintenance (O and M) costs, and total 
annual costs. The economic models are sensitive to key system 
flow rates and process design parameters, and are fully integrated 
with the IGCC performance models. The economic models can be 
used to quantify cost differences in system designs, and to identify 
key uncertainties important for comparative economic evaluations 
and research planning. Applications of probabilistic analysis com- 
bining uncertainties in performance and cost parameters also can 
be used to estimate process contingency factors (used in tradi- 
tional cost analyses to represent additional costs that are expected 
to occur, but that are not included explicitly in the cost estimate), or 
to supplant the traditional contingency factor approach by 
incorporating expert knowledge about uncertainties: at the more dis- 
aggregated level of process performance and cost parameters. 
Detailed case studies of IGCC system performance and cost em- 
ploying the new stochastic modeling capability are planned as part 
of future efforts in this research. Two appendices are included with 





this report: technical reference manual for ASPEN stochastic block 
and users manual for stochastic simulation in ASPEN. 8 refs., 3 
figs., 2 tabs. 


9354 (DOE/MC/24248-2901) Stochastic modeling of coal 
gasification combined cycle systems: Cost models for se- 
lected integrated gasification combined cycle (IGCC) systems: 
Task 2, Topical report. Frey, H.C.; Rubin, E.S. Carnegie-Mellon 
Univ., Pittsburgh, PA (USA). Center for Energy and Environmental 
Studies. Jun 1990. 314p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC21-88MC24248. Order Number DE90015345. 
Source: OSTI;NTIS; GPO Dep. 

This report documents cost models developed for selected inte- 
grated gasification combined cycle (IGCC) systems. The objective 
is to obtain a series of capital and operating cost models that can 
be integrated with an existing set of IGCC process performance 
models developed at the US Department of Energy Morgantown 
Energy Technology Center. These models are implemented in AS- 
PEN, a Fortran-based process simulator. Under a separate task, a 
probabilistic modeling capability has been added to the ASPEN 
simulator, facilitating analysis of uncertainties in new process per- 
formance and cost (Diwekar and Rubin, 1989). One application of 
the cost models presented here is to explicitly characterize uncer- 
tainties in capital and annual costs, supplanting the traditional 
approach of incorporating uncertainty via a contingency factor. The 
IGCC systems selected by DOE/METC for cost model develop- 
ment include the following: KRW gasifier with cold gas cleanup; 
KRW gasifier with hot gas cleanup; and Lurgi gasifier with hot gas 
cleanup. For each technology, the cost model includes both capital 
and annual costs. The capital cost models estimate the costs of 
each major plant section as a function of key performance and de- 
sign parameters. A standard cost method based on the Electric 
Power Research Institute (EPRI) Technical Assessment Guide 
(1986) was adopted. The annual cost models are based on operat- 
ing and maintenance labor requirements, maintenance material 
requirements, the costs of utilities and reagent consumption, and 
credits from byproduct sales. Uncertainties in cost parameters are 
identified for both capital and operating cost models. Appendices 
contain cost models for the above three IGCC systems, a number 
of operating trains subroutines, range checking subroutines, and fi- 
nancial subroutines. 88 refs., 69 figs., 21 tabs. 


9355 (DOE/MC/24256-2904) Integrated low emissions 
cleanup system for direct coal fired turbines: Final report. Si- 
wajek, L.A.; Ku, D. Helipump Corp., Cleveland, OH (USA). Jul 
1990. 64p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract AC21-88MC24256. Order Number DE90015571. Source: 
OSTI;NTIS; GPO Dep. 

Solid oxide electrochemical systems were evaluated for the re- 
duction of NO, and SO, in a coal-fired turoine exhaust. Yttria 
stabilized ceria and zirconia were studied as electrolytes over the 
temperature range 1,600—2,500°F. Yttria stabilized zirconia was 
the most useful electrolyte and two high surface area geometries 
were developed. Platinum was the electrode material; less noble 
metals were investigated, as well as conductive minerals, but 
replacement of the platinum was unsuccessful. Transition metal ox- 
ides were applied as electrocatalysts. With vanadium and tungsten 
coatings, sulfur dioxide concentrations were reduced 20 to 50% us- 
ing an initial SO, concentration of approximately 2,500 ppm. 
Electrical efficiencies for the decomposition of SOz2 in the oxygen 
containing environment (1-4%) were approximately 5%. Though 
electrocatalysts did allow for the destruction of NO (~400 ppM) in 
an oxygen containing atmosphere, the efficiencies were only 1%. 
Limited investigation of perovskites demonstrated their potential as 
electrocatalysts in these extreme conditions. 3 refs., 26 figs., 12 
tabs. 


9356 (DOE/MC/24257-2927) Integrated low emissions 
cleanup system for direct coal fueled turbines (moving bed, 
fluid bed contactor/ceramic filter): Phase |, Final report. 
Newby, R.A.; Alvin, M.A.; Bachovchin, D.M.; Yang, W.C.; Amico, 
N.D.; Smeltzer, E.E.; Lippert, T.E. Westinghouse Electric Corp., 
Pittsburgh, PA (USA). Science and Technology Center. May 1990. 
521p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract AC21-87MC24257. Order Number DE91002024. Source: 
OSTI;NTIS; GPO Dep. 
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A major technical challenge remaining for the development of the 
direct coal-fired turbine is high-temperature combustion gas clean- 
ing to meet environmental standards for sulfur oxides and 
particulate emissions, as well as to provide acceptable turbine life. 
Westinghouse is evaluating three Integrated Low Emissions 
Cleanup (ILEC) concepts that have been configured to meet this 
technical challenge: a baseline ceramic barrier filter ILEC concept, 
a moving bed ILEC concept, and a fluidized bed ILEC concept. 
These ILEC concepts simultaneously control sulfur, particulate, and 
alkali contaminants in the high-pressure combustion gases at tur- 
bine inlet temperatures up to 2300 F. Test activities in Phase 1 
include cold flow model testing of the concepts; sulfur removal ki- 
netics testing of Ca-based, Ba-based and Sr-based sulfur sorbents; 
alkali removal kinetics testing of emathlite at high temperatures; 
combined alkali-sulfur removal testing using specially selected 
sorbents; and the testing of coal-ash and sorbent mixtures to de- 
termine the physical/morphological changes that occur at high 
temperatures. A commercial evaluation of the ILEC concepts was 
conducted for both utility and small industrial applications. It has 
been concluded that there are no technical barriers for the develop- 
ment of the three ILEC concepts; the direct coal-fired turbine power 
plant using the ILEC concepts shows a significant cost advantage 
over conventional PC-fired power plants; and a turbine inlet tem- 
perature of 2100 F is, technically and economically, the most 
attractive and permit the use of calcium-based sorbents. Six chap- 
ters have been indexed separately for inclusion on the database. 


9357 (DOE/MC/24266-2926) Development of an advanced, 
continuous mild gasification process for the production of co- 
products: Quarterly report, July-September 1989. Knight, R.A.; 
Gissy, J.; Onischak, M.; Kline, S.; Babu, S.P. Institute of Gas Tech- 
nology, Chicago, IL (USA). Jan 1990. 47p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC21-87MC24266. Order Num- 
ber DE91005538. Source: OSTI;NTIS; GPO Dep. 

Research continued on the production of co-products from mild 
gasification. This quarter, 10 mild gasification tests were conducted 
in the 8-inch-1.D. process research unit (PRU). Modifications to the 
PRU were made during this period to improve mixing and to over- 
come the caking tendency of the Illinois No. 6 coal. Six of the tests 
resulted in satisfactory operation at steady conditions for 2.25 to 
3.25 hours. Samples of char, gas, water, and organic condens- 
ables were collected over a one-hour period from each of these 
successful tests and analyzed. The effects of process temperature 
over the range of 1025° to 1390° was studied during this quarter. 
Compositional effects on the oils and tars observed with increased 
temperature are increased light oil content, decreased pitch con- 
tent, decreased oxygen content, increased nitrogen and sulfur 
content, and increasing aromaticity. Char upgrading studies contin- 
ued during the quarter. Briquettes made in a laboratory press, 
using either a pitch binder or Illinois No. 6 coal to provide an in-situ 
binder, were calcined and tested for diametral compression 
strength. Char was also subjected to steam activation at a variety 
of conditions to determine the potential for use as a low-cost ab- 
sorbent for water treatment. 2 refs., 15 figs., 11 tabs. 


9358 (DOE/MC/24267-2882) Development of an advanced, 
continuous mild gasification process for the production of co- 
products: Quarterly report, January-March 1990. Ness, R.R. Jr.; 
Aulich, T.R. North Dakota Univ., Grand Forks, ND (USA). Energy 
and Environmental Research Center. Apr 1990. 32p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract AC21-87MC24267. Order 
Number DE90009691. Source: OSTI;NTIS; GPO Dep. 

Research continued on production of co-products from continu- 
ous mild gasification. This quarter work included the final stages of 
construction of the 100-lb/hr mild gasification process development 
unit (PDU), and the study of several char sulfur-content reduction 
techniques including (1) dolomite addition during gasification, (2) 
exposure of hot char/dolomite mixtures to oxidizing atmospheres to 
promote oxidation of organic sulfur, and (3) acetic acid extraction 
of coal, chars, and char/dolomite mixtures. Chars were produced 
using a 10-gram capacity thermogravimetric analysis (TGA) instru- 
ment and the 1-lb/hr continuous fluid bed reactor (CFBR). 10 figs., 
15 tabs. 


9359 (DOE/MC/24267-2928) Development of an ad 
vanced, continuous mild gasification process for the 
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production of co-products: Quarterly technical progress re- 
port, April-June 1990. Ness, R.O. Jr.; Aulich, T.R. North Dakota 
Univ., Grand Forks, ND (USA). Energy and Environmental Re- 
search Center. Aug 1990. 7p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC21-87MC24267. Order Number 
DE91005537. Source: OSTI; NTIS; GPO Dep. 

Research continued on continuous mild gasification for the pro- 
duction of co-products. Work performed during the quarter included 
the refractory cure of the carbonizer, and then shakedown of the 
carbonizer, water quench system, and char removal system. Con- 
struction continued on the tar/oil quench system. Sulfur capture 
tests carried out at AMAX included iron oxide sorbent scouting 
studies. 3 tabs. 


9360 (DOE/MC/24268-2936) Development of an ad- 
vanced, continuous mild gasification process for the 
production of coproducts: Quarterly technical progress report 
9, July-September 1990. Jha, M.C.; McCormick, R.L.; Hogsett, 
R.F.; Rowe, R.M. AMAX Research and Development Center, 
Golden, CO (USA). 23 Oct 1990. 25p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC21-87MC24268. Order Number 
DE91005672. Source: OSTI;NTIS; GPO Dep. 

Research continued on the production of coproducts from contin- 
uous mild gasification. During the third quarter of 1990, work 
focused on start-up and operation of the 50 pound/hour char-to- 
carbon (CTC) process research unit (PRU). Start-up procedures 
have been finalized for the methane production reactor, and the 
design temperature has been achieved. Flows and pressures for 
the overall process have been balanced and optimized. We have 
achieved temperatures above 1500°F in the carbon formation re- 
actor. Upgrading experiments on mild gasification pitch have also 
continued on a pitch produced in run MG-122. Results of heat 
treating and catalytic treating tests are reported. 


9361 (DOE/MC/25020-2938) Development of high energy 
density fuels from mild gasification of coal: Task 4, Proposed 
upgrading schemes for advanced fuels. ABB Lummus Crest, 
Inc., Bloomfield, NJ (USA). Oct 1990. 57p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC21-88MC25020. Order Num- 
ber DE91002023. Source: OSTI; NTIS; GPO Dep. 

The overall objective of the program is the determination of the 
minimal processing requirements to produce High Energy Density 
Fuels (HEDF), meeting a minimal energy density of 130,000 Btu/ 
gal (conventional jet fuels have energy densities in the vicinity of 
115,000—-120,000 Btwgal) and having acceptable advanced fuel 
specifications in accordance with the three defined categories of 
HEDF. The program encompasses assessing current technology 
capability; selecting acceptable processing and refining schemes; 
and generating samples of advanced test fuels. A task breakdown 
structure was developed containing eight key tasks. This report 
summarizes the work that Amoco Oil Company (AOC), as key 
subcontractor, performed in the execution of Task 4, Proposed Up- 
grading Schemes for Advanced Fuel. The intent of the Task 4 
study was to represent all the candidate processing options, that 
were either studied in the experimental efforts of Task 3 or were 
available from the prior art in the open literature, in a linear pro- 
gram (LP) model. The LP model would allow scaling of the 
bench-scale Task 3 results to commercial scale and would perform 
economic evaluations on any combination of the processes which 
might be used to make HEDF. Section 2.0 of this report summa- 
rizes the process and economic bases used. Sections 3.0 and 4.0 
details the economics and processing sensitivities for HEDF pro- 
duction. 1 ref., 15 figs., 9 tabs. 


9362 (DOE/METC-91/0272) Instrumentation and diagnos- 
tics: Technology status report. Nakaishi, C.V.; Bedick, R.C. 
USDOE Morgantown Energy Technology Center, WV (USA). Dec 
1990. 46p. Sponsored by U.S. DOE Fossil Energy. Order Number 
DE91002002. Source: OSTI;NTIS; GPO Dep. 

This Technology Status Report describes research and accom- 
plishments for the Instrumentation and Diagnostics (l1&D) Projects 
within the Advanced Research and Technology Development 
(AR&TD) Program of the United States Department of Energy 
(DOE) Office of Fossil Energy (FE). Process understanding and 
control can be improved through the development of advanced in- 
strumentation and diagnostics. The thrust of the 1&D Projects is to 
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further develop existing measurement and control techniques for 
application to advanced coal-based technologies. Project highlights 
are: an inductively coupled plasma (ICP) instrument has been de- 
veloped to analyze trace elements in gasification and combustion 
process streams. An in situ two-color Mie scattering technique with 
LSS can simultaneously measure the size, velocity, and elemental 
composition of coal particles during combustion. A _ high- 
temperature, fluorescence thermometry technique has accurately 
measured gas temperatures during field testing in combustion and 
gasification environments. Expert systems have been developed to 
improve the control of advanced coal-based processes. Capaci- 
tance flowmeters were developed to determine the mass flowrate, 
solid volume fraction, and particle velocities of coal slurries. 32 
refs., 9 figs. 


9363 (DOE/PC/79812-T1) The development of precipi- 
tated iron catalysts with improved stability: Technical 
progress report, July 1-September 30, 1990. UOP, Inc., Des 
Plaines, IL (USA). [1990]. 46p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC22-87PC79812. Order Number 
DE91005597. Source: OSTI;NTIS; GPO Dep. 

The goal of this program is to identify the chemical principles 
governing the deactivation of precipitated iron catalysts during 
Fischer-Tropsch synthesis and to use these chemical principles in 
the design of catalysts suitable for slurry reactors. This report 
covers testing an iron catalyst. During the last quarter, a new pre- 
cipitated iron catalyst was prepared and tested in the slurry 
autoclave reactor at various conditions. This catalyst did not notice- 
ably deactivate during 1250 hours of testing. This quarter, the test 
was extended to include performance evaluations at different con- 
version levels ranging from 35 to 88% at 265 and 275°C. The 
conversion levels were varied by changing the feed rate. The 
catalytic performance at different conversion intervals was then in- 
tegrated to approximately predict performance in a bubble column 
reactor. The run was shut down at the end of 1996 hours because 
of a 24-hour-power outage. When the power was back on, the run 
was restarted from room temperature. Catalytic performance during 
the first 300 hours after the restart-up was monitored. Overall prod- 
uct distributions are being tabulated as analytical laboratory data 
are obtained. 34 figs., 3 tabs. 


9364 (DOE/PC/79817—2-Rev.1) Direct conversion of 
methane to C.’s and liquid fuels: Second quarterly technical 
progress report, January 1—-March 31, 1988: Revision 1. War- 
ren, B.K.; Campbell, K.D. Union Carbide Corp., South Charleston, 
WV (USA). 4 Apr 1989. 1038p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC22-87PC79817. Order Number 
DE91005871. Source: OSTI;NTIS; GPO Dep. 

Union Carbide Corporation's (UCC’s) capabilities for studying the 
oxidative coupling of methane were expanded from one to three 
reactors by the addition of a second reactor system with two reac- 
tors. Reactors of quartz, stainless steel, and alonized stainless 
steel were built, tested, and are interchangeable in both reactor 
systems. Research on metal oxide catalysts (promoted metal oxide 
and rare earth catalysts) has continued. Studies on catalysts simi- 
lar to the UCC-S:1 catalyst system showed that changing an anion 
of the catalyst resulted in a catalyst less active and less selective 
to Co’s; whereas, replacing a cation with cations of the same 
periodic group resulted in catalysts which exhibited high C2 selec- 
tivities, high ethylene to ethane ratios, and, in some cases, loss of 
catalyst activity. Experiments indicated that there is some interac- 
tion between the support and catalyst that results in the observed 
catalytic properties, including activity, and the high ethylene to 
ethane ratios. Research on catalysts containing metals in unusual 
oxidation states and other novel catalysts and process ideas has 
begun. Work has continued on the economic evaluation of a hypo- 
thetical process to convert methane to ethylene, and on the 
conversion of methane to fuels using established technologies. 


9365 (DOE/PC/79817—4) Direct conversion of methane to 
Co, and liquid fuels: Fourth quarterly technical progress re- 
port, July 1-September 30, 1988. Warren, B.K.; Campbell, K.D. 
Union Carbide Chemical and Plastics Co., Inc., South Charleston, 
WV (USA). 24 Jan 1990. 151p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC22-87PC79817. Order Number 
DE91007545. Source: OSTI;NTIS; GPO Dep. 





Alkaline earth chloride/metal oxide catalysts were explored as 
less likely to lose metal components during methane coupling than 
catalysts containing alkali chlorides. The alkaline earth catalysts 
exhibit superior C2 yield/ethylene to ethane product ratio catalyst 
lifetime combinations than literature catalysts, and show high Co 
yields after tens of hours of operation. A 26% Cz yield is obtained 
with a CaClo/AlbO3 catalyst. C2 selectivities of over 60% are 
demonstrated at C2 yields over 20%. Analyses of fresh and used 
catalysts show no significant loss of alkaline earth metals from cat- 
alysts made with alkaline earth chlorides, whereas alkali chlorides 
are rapidly lost from catalysts at temperatures and space velocities 
suitable for methane coupling. Loss of metal chloride does not cor- 
relate with melting point of the chloride. Several other catalysts 
with different supports (TiO2, GagO3, ZrO2) and different chlorides 
(SrClp, BaClp, CaClz) exhibit C2 yields of over 15% with ethylene to 
ethane product ratios over 10. A study of the abilities of perovskites 
to oxidatively couple methane initiated during the third quarter has 
been completed. Most perovskites show very high reactivities but 
low Cz selectivities. Complex perovskites, layered perovskites, and 
double perovskites were also explored as methane coupling cata- 
lysts. Rb, Na, Dy, and Gd analogs to KzLa2TigO;0, a layered 
perovskite identified in the Third Quarterly Report as a good cou- 
pling catalyst, do not perform as well as the KzLazTi3O49 catalyst. 
Economics of a Comparison Case are complete and will be 
reported next quarter. The economics are complete for Case 1, di- 
rect conversion of methane to ethylene. 44 refs. 


9366 (DOE/PC/79817-5) Direct conversion of methane to 
Co's: Fifth quarterly technical progress report, October 1- 
December 31, 1988. Warren, B.K.; Campbell, K.D.; Matherne, J.L.; 
Culp, G.L. Union Carbide Chemical and Plastics Co., Inc., South 
Charleston, WV (USA). 1 Feb 1990. 197p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC22-87PC79817. Order Num- 
ber DE91005730. Source: OSTI;NTIS; GPO Dep. 

Exploration of alkaline earth/metal oxide catalysts and other 
metal/metal oxide catalysts continued. Alkaline earth carbonate/ 
metal oxide catalysts exhibit longer periods of stable performance 
at higher methane conversions than similar alkaline earth chloride 
catalysts under comparable conditions. Higher ethylene to ethane 
ratios results from alkaline earth carbonate on titanium oxide or 
gallium oxide than from those on alumina. The effect of different 
levels of ethyl chloride was examined for the carbonate catalysts. 
Catalyst systems were found which are comparable in selectivity, 
activity, and Cz yield to the better literature catalysts, but which ex- 
hibit higher ethylene to ethane ratios and longer catalyst lifetimes 
than have been previously reported. Work was continued this 
quarter on bifunctional catalysts (Pd/SrCl2/a-alumina). Layered per- 
ovskites were further studied. Sequential methane coupling studies 
were initiated with the double perovskite, LaCaMnCoO,. The 
results of the economic evaluation of a hypothetical methane cou- 
pling process indicate that a commercial-scale unit could produce 
ethylene at a variable cost of $0.0588 per pound. An economic 
evaluation of the Comparison Case (methane -> synthesis gas -> 
methanol -> olefins -> fuels) has been completed. Existing 
technology for the conversion of methane to liquid fuels is not com- 
petitive with the current oil based route in the present pricing 
environment. The impact of methane cost on the required sales 
cost of gasoline and distillate for the Comparison Case and the Hy- 
pothetical Case were reviewed. 44 refs., 8 figs., 8 tabs. 


9367 (DOE/PC/79817-6) Direct conversion of methane to 
C's and liquid fuels: Sixth quarterly technical progress re- 
port, January 1—-March 31, 1989. Warren, B.K.; Campbell, K.D.; 
Matherne, J.L. Union Carbide Chemical and Plastics Co., Inc., 
South Charleston, WV (USA). 14 Feb 1990. 149p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract AC22-87PC79817. Order 
Number DE91005729. Source: OSTI;NTIS; GPO Dep. 

Research on promoted metal oxide catalysts has continued with 
the study of alkaline earth/metal oxide halide catalysts. A barium 
bromide/alumina catalyst was comparable in methane conversion 
and selectivity to C2's to barium chloride/alumina catalysts. The ef- 
fects of varying methane to oxygen feed ratios were explored for 
one of the best alkaline earth catalysts and one of the best litera- 
ture catalysts (LVMgO). A significant decrease in the selectivity to 
C,’s is observed upon addition of ethane to the feed gas (feed gas 
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methane/ethane ratio of 3). This observation demonstrates that a 
significant amount of ethane should not be recycled during 
methane oxidation over these types of catalysts under process 
conditions used. Methane oxidation over barium carbonate alone 
results in high enough selectivities and methane conversions to 
suggest an oxidized barium species may be responsible for 
methane oxidation on barium/metal oxide catalysts. Methane cou- 
pling studies have continued using layered perovskite catalysts in 
the cofeed mode and double perovskite catalysts in the sequential 
mode. Addition of sodium to the double perovskite LaCaMnCoO, 
resulted in a catalyst with improved selectivity over the one without 
sodium. A reactor system containing two reactors in under con- 
struction. These reactors will be used to study different feed 
diluents, including steam. One reactor will be used to study the 
effects of pressure on the reaction. Process economics were ex- 
plored for a hypothetical methane coupling scheme employing a 
feed mixture of 7/2/1 nitrogen/methane/oxygen. Economic evalua- 
tions of the first two of a series of cases based on extrapolations of 
Union Carbide methane coupling results have been completed. 33 
refs., 17 figs., 2 tabs. 


9368 (DOE/PC/88800-33) Stable carbon isotope analysis 
of coprocessing materials: Quarterly technical progress re- 
port, October 1-December 31, 1989. Lancet, M.S.; Winschel, 
R.A.; Burke, F.P. Consolidation Coal Co., Library, PA (USA). Re- 
search and Development Dept. Dec 1990. 84p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC22-88PC88800. Order Num- 
ber DE91007368. Source: OSTI;NTIS; GPO Dep. 

Consol R&D is developing and demonstrating stable carbon iso- 
tope analysis as a method to quantitatively distinguish coal-derived 
and petroleum-derived carbon in products from coal/petroleum co- 
processing. The approach taken is to develop the method, then 
demonstrate its application on authentic continuous-unit products. 
The significance of selective isotopic fractionation is being deter- 
mined and, when necessary, corrections are applied to account for 
it. Major topics reported include: determination of carbon contents 
and carbon isotope ratios on the available feeds and product frac- 
tion from HRI bench-scale coprocessing Runs 238-4 and 238-8 
and from HRI PDU coprocessing Run 260-1. These data were 
used for carbon sourcing calculations and individual feedstock con- 
version calculations; proton nuclear magnetic resonance ('H-NMR) 
spectra were obtained and phenolic -OH determinations were 
made on most of the samples obtained to date from continuous co- 
processing tests; and microautoclave runs on coal and petroleum 
are being made to isolate gas and insoluble organic matter (JOM) 
products for carbon isotope analysis. 12 refs., 14 figs., 39 tabs. 


9369 
search: Quarterly No 8, June 1, 1990-August 31, 1990. 
Hirschon, A.S.; Tse, D.S.; Malhotra, R.; McMillen, D.F.; Ross, D.S. 
SRI International, Menlo Park, CA (USA). 2 Nov 1990. 12p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
88PC88802. Order Number DE91005462. Source: OSTI;NTIS; 
GPO Dep. 

The objectives of this project are to: (1) study the scope of hy- 
drothermal pretreatment of coal on subsequent conversion, (2) 
identify and study the chemical or physical causes of this effect, 
and (3) attempt to elucidate the chemistry responsible for any coal- 
resid synergisms. This project is divided into three tasks. This 
quarter we concentrated on Tasks 1 and 2. Task 1: Scope of aque- 
ous pretreatment. Task 2: Chemistry of Pretreatment. Also during 
this quarter we investigated other means of pretreating low rank 
coal to enhance conversions. 6 refs., 1 fig., 2 tabs. 


(DOE/PC/88802-T6) Exploratory coprocessing re- 


9370 (DOE/PC/88818-7) Two-stage, close coupled cat- 
alytic liquefaction of coal: Seventh quarterly report, April 1, 
1990—June 30, 1990. Comolli, A.G.; Johanson, E.S.; Panvelker, 
S.V.; Popper, G.A. Hydrocarbon Research, Inc., Princeton, NJ 
(USA). Aug 1990. 33p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC22-88PC88818. Order Number DE91005932. 
Source: OSTI;NTIS; GPO Dep. 

Research continued on two-stage close coupled catalytic coal liq- 
uefaction. During the second quarter of 1990, experimental studies 
were carried out in the microautoclave and Bench Units. Updating 
of the economics of two-stage processing continued as did process 
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modelling activities. Bench-scale operations consisted of the com- 
pletion of Run 227-66 (CC-8), an OTISCA cleaned coal evaluation, 
and Run CC-9, a solids separation study of delayed coking. The 
OTISCA Cleaned Coal Evaluation and Delayed Coking Trials were 
successfully concluded. The economics of Eastern US bituminous 
coal liquefaction were updated to a 1991 basis. For an 8400 ton/ 
day plant, an investment of 1.6 billion is estimated. 1 fig., 13 tabs. 


9371 (DOE/PC/88917-T6) A new approach in ultrapurifi- 
cation of coal by selective flocculation: Annual report. 
Moudgil, B.M. Florida Univ., Gainesville, FL (USA). Mineral Re- 
sources Research Center. Nov 1990. 59p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FG22-88PC88917. Order Number 
DE91007371. Source: OSTI;NTIS; GPO Dep. 

A study to achieve separation of coal from coal-pyrite and min- 
eral matter by selective flocculation is the focus of the ongoing 
research at the University of Florida. In the First Annual Report 
submitted to DOE in 1989, a detailed description of a mathematical 
model of selective flocculation technique to achieve the desired 
separation was discussed. According to the model, controlling the 
adsorption (i. e. making adsorption of the polymer selective) is the 
major criteria to achieve highly selective separation. The model has 
also been used to predict optimum selectivity when the adsorption 
is not highly selective. Three polymers which had exhibited selec- 
tively in single mineral tests were examined. A loss of selectivity in 
mixed mineral tests has been attributed to heteroflocculation or en- 
trapment. The mathematical model is employed to predict 
conditions for minimal heteroflocculation. The adsorption of a poly- 
acrylamide is discussed. 9 refs., 20 figs., 15 tabs. 


9372 (DOE/PC/88930-T7) Bimetallic eaten of cooper- 
ative hydrogen transfer and heteroatom removal in coal 
liquefaction: Quarterly technical progress report, March 1, 
1990—May 31, 1990. Eisch, J.J. State Univ. of New York, Bingham- 
ton, NY (USA). 1 Jul 1990. 4p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract FG22-88PC88930. Order Number 
DE91007376. Source: OSTI;NTIS; GPO Dep. 

The ultimate objective of this research is to uncover new cat- 
alytic processes for the liquefaction of coal and for upgrading 
coal-derived fuels by removing undesirable organosulfur, organoni- 
trogen and organooxygen constituents. Basic to both the 
liquefaction of coal and the purification of coal liquids is the trans- 
fer of hydrogen from such sources as dihydrogen, metal hydrides 
or partially reduced aromatic hydrocarbons to the extensive aro- 
matic rings in coal itself or to aromatic sulfides, amines or ethers. 
Accordingly, this study is exploring how such crucial hydrogen- 
transfer processes might be catalyzed by soluble, low-valent 
transition metal complexes and/or Lewis acids under moderate 
conditions of temperature and pressure. By learning the mecha- 
nism whereby Ho, metal hydrides or partially hydrogenated 
aromatics do transfer hydrogen to model aromatic compounds, with 
the aid of homogeneous, bimetallic catalysts, the author hopes to 
identify new methods for producing superior fuels from coal. During 
the seventh quarter of this three-year grant the following aspects of 
the research program received attention: (1) continued studies in 
the attempt to desulfurize dibenzothiophene by the Lewis acid- 
catalyzed transfer of hydrogen from dihydroaromatic compounds; 
(2) preliminary experiments probing the possible synergistic action 
of Lewis acids and nickel(O) complexes in accelerating the desulfu- 
rization of dibenzothiophene; (3) the influence of donor ligands in 
activating nickel(O) complexes for the rupture of carbon- 
heteroatom linkages (C-E, where E = nitrogen, sulfur, halogen and 
oxygen); and (4) further structural investigations of complexes gen- 
erated from nickel(O) precursors and aluminum hydrides. 5 figs. 


9373 (DOE/PC/88933-8) Alkali/TX2 catalysts for CO/H2 
conversion to C,-C, alcohols: Technical progress report, 
September—November 1990. Klier, K.; Herman, R.G.; Richards, 
M.; Kieke, M. Lehigh Univ., Bethlehem, PA (USA). Dec 1990. 36p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88933. Order Number DE91005726. Source: OSTI;NTIS; 
GPO Dep. 

New preparations of RuS. catalysts have been prepared using 
RuClg and LieS reactants in methanolic solution. These catalysts 
have been characterized by elemental analysis, XRD, and BET 
surface area measurements. Thermodynamic calculations on the 
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stability of the TS. compounds under reactor conditions have been 
extended to other sulfides to check for periodic trends. The stability 
of the TS2 compound toward its corresponding metal, T, has been 
calculated. Reduction of TS. by the reactant gas Hz would result in 
the formation of bulk metal, T. The stability of the TS2 compound 
toward its corresponding oxide has also been calculated. Oxidation 
of the TS. by any H2O present in the reactor would result in the 
formation of the corresponding transition metal oxide, TxOy. When 
these two tests for stability are used the sulfides found to be most 
stable under reactor conditions are the following: MoS2, WS2 and 
RuS». The angle resolved ESCA study of a natural crystal of MoS. 
has been repeated using a conventional Mg Ka anode. This study 
is being carried out to differentiate diffraction peaks from forward 
focused peaks in the Area Mo 3d vs. polar angle graphs at con- 
stant azimuthal angle. Attempts were made to prepare niobium 
disulfide by three different methods. The products were character- 
ized by XRD and elemental analyses, and all niobium sulfide 
preparations have resulted in substoichiometric quantities of sulfur 
in the compounds. 10 refs., 12 figs., 6 tabs. 


9374 (DOE/PC/88942-T6) Novel supports for coal lique- 
faction: catalysts: Quarterly report No. 9, September 1, 
1990—November 30, 1990. Haynes, H.W. Jr. Wyoming Univ., 
Laramie, WY (USA). Dept. of Chemical Engineering. 19 Dec 1990. 
23p. Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88942. Order Number DE91007375. Source: OSTI;NTIS; 
GPO Dep. 

The Catalytic Coal Liquefaction Microreactor (CCLM) was sub- 
jected to shakedown tests which involved the hydrotreating of a 
raw creosote oil over a CoMo/alumina catalyst (AMOCAT 1A). Op- 
eration of the unit is described and a preliminary kinetics analysis 
is presented for the hydrodenitrogenation reaction. Catalyst attrition 
is minimal. The thermal rates for hydrogen uptake and hydrodeni- 
trogenation are small, but not significant, by comparison to the 
catalytic rates. Catalytic hydrodesulfurization approaches 100% at 
our operating conditions. 8 refs., 5 figs., 2 tabs. 


9375 (DOE/PC/89775-2) Control of catalytic hydrotreating 
selectivity with ammonia: [Progress report], July 1, 1990— 
September 30, 1990. Satterfield, C.N.; Lee, Chung M. 
Massachusetts Inst. of Tech., Cambridge, MA (USA). [1990]. 13p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
89PC89775. Order Number DE91005511. Source: OSTI;NTIS; 
GPO Dep. 

Research continued on catalytic hydrotreating selectivity with 
ammonia. In the last quarterly we presented results of the hydro- 
denitrogenation (HDN) of 8-OH quinoline 8-hydroxyquinoline (8HQ) 
and showed that three routes are involved beyond those encoun- 
tered in the HDN of quinoline. We have now developed a new 
kinetic model for this reaction, which is adapted from Satterfield 
and Smith (1986) as applied to quinoline. Some basic assumptions 
of the model include: (1) the Langmuir-Hinshelwood kinetic model 
with all sites occupied is applicable, (2) the dehydrogenation rates 
of 5,6,7,8-tetrahydroquinoline (BZTHQ) and decahydroquinoline 
(DHQ) to quinoline (Q) and 1,2,3,4-tetrahydroquinoline (PyTHQ) 
are small enough to be neglected, and (3) the clean hydrocarbon 
products are not appreciably adsorbed. 2 refs., 3 figs., 1 tab. 


9376 (DOE/PC/89781—4) A novel coal feeder for produc- 
tion of low sulfur fuel: Annual technical progress report, 
September 1, 1989-October 1, 1990. Khang, S.J.; Keener, T.C. 
Cincinnati Univ., OH (USA). Coll. of Engineering. [1990]. 29p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
89PC89781. Order Number DE91006847. Source: OSTI;NTIS; 
GPO Dep. 

The project objective is to study the feasibility of an advanced 
coal desulfurization concept in a coal feeder. It is proposed to con- 
struct a novel coal feeder which contains dual screw tubes, the 
inner tube acting as a coal pyrolizer and the outer tube acting as a 
desulfurizer with hot calcined limestone pellets or other renewable 
sorbent pellets. The inner screw feeder pyrolyses coal particles in 
a reducing environment which produces sulfur-containing gases 
such as H2S and COS. Hot calcined limestone pellets (or other re- 
newable sorbent pellets) are added to the outer tube and react 
with sulfur components. Based on the published data on both the 
pyrolysis and the limestone-based desulfurization, the proposed 





system is expected remove between 50 and 80% sulfur from 
various high-sulfur coals. Advantages of this scheme are: (1) maxi- 
mum utilization of limestone up to a 100% conversion, (2) 
treatment of low volume sulfur-containing gas before mixing with 
high volumes of air and combusted gas, (3) efficient usage of ther- 
mal energy, (4) easy renewal of heat transfer surface since the 
wall surfaces are mechanically cleaned by the screw feeders, (5) 
easy applicability for retrofit to various processes such as conven- 
tional coal combusters and coal gasifiers, and (6) a possibility of 
calcium oxide regeneration from CaS. (Or easy recycle of other 
used sorbents). Works under progress are (1) literature review on 
coal pyrolysis, (2) computer/math modeling of the pyrolysis section, 
(3) evaluation of pyrolysis kinetics, and (4) experimental pyrolysis 
in an auger feed tube. 9 refs., 15 figs., 4 tabs. 


9377 (DOE/PC/89787—1) Novel reactor configuration for 
synthesis gas conversion to alcohols: Quarterly report, Octo- 
ber 1—-December 31, 1989. Akgerman, A. (Texas A and M Univ., 
College Station, TX (USA). Dept. of Chemical Engineering); An- 
thony, R.G. Texas A and M Univ., College Station, TX (USA). 
Research Foundation. [1989]. 5p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract FG22-89PC89787. Order Number 
DE91006624. Source: OSTI;NTIS; GPO Dep. 

Research continued on the conversion of synthesis gas to alco- 
hols and reactor configuration. Objectives for this quarter: the 
project stated on October 1, 1989 and according to the Task 
Schedule provided in the original work breakdown schedule, Task | 
was to be completed in the first quarter and Task II to be started. 
Task | consisted of construction of the slurry reactor set-up to be 
used in Task IV for determination of the reactor kinetics and pro- 
curement of the parts for automation equipment, separators, 
computer activated parts etc. for automation of the trickle bed rec- 
tor and GC equipment. Task II consisted of standardization and 
automation of GC analysis protocols. 1 fig. 


9378 (DOE/PC/89787—2) Novel reactor configuration for 
synthesis gas conversion to alcohols: Quarterly report, Jan- 
uary 1, 1990—March 31, 1990. Akgerman, A.; Anthony, R.G. Texas 
A and M Univ., College Station, TX (USA). Dept. of Chemical Engi- 
neering. 1990. 7p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract FG22-89PC89787. Order Number DE91007379. Source: 
OSTI;NTIS; GPO Dep. 

Research continued on the design of a chemical reactor for syn- 
thesis gas conversion. During the second quarter our objective was 
to continue with Task 2 and start on Task 3. Task 2 involved stan- 
dardization and automation of GC analysis protocols. Task 3, as 
stated in the work breakdown schedule, was the modification and 
automation of the trickle bed reactor and performing the initial fac- 
torial design experiments. We have decided to modify this task by 
expanding it to incorporate determination of the hydrodynamic and 
transport parameters of the trickle bed reactor in order to isolate 
and study just the reaction parameters. 1 fig. 


9379 (DOE/PC/89787-3) Novel reactor configuration for 
synthesis gas conversion to alcohols: Quarterly report, April 
1, 1990—June 30, 1990. Akgerman, A.; Anthony, R.G. Texas A and 
M Univ., College Station, TX (USA). Dept. of Chemical Engineer- 
ing. [1990]. 11p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract FG22-89PC89787. Order Number DE91007366. Source: 
OSTI;NTIS; GPO Dep. 

Research is ongoing to develop a reactor to convert synthesis 
gas to alcohol. Our objective during this quarter was to complete 
Task 2, calibration and automation of GC analysis protocols, and 
Task 3B, development of a dynamic response technique to deter- 
mine the relevant parameters and of the algorithms for data 
acquisition and analysis for parameter estimation including the 
computer codes. In addition, we have started to work on Task 4, 
determination of the reaction kinetics in the CSTR we have de- 
signed. 3 figs., 1 tab. 


9380 (DOE/PC/89877—4) Catalyst dispersion and activity 
under conditions of temperature- staged liquefaction: Techni- 
cal progress report, July-Septmber 1990. Davis, A.; Schobert, 
H.H.; Mitchell, G.D.; Artok, L. Pennsylvania State Univ., University 
Park, PA (USA). Energy and Fuels Research Center. Dec 1990. 
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40p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
89PC89877. Order Number DE91007378. Source: OSTI;NTIS; 
GPO Dep. 

Objectives of this research are: to investigate the use of highly 
dispersed catalysts for the pretreatment of coal by mild hydrogena- 
tion; to identify the active forms of the catalysts under reaction 
conditions; and to clarify the mechanisms of catalysis. The ultimate 
objective is to ascertain if mild catalytic hydrogenation resulting in 
very limited or no coal solubilization is an advantageous pretreat- 
ment for the transformation of coal into transportable fuels. The 
experimental program will focus upon the development of effective 
methods of impregnating coal with catalysts, evaluating the condi- 
tions under which the catalysts are most active and establishing 
the relative impact of improved impregnation on conversion and 
product distributions obtained from coal hydrogenation. Planned 
research includes: using the ammonium tetrathiomolybdate or fer- 
rous sulfate in aqueous solution; the coals will be slurried with the 
solution of catalyst precursor and then freeze-dried; these same 
precursors will be applied to coal in solvents that are known to 
swell coal structures; THF, pyridine, methanol and tetrabutylammo- 
nium hydroxide. However, the catalyst materials must be either 
soluble or form a fairly stable suspension in the appropriate solvent 
in order to promote access of catalyst to interior surfaces of the 
coal; iron pentacarbonyl and molybdenum hexacarbony! will be ap- 
plied to coal in hydrocarbon or other organic solvents that may 
promote coal swelling; and ion exchange of iron, as ferrous sulfate, 
onto the lignite selected for this project will also be investigated. 5 
refs., 4 figs., 4 tabs. 


9381 (DOE/PC/89879-T1) High temperature ceramic mem- 
brane reactors for coal liquid upgrading: Quarterly report No. 
3, March 21, 1990—June 20, 1990. Tsotsis, T.T. University of 
Southern California, Los Angeles, CA (USA). Dept. of Chemical 
Engineering. 1990. 22p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC22-89PC89879. Order Number DE91007452. 
Source: OSTI;NTIS; GPO Dep. 

In this project we intend to study a novel process concept, i.e., 
the use of ceramic membranes reactors in upgrading of coal de- 
rived liquids. Membrane reactors have been used in a number of 
catalytic reaction processes in order to overcome the limitations on 
conversion imposed by thermodynamic equilibrium. They have 
furthermore, the inherent capability for combining reaction and sep- 
aration in a single step. Ceramic membranes are a new class of 
materials, which have shown promise in a variety of industrial ap- 
plications. Their mechanical and chemical stability coupled with a 
wide range of operating temperatures and pressures make them 
suitable for environments found in coal liquid upgrading. In this 
project we will evaluate the performance of Sel-Gel alumina 
membranes in coal liquid upgrading processes under realistic tem- 
perature and pressure conditions and investigate the feasibility of 
using such membranes in a membrane reactor based coal liquid 
upgrading process. In addition, the development of novel ceramic 
membranes with enhanced catalytic activity for coal-liquid upgrad- 
ing applications, such as carbon-coated alumina membranes, will 
be also investigated. 72 refs., 3 figs. 


9382 (DOE/PC/89883-10) Coal liquefaction process 
streams characterization and evaluation: Quarterly technical 
progress report October 1—-December 31, 1989. Robbins, G.A.; 
Winshel, R.A.; Burke, F.P. Consolidation Coal Co., Library, PA 
(USA). Research and Development Dept. Oct 1990. 116p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
89PC89883. Order Number DE91005507. Source: OSTI;NTIS; 
GPO Dep. 

Consol R&D is conducting a three-year program to characterize 
process and product streams from direct coal liquefaction process 
development projects. The program objectives are two-fold: (1) to 
obtain and provide appropriate samples of coal liquids for the eval- 
uation of analytical methodology, and (2) to support ongoing 
DOE-sponsored coal liquefaction process development efforts. The 
first objective will utilize analytical techniques which have not been 
fully demonstrated; the second objective involves more previously 
proven methods. This quarter, two feed coals and 39 process oils 
from Wilsonville Run 258 were analyzed to provide information on 
process performance. Run 258 was operated in the thermal/ 
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catalytic Close-Coupled Integrated Two-Stage Liquefaction (CC- 
ITSL) mode with ash recycle. The subbituminous feed coals were 
from the Spring Creek Mine (Anderson and Dietz seams) and from 
the Black Thunder Mine (Wyodak and Anderson seams). Shell 324 
catalyst was used in the second stage. Various coal samples re- 
lated to Wilsonville Run 259 were analyzed for chemical and 
petrographic composition. These results will be given in a future re- 
port, which covers all of Run 259. 18 figs., 24 tabs. 


9383 (DOE/PC/89902-T3) Molecular biological enhance- 
ment of coal biodesulfurization: Sixth quarterly technical 
progress report. Litchfield, J.H. (Battelle, Columbus, OH (USA)); 
Fry, |.; Wyza, R.E.; Palmer, D.T.; Zupancic, T.J.; Conkle, H.N.; 
Delgado, O.; Tuovinen, O.H. Battelle, Columbus, OH (USA). 14 
Dec 1990. 20p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract AC22-89PC89902. Order Number DE91007435. Source: 
OSTI;NTIS; GPO Dep. 

The following work was accomplished during the Sixth Quarterly 
Report period in the investigation of the microbial-mediated release 
‘of sulfur from coal as viable industrial process for coal desulfuriza- 
tion: Analysis of the carbon source utilization profile by strain C-18 
using the Microlog 2N system indicated that this strain was not 
among the more than 400 bacteria included in this data base. A 
gradient elution HPLC system developed for separating 4S 
metabolites gave good resolution of 4S standards except for 0,0’- 
biphenol and o-phenylphenol. The pC18L cosmid library purified by 
cesium chloride-ethidium bromide density gradient equilibrium cen- 
trifugation could be inserted by electroporation into Escherichia coli 
HB101 to give clones on the order of 10° transformants/ug DNA. 
However, no clones were obtained after electroporation of this 
preparation with Pseudomonas putida ATCC 33015. Electropora- 
tion of the HB101-packaged pC18L (cesium banded) cosmid library 
into P. putida ATCC 33015 resulted in very low transformation 
rates. Apparently, the presence of the Tol plasmid in the 33015 
strain interfered with this electrotransformation. Battelle bacterial 
isolates obtained from fuel-contaminated soil showed evidence for 
utilizing a variety of organosulfonate and organosulfone com- 
pounds as sole sulfur sources. Further confirmatory experiments 
are planned. Antibiotic and metal sensitivity and resistance evalua- 
tion of T. ferrooxidans strains have led to the identification of one 
mercury-resistent strain (DSM 5083) and one selenite-sensitive 
strain (TFl 85). Plasmid and chromosomal DNA have been pre- 
pared from T. ferrooxidans strains. One plasmid, pTFI 91, is being 
mapped. 4 refs., 1 fig., 4 tabs. 


9384 (DOE/PC/89903-T1) Molecular biological enhance- 
ment of coal desulfurization: Cloning and expression of the 
sulfoxide/sulfone/sulfonate/sulfate genes in Pseudomonads and 
Thiobacillae: Fifth quarterly report, July-September 1990. Kraw- 
iec, S. Lehigh Univ., Bethlehem, PA (USA). Dept. of Biology. 22 
Oct 1990. 6p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract AC22-89PC89903. Order Number DE91007448. Source: 
OSTI;NTIS; GPO Dep. 

Research continued on coal desulfurization and the study of 
biological enhancement of desulfurization. This quarters work in- 
cluded: crosses between soil isolates containing r68.45 and P. 
aeruginosa 27853-2a; extents of crosses and abundances of 
transconjugants; purpose of repeated crosses; noteworthy features 
of mating protocol; phenotypic peculiarities and phenotypic stabili- 
ties of transconjugants; characterization of antibiotic sensitivity; 
effect of receiving R68.45 from P. putida PRS 2003; transfer of 
R68.45 from C18 to auxotrophs derived from P. aeruginosa 27853; 
and differences in ability of various soil isolates to transfer Dbt* 
phenotype to recipient cells; incipient characterizations of Thiobacil- 
lae spp. growth and antibiotic sensitivity; plasmid isolation; and 
acquisition of new soil isolates. 


9385 (DOE/PC/90049-T1) Clean gasoline reforming with 
superacid catalyst, September 29-December 29, 1990. Ken- 
tucky Univ., Lexington, KY (USA). Research Foundation. [1990]. 
13p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
90PC90049. Order Number DE91007447. Source: OSTI;NTIS; 
GPO Dep. 

Three 55 gallon barrels of naphtha were obtained from the 
Wilsonville, Alabama ITSL facility. The naphtha (ca. 60-450°F) was 
derived from processing a Black Thunder coal (subbituminous). 
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The primary objective of this task was the reduction of nitrogen, 
sulfur and oxygen contents to levels acceptable for the catalyst 
studies to be performed. The hydrotreating was carried out in the 
CAER coal liquefaction pilot plant. The CAER 1/8 tpd liquefaction 
pilot plant was reconfigured for the naphtha hydrotreating runs. 
The plant configuration consisted of the following sections: (a) feed 
delivery (naphtha, gas), (b) reactor and (c) high and low pressure 
separators. The catalyst selected for these runs was an American 
Cyanamid HDS-1442A Co-Mo-Al203 HDS catalyst which was also 
used for a successful catalytic coprocessing run in the pilot plant. 
Results are given and discussed. 6 figs., 2 tabs. 


9386 (DOE/PC/90313-1) Advanced, soluble hydrolique- 
faction and hydrotreating catalysts: Quarterly report No. 1, 
August 7, 1990—-October 6, 1990. Laine, R.M.; Stoebe, T. Wash- 
ington Univ., Seattle, WA (USA). Dept. of Materials Science and 
Engineering; Michigan Univ., Ann Arbor, MI (USA). Dept. of Materi- 
als Science and Engineering. 28 Nov 1990. 4p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FG22-90PC90313. Order Num- 
ber DE91007454. Source: OSTI;NTIS; GPO Dep. 

The purpose of the present program is to develop soluble 
analogs of surface confined catalysts that can be impregnated di- 
rectly into the coal structure at low temperatures. This approach 
should avoid problems related to surface area dependence, a two 
phase (surface-liquid) reaction system and, mass transport limita- 
tions. Heteropolyanions (HPAs) offer the opportunity to develop 
soluble forms of surface confined catalysts. HPAs are multi- 
functional catalysts that could be used to promote both 
hydroliquefaction and hydrotreating. Thus, the current research pro- 
gram involve efforts to evaluate HPAs as soluble liquefaction and 
hydrotreating catalysts, with the goal of developing soluble analogs 
of surface confined catalysts. The program consists of three major 
tasks: (1) Preparation of candidate HPA precatalysts; (2) HDN and 
HDO modeling studies and, (3) Direct liquefaction studies. 


9387 (DOE/PC/90533-15) Deactivation by carbon of iron 
catalysts for indirect liquefaction: Quarterly technical 
progress report, March 16, 1990-June 15, 1990. Bartholomew, 
C.H. Brigham Young Univ., Provo, UT (USA). 10 Jan 1991. 2ip. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
86PC90533. Order Number DE91006700. Source: OSTI;NTIS; 
GPO Dep. 

Although promoted cobalt and iron catalysts for Fischer-Tropsch 
(FT) synthesis of gasoline feedstock were first developed more 
than three decades ago, a major technical problem still limiting the 
commercial use of these catalysts today is carbon deactivation. 
This report describes recent progress in a fundamental, three-year 
investigation of carbon formation and its effects on the activity and 
selectivity of promoted iron catalysts for FT synthesis, the objec- 
tives of which are to: determine rates and mechanisms of carbon 
deactivation of unsupported Fe and Fe/K catalysts during CO hy- 
drogenation over a range of CO concentrations, CO:He ratios, and 
temperatures; and model the rates of deactivation of the same cat- 
alysts in fixed-bed reactors. To accomplish the above objectives, 
the project is divided into the following tasks: (1) determine the 
kinetics of reaction and of carbon deactivation during CO hydro- 
genation on Fe and Fe/K catalysts coated on monolith bodies. (2) 
Determine the reactivities and types of carbon deposited during 
reaction on the same catalysts from temperature-programmed- 
surface-reaction spectroscopy (TPSR) and transmission electron 
microscopy (TEM). Determine the types of iron carbides formed at 
various temperatures and H2/CO ratios using x-ray diffraction and 
Moessbauer spectroscopy. (3) Develop mathematical deactivation 
models which include heat and mass transport contributions for FT 
synthesis is packed-bed reactors. Progress to date is described. 48 
refs., 3 figs., 1 tab. 


9388 (ETDE/JP-mf—1749766) Summaries of the studies 
published in No.88 Cokes Special Meeting held in April 1990 
by Cokes Department of The Fuel Society of Japan. Fuel Soci- 
ety of Japan, Tokyo (Japan). 12 Apr 1990 62p. (in Japanese). 
Order Number DE91749766. Source: OSTI;NTIS (US Sales Only). 

This book includes 12 papers published in the No.88 Cokes Spe- 
cial Meeting. Reports are made mainly on the following: 6 studies 
of the coking process, 2 fundamental studies for pitch utilization 





such as production of a starting material for high grade carbon arti- 
facts, production of MgO composite using mesophase-pitch as 
binder, a study of specifying mineral matter and inorganic elements 
in Ashibetsu coals, a study of characterization of coking wastewa- 
ter for activated sludge treatment, and a study on the melting test 
of pig iron and steel using a small-sized cupola which discusses 
what influences cokes quality exerts on properties of melted iron in 
the cupola operation. A special lecture was also delivered on the 
subject of the tendency of coking coal resources. The lecturer indi- 
cates that keeping the existing coal supply capacity and increasing 
it and further developing coal utilization technology are important 
as the future subjects. 34 refs., 66 figs., 32 tabs. 


9389 (ETDE/JP-mf—-1749766, pp. 10-13) Behavior of coal 
pyrolysis under pressure. Ikeda, K. (Nippon Steel Corp., Tokyo 
(Japan)); Sakawa, M. Fuel Society of Japan, Tokyo (Japan). 12 
Apr 1990. 62p. (In Japanese). In Summaries of the studies pub- 
lished in No. 88 Cokes Special Meeting held in April 1990 by 
Cokes Department of The Fuel Society of Japan. Order Number 
DE91749766. Source: OSTI;NTIS (US Sales Only). 

In order to comprehensively study the continuous weight change 
of coal, yield of each product and properties of tars during heating 
process, a thermobalance which can be used under high pressure 
hydrogen atmosphere was developed. This apparatus was used to 
clarify the effect of atmosphere and pressure on the coal pyrolysis 
and then to investigate the mechanism of pyrolysis under pressure. 
Continuous weight decrease of coal when heating under atomo- 
spheric and high pressure conditions of N 2 and H 2 can be 
arranged by dividing conditions into three temperature ranges, that 
is, 300-450 centigrade, 450-600 centigrade and more than 600 
centigrade. Concerning the effect of pressure on yield of pyrolyzed 
products, tar and gas increased and char decreased with the in- 
crease of pressure in H 2 atmosphere; and tar decreased and char 
increased with the increase of pressure under N 2 atmosphere. 
BTX yield in tar and rate of smaller ring components of polycyclic 
aromatic components increased with the increase of H 2 pressure. 
Further, H/C decreased and aromatic carbon fraction increased 
along with the H 2 pressure. 2 refs., 8 figs., 3 tabs. 


9390 (ETDE/JP-mf-1749766, pp. 14-18) Application of the 
low rank cokes to the multiple stage formed coking prosess 
and effects of aromatic compounds on the tar yield during the 
preheattreatment. Mochida, |. (Kyushu Univ., Fukuoka (Japan). In- 
stitute of Advanced Material Study); Nakagawara, H.; Tomitaka, Y.; 
Korai, Y.; Okuhara, T.; Arima, T. Fuel Society of Japan, Tokyo 
(Japan). 12 Apr 1990. 62p. (in Japanese). In Summaries of the 
studies published in No. 88 Cokes Special Meeting held in April 
1990 by Cokes Department of The Fuel Society of Japan. Order 
Number DE91749766. Source: OSTI;NTIS (US Sales Only). 

This paper studied tar yield and formed coke strength from ex- 
tracted residue by applying low rank and nonfusible coal to the 
multiple stage coking process. Further, the effect of addition of sol- 
vent which is not hydrogen donor at the coal preheating was 
studied. It was found that considerable tar could be extracted even 
from nonfusible coal at preheattreatment under pressure and at the 
same time compact of residue gave formed coke exceeding 50kgf/ 
cm 2 at the temperature rising rate of 10 centigrade per minute for 
carburation. Formed coking method promotes the fusion by com- 
pacting residual particles to high density. Gas generation in 
carburation and calcination stages forms pores and occurrs 
swelling but since the coke shrinkages at the calcination process, 
finally high coke and high strength is realized. It is thought that the 
addition of solvent of no hydrogen donor can proceed the depoly- 
merization by releasing the aggregation between polymers in coal, 
improving the gas and tar yields. 7 refs., 6 tabs. 


9391 (ETDE/JP-mf—1749766, pp. 25-29) Study on coal flash 
pyrolysis process. Kawamura, T. (Nippon Steel Corp., Tokyo 
(Japan)); Kozuru, H.; Sato, K.; Sakakibara, M.; Endo, K.; Okuhara, 
T. Fuel Society of Japan, Tokyo (Japan). 12 Apr 1990. 62p. (In 
Japanese). In Summaries of the studies published in No. 88 Cokes 
Special Meeting held in April 1990 by Cokes Special Meeting held 
in April 1990 by Cokes Department of The Fuel Society of Japan. 
Order Number DE91749766. Source: OSTI;NTIS (US Sales Only). 

This paper described the coal flash pyrolysis process using the 
mixed flow of air and fine coai, which supplies thermal energy to 
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fine coal by circulating and heating of coal pyrolyzed gas. The re- 
action process of mixed flow of air and fine coal has the following 
features since fine coal is dilutely dispersed in air enabling rapid 
heating: much extraction of volatile matter, suitability for equipment 
enlarging, superior compatibility for many kinds of coal, and usabil- 
ity of compact equipment. Pulverized coal is carried to blowing 
nozzles on a reactor at the solid/air ratio as high as possible by us- 
ing a part of circulating gas as the carrier gas. Heated circulating 
gas is injected by coal flow carried and the pyrolysis reaction com- 
pletes instantly. It was found from the basic reasearch that tar and 
gas yields of respective 20-30% could be obtained. BTX yield dou- 
bled even under the low H 2 pressure compared with that under 
the N 2 atmosphere. 7 refs., 10 figs., 1 tab. 


9392 (ETDE/JP-mf-1749766, pp. 35-39) Investigation on 
partially carbonized charges of a shock-cooled coke oven. 
part 1. Nishimura, M. (The Kansai Coke and Chemicals Co. Ltd., 
Hyogo (Japan)); Uemura, N.; Nakanishi, A.; Yamamoto, K. Fuel 
Society of Japan, Tokyo (Japan). 12 Apr 1990. 62p. (In Japanese). 
In Summaries of the studies published in No. 88 Cokes Special 
Meeting held in April 1990 by Cokes Department of The Fuel Soci- 
ety of Japan. Order Number DE91749766. Source: OSTI;NTIS 
(US Sales Only). 

Coke oven was rapidly cooled by water sparying to study the 
charge during coking (coking degree of 50%) through utilization of 
a coke oven under resting. Irregular progress of coking during the 
coking process was recognized, so that it was necessary to grasp 
when and to what degree this variation could be eliminated. Cold 
strength of coke near the oven wall (within 30mm from inside sur- 
face of oven wall) decreased, which was caused by fine cracks in 
coke locating at that part. But the distribution of higher cold 
strength of coke in the oven could be found at lower part and just 
under the charging door, and this corresponded to the distribution 
of bulk density at charging. Lower hot strength of coke was not 
found anywhere different from cold strength. Bulk density of un- 
coked coal zone within the process of coking was hardly affected 
by the bulk density at charging but greatly affected by the pro- 
gressing degree of coking. Coke cake was pushed to oven wall 
side by inner gas pressure at coking and at the same time un- 
coked coal zone became relatively loose and the bulk density 
decreased. 2 refs., 7 figs., 2 tabs. 


9393 (ETDE/JP-mf-1749766, pp. 40-45) Development of 
optimal automatic control CDQ system. Shimooka, T. (Sumit- 
omo Metal Industries, Ltd., Osaka (Japan)); Sunouchi, K.; 
Minamisawa, |.; Kato, S. Fuel Society of Japan, Tokyo (Japan). 12 
Apr 1990. 62p. (In Japanese). In Summaries of the studies pub- 
lished in No. 88 Cokes Special Meeting held in April 1990 by 
Cokes Department of The Fuel Society of Japan. Order Number 
DE91749766. Source: OSTI;NTIS (US Sales Only). 

Optimal automatic operating system for CDQ (coke dry quench- 
ing equipment) was developed. At one hour before finishing of each 
shift, operating analysis for past 8 hours is analyzed to calculate 
the temperature of hot coke discharged in CDQ and composition of 
carrying-in combustible gas. And optimal operating condition is 
calculated so that the total recovering merit through considering en- 
ergy to be recovered becomes maximum by the simulation. On the 
basis of this result and the hot coke dischrging amount determined 
from coke discharge schedule transmitted from the automatic com- 
bustion control system, optimal CDQ is determined as the hot coke 
conveyance so that total recovering merit from multiple CDQs be- 
comes maximum. On the basis of these operating guides, coke 
discharge amount for CDQ is automatically controlled by cooled 
coke discharge schedule and coke bucket cars and CDQ are auto- 
matically operated. As the result, three CDQs can be operated by 
one operator per shift instead of 3 operators per shift and the in- 
crease of recoverd steam amount by 7 tor/h was achieved along 
with the stable and efficient operation. 9 figs., 1 tab. 


9394 (ETDE/JP-mf-1749779) Papers published in No. 56 
Meeting of The Fuel Society of Japan and No. 26 Coal Science 
Conference jointly held in 1989. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990 336p. (in Japanese). Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

This is a book of papers published in the 1989 Meeting of The 
Fuel Society of Japan and Coal Science Conference. As for coal 
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liquefaction, studies on the following were reported: reaction 
mechanism, hydrogen donor abilities and hydrogen transferring liq- 
uefaction of polycycle hydroaromatic solvements, etc. and solvent 
de-ashing of coal liquid bottom (CLB). Studies were also made of 
coal liquefaction catalysts, relationship between coal composition 
and liquefaction, liquefaction conditions, separation and analysis of 
coal-derived liquid. As for coal gasification, reports on the following 
were made: reactivity and maceral, catalyst study, and required 
conditions for coal gasifier and gasification equipment. Reports 
were also made on entrained bed flow coal gasifiers and simula- 
tion of reaction. General studies of coal were also made on an 
evaluation of coal combustion with coal maceral and reflectance, 
coal depolymerization, coal model compounds. Furthermore, the 
following studies were reported: Kinetic coal characterization by 
measuring solvent swelling behaviors, crosslinkage in coal extracts, 
structure of solvent refined coal, separation of heteroatomic com- 
pounds, rapid pyrolysis of coals in down-flow reactor, production of 
molecular sieving carbon, coal water slurry properties. 218 refs., 
337 figs., 126 tabs. 


9395 (ETDE/JP-mf-1749779, pp. 12-15) Elucidation of 
reaction mechanism of coal liquefaction using model com- 
pound. 4.: Effect of temperature and hydrogen partial 
pressure. Makage, M. (Hokkaido Univ., Sapporo (Japan). Faculty 
of Engineering); Ito, H.; Ouchi, K. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (in Japanese). In Papers published in 
No. 56 Meeting of The Fuel Society of Japan and No. 26 Coal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

In order to elucidate the reaction mechanism of coal liquefaction, 
study was made by use of dibenzyl as model compound. Any of 
decalin (D), tetralin (T) and refined naphthalene (N) was used as 
solvent with use of stabilized Ni as catalyst. Reaction was made, 
under condition of 250 to 500 centigrade in temperature and O to 
3MPa in partial pressure of hydrogen, during 15 minutes. Reaction 
of dibenzyl at lower than 350 centrigrade in temperature is a satu- 
rating reaction only without occurrence of hydrocracking. At higher 
than 400 centigrade in temperature, the saturating reaction is pre- 
vented to lower the conversion ratio and commence the C-C 
decomposition. Of the solvents, D gave the highest hydrogenation 
and decomposing reaction ratio. The order in solvent effect is D to 
T to N. In other words, without effect of hydrogen donative solvent, 
the reaction is proceeded with in a transferring pathway of hydro- 
gen gas with a direct intermediation of catalyst. In case the 
temperature is high, the solvent happens to lighten in weight. If the 
hydrogen is heightened in partial pressure, the conversion ratio 
heightens and the cleavage of C-C bond is accelerated with a ring 
saturation, proportional to the partial pressure of hydrogen. The or- 
der in solvent effect and reaction pathway are similar to those in 
case of the above temperature effect. 4 refs., 4 figs. 


9396 (ETDE/JP-mf—1749779, pp. 16-19) Hydrogen donor 
abilities of polycyclic hydroaromatic compounds. Tashiro, H. 
(Nihon Univ., Tokyo (Japan). College of Science and Technology); 
Horikoshi, M.; Ito, N.; Mahimo, K.; Wainai, T. Fuel Society of 
Japan, Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). In Papers 
published in No. 56 Meeting of The Fuel Society of Japan and No. 
26 Coal Science Conference jointly in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

In order to study the coal liquefaction reactivity by hydrogenated 
anthracene oil solvent, phenanthrene (PH) and pyrene (PY) which 
are main contents of anthracene oil were hydrogenated by Ni-Mo 
catalyst and studied in hydrogen donor ability of hydrogenated 
product. Hydrogenated PH and PY (HPH and HPY) being made as 
solvent at 320, 340 and 360 centigrade in temperature, 
hydrocracking liquefaction was made of Kentucky coal. Partial hy- 
drogenated product of any of HPH and HPY was known to also 
have hydrogen donor ability. With highness in sym-8HPH content 
in HPH, the conversion ratio and liquefaction yield were high as 
sufficient hydrogen can be donated to coal, which showed a high 
efficiency for the liquefaction. In case of HPY, with highness in 
6HPY and 10HPY content, the conversion ratio and liquefaction 
yield of coal were high. The oil content yield in coal liquefaction 
was higher in case of using HPH than HPY. 2 figs., 3 tabs. 
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9397 (ETDE/JP-mf—1749779, pp. 20-23) Optimization of 
solvent combination in the hydrogen transferring liquefaction. 
Mochida, |. (Kyushu Univ., Fukuoka (Japan). Institute of Advanced 
Material Study); Takayama, A.; Sakanishi, K. Fuel Society of 
Japan, Tokyo (Japan). 7 Sep 1990. 336p. (in Japanese). In Papers 
published in No. 56 Meeting of The Fuel Society of Japan and No. 
26 Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

High efficiency hydrogen transferring coal liquefaction reaction 
was studied by the solvent combination. With use of Morwell brown 
coal as sample, were used, as_ liquefaction solvent, 
octahydroanthracene (8HAn), hexahydroanthracene (6HAn), 
tetrahydrofluoranthene (4HFL) and pyrene (PY). With utilizing the 
combination of polyhydrogenated solvent (8HAn, etc.) and non- 
hydrogen donor solvent, giving a high solubility, liquefaction yield 
was obtained to be equivalent to that of individual system donor 
even with a small quantity of donor solvent, which enabled the sol- 
vent/coal ratio to be lowered to 1.5/1. The use of a two-stage 
combination of polyhydrogenated solvent (8HAn) and high hydro- 
gen donor solvent (4HFL) can achieve a liquid yield, almost 
equivalent to that of individual system donor. And in the primary 
stage reaction, the solvent/coal ratio can be lowered to 1/1. A two- 
stage process can be expected to be designed, of which the 
primary stage is a mild primary decomposition to restrict the gas 
production, while the secondary stage is a lightening in heavy 
weight content by the hydrogen donation from the solvent. 3 refs., 
4 figs., 2 tabs. 


9398 (ETDE/JP-mf-1749779, pp. 24-27) Relationship be- 
tween coal structure and liquefaction mechanisms. Mochida, |. 
(Kyushu Univ., Fukuoka (Japan). Institute of Advanced Material 
Study); Sakata, T.; Sakanishi, K. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (In Japanese). In Papers published in 
No. 56 Meeting of The Fuel Society of Japan and No. 26 Coal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

By use of two kinds (X and Y) of Morwell brown coal, relation 
was investigated between the coal structure and liquefaction mech- 
anism. Tetrahydrofluoranthene was used as liquefaction solvent. Y 
was 3% higher in carbon content but 3% lower in oxygen content. 
Both are almost equal in maceral composition. In case of X with a 
low solvent/coal ratio such as 1.5/1, the hydrogen donation is in- 
sufficient from the solvent at the initial stage of reaction, which 
accelerates the gas production and decelerates the conversion 
from preasphaltene (P) to asphaltene (A), then from A to oil (O). 
While in case of Y, the hydrogen donation effectively contributes to 
the conversion from P to A, then from A to O, which makes its oil 
yield higher than that of X. The difference, though small, in coal 
composition differentiates the liquefaction reactivity, particularly in 
case of lowness in solvent ratio. X is high in oxygen content, which 
consumes donor solvent and prevents the liquefaction. In case of 
smallness in solvent quantity, A of X is larger in aromatic ring than 
but almost equal in chain between the aromatic ring units to that of 
Y, which necessitates the donor solvent to be of a large quantity 
for its decomposition liquefaction. 3 refs., 3 figs., 2 tabs. 


9399 (ETDE/JP-mf—1749779, pp. 28-31) Analyses on reac- 
tion conditions in Australian Wandoan coal liquefaction. 
Hayakawa, K. (Sumitomo Metal Industries, Ltd., Osaka (Japan)); 
Hayashi, T.; Chikada, T.; Hirano, K. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (In Japanese). In Papers published in 
No. 56 Meeting of The Fuel Society of Japan and No. 26 Coal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

Influence was studied of reaction condition on the liquefaction of 
Australian Wandoan coal, together with improvement in NEDO L 
Process. In a small type continuous plant, 5Vh in slurry treatment 
capacity, experiment was made by use of absorbing oil-anthracene 
oil type hydrogenating solvent. The gas yield, though heightening 
with reaction time, has no relation with the pressure, quantity of 
catalyst, etc. The water yield heightens with condition made severe 
but becomes equilibrated at the equivalent quantity to 70% of oxy- 
gen, contained in coal. The all liquid yield, though heightening with 
condition made severe, is 60wt%, daf coal at the heighest. Though 
the all liquid yield, though becoming saturated in a fixed residial 





time, that of light weight oil heightens with time to promote the sec- 
ondary decomposition. With condition made severe, lowers the 
residue yield. Though the toluene soluble (TS) yield also becomes 
saturated in a fixed time, with heightening in temperature, height- 
ens the highest TS yield. Though the liquid yield also heightens 
with heightening in ash content in the residue, the highest liquid 
yield remains around 56%, because of limit in residue extraction 
due to the heightening in ash content. As measures of improve- 
ment, two-stage temperature liquefaction method is being studied 
to have two prior and posterior stages, different in temperature, of 
the reaction system. 2 refs., 3 figs., 2 tabs. 


9400 (ETDE/JP-mf—1749779, pp. 32-35) Effect of addition 
of heavy fraction on coal liquefaction. Kamo, T. (National Re- 
search Institute for Pollution and Resources, Tsukuba (Japan)); 
Yamamoto, Y.; Inaba, A.; Miki, K.; Sato, Y. Fuel Society of Japan, 
Tokyo (Japan). 7 Sep 1990. 336p. (in Japanese). In Papers pub- 
lished in No. 56 Meeting of The Fuel Society of Japan and No. 26 
Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

Addition of heavy fraction was studied in coal liquefaction. In the 
liquefaction of bituminous coal (NEDO L Process), solvent quantity 
can not be maintained only by recycling of heavy weight residue, 
therefore is also used a part of medium weight residue in the prod- 
uct. If a part of liquefaction distillation residue can be circulated, 
the circulation of medium weight residue can be decelerated, which 
can therefore expect heightening in oil yield. SRC, prepared by hy- 
drogenating liquefaction residue of Battleriver coal under various 
conditions, was separated by solvent into different contents, of 
which each was added to circulation solvent for the coal liquefac- 
tion experiment. The coal liquefaction oil yield (total of oil and 
hexane dissolvable) heightens with heightening in hydrogen con- 
tent of SRC in alpha-position and the difference in yield, due to 
HS, HI-TS and TI-THFS (where H, T, and THF are hexane, 
toluene and tetrahydrofuran, respectively with S and |, being 
dissolvable and indissolvable, respectively), is caused by the differ- 
ence in hydrogen donation power. The addition of SRC is very 
important to heighten the coal liquefaction yield and the highest oil 
yiekd was obtained in case of hydrogenated SRC addition at 370 
centigrade. 3 refs., 6 figs., 1 tab. 


9401 (ETDE/JP-mf-1749779, pp. 36-39) Solvent De-ashing 
of CLB. 2.: Effects of solvent properties and temperature on 
de-ashing efficiency. Suda, S. (Kobe Steel, Ltd., Kobe (Japan). 
Chemical Technology Research Laboratory); Okuma. O.; Hirano, 
T.; Okuyama, N.; Matsumura, T. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (In Japanese). In Papers published in 
No 56 Meeting of The Fuel Society of Japan and No. 26 Ceal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

In order to remove ash and other catalyst poison matter in the 
coal liquefaction product (CLB), obtained from the primary hydro- 
genation of two-stage brown coal liquefaction process, was studied 
the solvent de-ashing. As solvent, was used naphtha, obtained in 
the process system. After CLB and solvent were heightened in 
temperature, agitated and left calm, de-ashed oil (DAO), left after 
extracting supernatant and removing solvent, was measured in ash 
concentration. If the solvent heightens in density, the de-ashing ra- 
tio (ratio of supernatant to raw material liquid in ash concentration) 
heightens and the de-ashing power lowers. It also depends upon 
the kind and preparation method of naphtha. However by naphtha, 
prepared properly by the process, the de-ashing is possible to be 
equal or superior to that by toluence. With heightening in tempera- 
ture, heightens the de-ashing power. In the calculative assumption 
of grain diameter distribution under the de-ashing condition, the 
case of naphtha was more advanced in degree of coagulation of 
grain, not dissolved yet, than that of toluence. Rather than the den- 
sity, viscosity, etc. of naphtha, the coagulating property of grain, 
not dissolved yet, is the most influential on the precipitation speed. 
2 refs., 5 figs., 1 tab. 


9402 (ETDE/JP-mf—1749779, pp. 40-43) Solvent de-ashing 
of CLB. (3).: Characteristics of fractionated naphtha and its 
ability of dissolving CLB. Hirano, T. (Kobe Steel Ltd., Kobe 
(Japan). Chemical Technology Research Lab.); Nagae, S.; Suda, 
S.; Okuma, O.; Matsumura, T. Fuel Society of Japan, Tokyo 
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(Japan). 7 Sep 1990. 336p. (in Japanese). In Papers published in 
No. 56 Meeting of The Fuel Society of Japan and No. 26 Coal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

Light oil (LO) generated in the primary hydrogenation process of 
brown coal two stage liquefaction process was distillated and frac- 
tionated and the charactistics as the deashing solvent to primary 
hydrogenated coal liquid bottom (CLB) were studied. Light oil pro- 
duced by the 50 ton/day pilot plant in Australia was used as the 
sample. As the fractionated oil of LO, four fractions, that is, LL 
(IBP-128 centigrade), LH (128-150), HL (150-206) and HH (206- 
bottom) were used to extract and deash CLB. Further, DAO 
(deashed oil) was recovered from extract by distilation and fraction- 
ated by solvent. Paraffin was much in case of fractions of lower 
boiling point and aromatic compounds were much in LH and HL. 
Good correlation was found between 50% distilling temperature 
(Tb50) of LO and solubility parameter (delta). The higher Tb50, the 
higher extraction rate of CLB, which saturated at 160 centigrade or 
more. The extraction rate could be controlled if LO fractionated oil 
was mixed and prepared by using Tb50 as the index. Since preas- 
phaltene in DAO increased along with the increase of CLB 
extraction rate, it was necessary to take care of deactiration of cat- 
alyst for secondary hydrogenation. 3 refs., 5 figs., 4 tabs. 


9403 (ETDE/JP-mf-1749779, pp. 44-47) Ruthenium com- 
plex catalyzed hydrol jon of coal. Suzuki, T. (Kyoto 
University, Kyoto (Japan)); Yamada, H.; Watanabe, Y. Fuel Society 
of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (in Japanese). In Pa- 
pers published in No. 56 Meeting of The fuel Society of Japan and 
No. 26 Coal Science Conference jointly held in 1989. Order Num- 
ber DE91749779. Source: OSTI;NTIS (US Sales Only). 

Catalytic action was studied by using Ru complex indicating high 
activity for hydrogen transfer reaction in the coal hydroliquefaction. 
When Yallourn coal as raw material and 1-methyinaphthalene as 
solvent were used, Ru complex exhibited 20 times higher activity 
than that of Fe catalyst, and the liquefaction catalyst was excellent 
by judging from the hydrogen consumption. Sulfur was unneces- 
sary different from Fe catalyst. Maximum liquefaction yield of 95% 
was obtained at 375 and 400 centigrade. According to the reaction 
model at 400 centigrade and initial hydrogen pressure of 30kg/cm 
2. initial stage of reaction in which each elementary reaction ad- 
vanced competitively was considered kinetically. Compared with 
the catalyst of Fe (CO)s-S, in the form of Ru (acac)3, the rate con- 
stant of reaction from preasphaltene (PA) to asphaltene (AS), AS 
to oil became about 20 times larger even when the catalyst 
amount was reduced to 1/5. Compared with the reaction rate con- 
stant from coal to direct products, rate constants of conversion 
reactions for intermediate products such as PA to AS and AS to oil 
increased remarkably, indicating the superiority of Ru catalyst. 5 
refs., 3 figs., 3 tabs. 


9404 (ETDE/JP-mf-1749779, pp. 52-54) Coal liquefaction 
test by using tubing bomb microreactor. Maekawa, Y. (Govern- 
ment Industrial Development Lab., Hokkaido, Sapporo (Japan)); 
Yoshida, T.; Yokoyama, S.; Yamamoto, M.; Nagaishi, H.; Watan- 
abe, J. Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. 
(In Japanese). In Papers published in No. 56 Meeting of The Fuel 
Society of Japan and No. 26 Coal Science Conference jointly held 
in 1989. Order Number DE91749779. Source: OSTI;NTIS (US 
Sales Only). 

Coal liquefaction testing method was studied by using a tubing 
bomb microreactor. First reactor was set up by 6 tubes of each in- 
side diameter of 13mm and length of 200mm. Second reactor was 
set up by 2 tubes of each inside diameter of 17mm and length of 
134mm. Yubari coal to which hydrocracking rate is known at the 
rate determining step was used as the sample. When the vibrating 
agitation only with longitudinal motion of 50mm was used instead 
of agitating steel balls in the first reactor, the ratio of reaction was 
18%. When 5 balls were used, the ratio of reaction increased dras- 
tically to 66%, but the increase of balls more than 5 did not change 
the ratio. The tubing bomb microreactor resulted lower ratio of re- 
action than the batch type autoclave and was influenced greatly 
owing to the diffusion resistance. Since transverse shaking was 
added to the longitudinal agitation of 80mm in the second reactor, 
ratio of reaction arrived at the equilibriumu only by one ball and the 
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diffusion resistance could be neglected. The method by using the 
second reactor under this condition exhibited the same ratio of re- 
action as the autoclave and satisfied the determinability. 2 refs., 4 
figs. 

9405 (ETDE/JP-mf-1749779, pp. 55-58) Liquefaction 
mechanism of Illinois No.6 coal (River King Mine). Yoshida, R. 
(Government Industrial Development Laboratory, Hokkaido, 
Sapporo (Japan)); Yoshida, T.; Yamamoto, M.; Yokoyama, S.; Na- 
gaishi, H.; Maekawa, Y. Fuel Society of Japan, Tokyo (Japan). 7 
Sep 1990. 336p. (in Japanese). In Papers published in No. 56 
Meeting of The Fuel Society of Japan and No. 26 Coal Science 
Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

This paper studied the liquefaction mechanism of Illinois coal (I 
coal) which is also the sample coal for NEDOL liquefaction pro- 
cess. Shaking type autoclave of 500ml capacity was used to the 
experiment where red mud catalyst and initial hydrogen pressure of 
100kg/cm * were applied. The reaction arrived rapidly at the equi- 
librium at 400 centigrade and for 10 minutes. This reactivity is 
higher than that of Soya coal, which is said to have comparatively 
higher reactivity. Since the raction arrives at the equilibrium at 
about 95%, inactive component of about 5% may be contained. 
While Yubari coal tends to increase asphalt (A) at 400 centigrade, 
in | coal A tends already to decrease, indicating that decomposition 
rates of coal to A and A to oil are larger. When index of condensa- 
tion degree of aromatic rings is compared, that of | coal is smaller 
than that of Yubari coal. Reverse relation was found for asphalt. 
Therefore, cleavage of aromatic rings by hydrocracking proceeded 
much more in | coal than in Yubari coal. 2 refs., 4 figs., 1 tab. 


9406 (ETDE/JP-mf-1749779, pp. 59-62) Mechanism and 
hydrogen consumption for hydrogenation of asphaltenes from 
Akabira coal. Matsuo, T. (Hokkaido Univ., Sapporo (Japan). Met- 
als Research Institute); Nakahata, T.; Konishi, H.; Nagaishi, H.; 
MOritomi, H.; Sanada, Y.; Chiba, T. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (in Japanese). In Papers published in 
No. 56 Meeting of The Fuel Society of Japan and No. 26 Coal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

This paper studied the reaction mechanism and hydrogen con- 
sumption when asphaltene (A) obtained from Akabira coal was 
further hydrogenated by using the autoclave of 500ml, solvent of 
tetralin, and reaction conditions of 723K and 10MPa. Produced oil 
was classified into four components corresponding to the number 
of aromatic rings, that is, O ; to O 4. Yield of any oil components 
increased rapidly at the initial step of reaction and then became 
constant. In this reaction condition, oil components did not convert 
to light ones. Therefore, the reaction route becomes from A to gas 
through bO ;, O 2, O 3, O 4c. Hydrogen source which is necessary 
to produce oil from A was gaseous hydrogen and hydrogen donat- 
ing solvent. Hydrogen consumption was determined by using 
tetralin as the hydrogen source and by determining naphthalene 
produced when tetralin released hydrogen. Hydrogen consumption 
increased along with the increase of conversion ratio. The larger 
conversion ratio, the higher increrasing rate of hydrogen consump- 
tion, and this was caused by the gas generation from oil. 2 refs., 7 
figs., 1 tab. 


9407 (ETDE/JP-mf-1749779, pp. 63-65) Study on bimolec- 
ular hydrogen transfer in coal liquefaction.: Hydrogen transfer 
from 9,10-dihydrophenanthrene. Akiho, S. (Tohoku University, 
Sendai (Japan). Chemical Research Institute of Non-Aqueous So- 
lutions); Ito, O.; lino, M. Fuel Society of Japan, Tokyo (Japan). 7 
Sep 1990. 336p. (In Japanese). In Papers published in No. 56 
Meeting of Tht Fuel Society of Japan and No. 26 Coal Science 
Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

This paper studied the bimolecular hydrogen transfer in a coal 
liquefaction. Illinois coal was used as the coal and anthracene (An) 
and 9,10-dibenzylanthracene (DBA) were used as coal model com- 
pounds. 9,10-dihydrophenanthrene (PhH 2) was used as the 
hydrogen donor. In a reaction at 350 centigrade where An is used 
as the raw material, bimolecular hydrogen transfer through PhH 
-(cyclohexadienyl type free radical) is accelerated and the initial re- 
action becomes rapid along with the increase of concentration of 
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PhH 2. The condensation and decomposition begin from 400 centi- 
grade. When DBA was used as the raw material, the conversion 
rate increased by the hydrogen transfer through PhH - along with 
the increase of PhH 2. But the hydrogenation of An skelton was 
prior to the desorption of benzylic group and toluene formation at 
about 350 centigrade. The hydrogen transfer amount from PhH 2 
was determined from the amount of formed Ph (phenanthrene) by 
using a coal as the raw material. High conversion could be ob- 
tained at 300 centigrade or less, indicating that the higher reactivity 
of PhH 2 can be explained by considering the reaction mechanism 
through PhH .. 3 refs., 3 figs., 2 tabs. 


9408 (ETDE/JP-mf—1749779, pp. 66-69) Studies on the de- 
polymerization of coal. (I).: Depolymerization of low rank coal 
by solvent extraction. Yanagi, T. (Kansai University, Osaka 
(Japan). Faculty of Engineering); Ikenaga, N.; Oda, H.; Yokokawa, 
C. Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (In 
Japanese). In Papers published in No. 56 Meeting of The Fuel So- 
ciety of Japan and No. 26 Coal Science Conference jointly held in 
1989. Order Number DE91749779. Source: OSTI;NTIS (US Sales 
Only). 

Depolymerization of low rank coal by the solvent extraction was 
studied to investigate the colloidal properties in the coal liquefac- 
tion. Taiheiyo coal was screened and dried after a floatation and 
extracted by ethylenediamine. The extraction rate was 40%. The 
extract (EE) was. further extracted by benzene and the extraction 
rate was 16%. The gel permiation chromatography (GPC) of ihe 
EE indicated two peaks in which the first and larger sharp peak in- 
dicated the molecular weight of 1,500 to 2,000 and the second and 
moderate peak indicated the molecular weight of 620. The intrinsic 
viscosity of the ethylenediamine became larger along with the in- 
crease of molecular weight. The molecular shape was determined 
by using the relation between the intrinsic viscosity and the shape 
factor. It was found that the depolymerized preduct of lower molec- 
ular weight had nearly spherical shape but that of higher molecular 
weight was greatly deviated from the spherical shape to long and 
rod-like shape. Depolymerized product from Taiheiyo coal was more 
spherical than that from Blue Creek coal. 14 refs., 3 figs., 2 tabs. 


9409 (ETDE/JP-mf—1749779, pp. 70-73) Studies on the de- 
polymerization of coal. (Il).: Depolymerization of Blue Creek 
caol caused by reductive alkylation. Fukumi, J. (Kansai Univer- 
sity, Osaka (Japan). Faculty of Engineering); Ikenaga, N.; Oda, H.; 
Yokokawa, C. Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 
336p. (in Japanese). In Papers published in No. 56 Meeting of The 
Fuel Society of Japan and No. 26 Coal Science Conference jointly 
held in 1989. Order Number DE91749779. Source: OSTI;NTIS 
(US Sales Only). 

Depolymerization of Blue Creel coal was studied by the reductive 
alkylation. THF, metallic K and naphthalene were put into a flask 
and agitated to react in N 2 stream. After 24 hours, the sample of 
coal was added to anionize the coal. After the reaction became 
stable, this solution was ethylated by etyle iodide. The production 
amount of coal anion was stable after 100 hours of the reaction 
and the introduced negative charge number was five per 100 car- 
bon atoms. The continued reaction increased the negative charge 
number to 10. Components were divided into two groups: compo- 
nents of the first group can be easily anionized, and the alkyl 
group can easily be introduced, and components of the second 
group can be anionized very slowly. That is, components which 
cannot be solubilized at the first step, are solubilized at the second 
step and the depolymerization proceeded at two steps. Ethylated 
coal was fractioned by the gel permeation chromatography, and 
the intrinsic viscosity and the average molecular weight were inves- 
tigated for each fraction. The molecular shape of depolymerized 
components produced from a high rank coal such as Blue Creek 
coal becomes a planar comb type independent of the molecular 
weight and approaches to a flat plate in case of the molecular 
weight of 15,000 or more. 5 refs., 3 figs., 2 tabs. 


9410 (ETDE/JP-mf—1749779, pp. 74-77) Studies on the cat- 
alysts for coal liquefaction. (VIill).: Specific behaviours of 
various catalysts in the hydrogenolysis of a solvent-refined 
lignite (effect of reaction time). Ikenaga, N. (Kansai University, 
Osaka (Japan). Faculty of Engineering); Oda, H.; Yokokawa, C. 





Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (in Japan- 
ese). In Papers published in No. 56 Meeting of The Fuel Society of 
Japan and No. 26 Coal Science Conference jointly held in 1989. 
Order Number DE91749779. Source: OSTI;NTIS (US Sales Only). 

The action of several catalysts for the hydrogenation of SRL 
(solvent-refined lignite) was compared. The experiment was made 
with an autoclave, solvent of tetralin and hydrogen pressure of 
10MPa. Asphaltene and insolubles decrease and saturates, aro- 
matics and resins increase along with the elongation of reaction 
time and further when heating is elongated after the equilibrium, 
other reactions such as dehydrogenation, pyrolysis or condensation 
seem to take place. When the adkins catalyst of Cu oxide-Cr oxide 
is used, the hydrogenation of aromatic rings and the dehydrogena- 
tion from hydrogenated aromatic rings occur rather than bridge 
cutting after 18 hours. The activity of catalyst composed of Fe 2 O 
3 plus S is comparatively lower and any side reactions are difficult 
to occur, but the hydrogenation of aromatic rings or the dehydro- 
genation from aromatic rings seem to occur. MoS 3-TiO 2 is the 
strongest catalyst and side reactions such as hydrogenation to aro- 
matic rings, bridge cutting, dehydrogenation and condensation can 
easily occur. The catalyst of MoO 3-Al 2 O 3 can result the hydro- 
genation of aromatic ring and bridge cutting, but can hardly occur 
side reactions such as dehydrogenation and condensation. The 
stronger catalyst for hydrogenolysis is, the intenser side reactions 
after the reaction equilibrium are. 4 refs., 2 figs., 1 tab. 


9411 (ETDE/JP-mf-1749779, pp. 78-80) Hydrogenolysis 
reaction of deashed coal with tetralin. Okajima, T. (Nihon Uni- 
versity, Tokyo (Japan). College of Science and Technology); 
Mashimo, K.; Wainai, T. Fuel Society of Japan, Tokyo (Japan). 7 
Sep 1990. 336p. (in Japanese). In Papers published in No. 56 
Meetig of The Fuel Society of Japan and No. 26 Coal Science 
Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

The effect of ash in coal on liquefaction is reported to be affected 
by the coal rank and the ash composition. This paper researched 
the effect of mineral matters in Alabama coal on the liquefaction by 
relating to ash composition and properties of deashed coal. Main 
effects of deashed coal on liquefaction are the catalytic action of 
mineral matters, increase of apparent surface area of organic ma- 
terials in coal and release of aggregated polymers in coal. The 
reaction conversion and yields of liquefied products were found to 
be larger by the existence of mineral matters. This fact suggests 
that the catalytic action of mineral matters has larger effect than 
that of increase of apparent surface area of organic matters in coal 
and that of improved thermal fusibility. Iron sulfide existing consid- 
erably in the Alabama coal shows the catalytic action for the 
hydrogenolysis, so that it may contribute to raise the reaction con- 
version and yields of liquefied products. 3 refs., 4 figs. 


9412 (ETDE/JP-mf-1749779, pp. 81-84) Thermolysis of 
coal model compunds related to formation of long-chain alka- 
nes. Futamura, S. (The University of Tokyo, Tokyo (Japan). Faculty 
of Engineering); Kamiya, Y.; Stray, G.; Jackson, W. Fuel Society of 
Japan, Tokyo (Japan). 7 Sep 1990. 336p. (in Japanese). In Papers 
published in No. 56 Meeting of The Fuel Society of Japan and No. 
26 Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

The origin and the formation mechanism of alkanes formed with 
the coal liquefaction are actively discussed recently from the inter- 
est on structural chemistry of coal. Strays et al have reported that 
the distribution of produced alkanes is different when conventional 
coal liquefaction solvent and CO-H 2 O system were applied to the 
liquefaction of lignite. This research pyrolyzed various esters and 
ketones which are thought as the origin of alkanes under the con- 
dition of lignite liquefaction to study the effect of reacting conditions 
on the reactivity of each model compound. The effect of solvent 
and gas phase on the pyrolysis of ester is small at the reacting 
temperature of 325 centigrade. At the pyrolysis of benzoates, alka- 
nes and alkenes originated from alkoxyl group were obtained even 
if those showed low yields. In water-solvent, yield of hydrocarbon 
decreases and hydrolysis of esters occurrs as the main reaction. 
Alkanes cannot be obtained from aliphatic esters, phenyl esters 
and phenyl alkylketones. 5 refs., 1 tab. 
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9413 (ETDE/JP-mf—1749779, pp. 85-88) Catalytic activities 
of iron sulfate and sulfide for liquefaction of Yallourn coal. 
Yokoyama, S. (Government industrial Development Lab., Hokkaido, 
Sapporo (Japan)); Yamamoto, M.; Maekawa, Y.; Kotanigawa, T. 
Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (in Japan- 
ese). In Papers published in No. 56 Meeting of The Fuel Society of 
Japan and No. 26 Coal Science conference jointly held in 1989. 
Order Number DE91749779. Source: OSTI;NTIS (US Sales Only). 

Catalytic activities were studied of sulfate and sulfide for the liq- 
uefaction of Yallourn coal. Yallourn coal, crushed to 100 mesh 
powder, was used as sample, while FeS 2, ammonium sulfate (AS 
catalyst) and Fe 2 O 3(SO 4)*~(K catalyst) were done as catalyst, 
and tetralin was done as solvent. Experiment was made by heating 
by an autoclave to 450 centigrade and air-cooling with enforce- 
ment. The AS catalyst was negatively catalytic in behavior and did 
not attain to 50% in reaction ratio. If iron sulfate even of sulfate 
catalyst was fixed to iron oxide like Fe 2 O 3(SO 4)*-, its catalytic 
activity gave a reaction result, not only equal but also superior, de- 
pending upon the reacting condition, to that of FeS 2, which is 
sulfide catalyst. While regardless of solvent system or non-solvent 
system, FeS 2, which is sulfide catalyst, gave a stable catalytic ac- 
tivity. The compound use of FeS 2 catalyst and K catalyst under 
the condition of present experiment was known to give a stable re- 
action result against each of all kinds of coal, though different in 
carbonization degree. 3 refs., 4 tabs. 


9414 (ETDE/JP-mf—1749779, pp. 89-92) Effect of coal liq- 
uefaction catalysts on hydrogen transfer reaction between 
hydrogen donors and anthracene. Obara, T. (Hakodate National 
College of Technology, Hokkaido (Japan)); Yamada, M.; Yokono, 
T.; Sanada, Y. Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 
336p. (In Japanese). In Papers published in No. 56 Meeting of The 
Fuel Society of Japan and No. 26 Coal Science Conference jointly 
held in 1989. Order Number DES91749779. Source: OSTI;NTIS 
(US Sales Only). 

It is reported that hydrogen, transferable in coal and heavy weight 
oil, calling for anthracene as trapping agent, is a parameter, able to 
explain many phenomena in the liquefaction and carbonization. By 
using that method, the present report studied model compound of 
liquefaction solvent in evaluation of hydrogen donation ability and 
influence of catalyst on it. If reaction of tetralin and anthracene was 
made without catalyst, little 9, 10-dihydroanthracene (DHA) was 
produced, however its produced quantity was remarkably increased 
under presence of CoMo/Al 2 O 3 catalyst. Because, as a result of 
blank test, DHA was absolutely not confirmed to be produced, the 
CoMo/Al 2 O 3 catalyst can be said to promote the hydrogen trans- 
fer from tetralin to anthracene. The presence of CoMo/Al 2 O 3 
catalyst hydrogenated anthracene even in ambient hydrogen at the 
ordinary pressure, to which the addition of tetralin further height- 
ened the conversion ratio. 4 refs., 1 fig., 2 tabs. 


9415 (ETDE/JP-mf—1749779, pp. 93-96) Hydrocracking of 
coal-derived liquids and related compounds over zeolite cata- 
lysts. Shimada, H. (National Chemical Laboratory for Industry, 
Tsukuba (Japan)); Castellanos, E.; Sato, T.; Yoshimura, Y.; Mat- 
subayashi, N.; Nishijima, A.; Noguchi, K.; Yoshitomi, S. Fuel 
Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). 
In Papers published in No. 56 Meeting of The Fuel Society of 
Japan and No. 26 Coal Science Conference jointly held in 1989. 
Order Number DE91749779. Source: OSTI;NTIS (US Sales Only). 

By the present report, the function of zeolite supported 
bifunctional catalyst in the liquefied oil reaction was studied in hy- 
drocracking of methyl naphthalene in medium weight residue of 
liquefied oil. While several kinds of nitride, poisoning the catalytic 
activity site, were reported in influence on the activity of bifunc- 
tional catalyst. As a result of study, important knowledge was 
obtained, pertaining to the influence of both the structure of raw 
hydrocarbon material and nitric concentration in raw oil material on 
both the hydrogenating and hydrocracking activities of zeolite 
supported bifunctional catalyst. That is to say that, when model hy- 
drocarbon is added with nitride, the lowering in both hydrogenating 
and hydrocracking activities is maximized, in case of adding the 
equivalent quantity of indole which is neutral nitride. That is judged 
to be attributable to strong indolin base, produced by hydrogenat- 
ing the indole, and which indolin has strongly adhered to the 
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hydrocracking site on catalyst. In order for the hydrocracking to fur- 
ther progress, problem is about the heightening in ring-opening 
and cracking activity of the naphthalene. 4 refs. 


9416 (ETDE/JP-mf-1749779, pp. 97-100) Hydrogen trans- 
fer to aromatics by iron catalyst. Kotanigawa, T. (Government 
Industrial Development Lab., Hokkaido, Sapporo (Japan)); 
Yokoyama, S.; Yamamoto, M.; Maekawa, Y. Fuel Society of Japan, 
Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). In Papers pub- 
lished in No. 56 Meeting of The Fuel Society of Japan and No. 26 
Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

In order to know the hydrogen transfer mechanism of aromatic 
compound, a method was designed to destroy, at the time of fin- 
ishing the prior treatment of catalyst, a glassy ampoule, in which 
material has been taken to react. That method was used for the 
study of hydrogen transfer mechanism between tetralin and naph- 
thalene. Experiment was to introduce ethylene/helium gas at the 
time of finishing the prior treatment of catalyst and investigate FeS 
2 in hydrogenation characteristics. The ampoule method is consid- 
erably low in hydrogenation ratio. However also due to little 
production of high boiling point compound, increasing ratio in quan- 
tity of tetralin was higher than that by the conventional method. 
That is judged to be attributable to the hydrogenation activity, effec- 
tive even under co-existence of catalytic FeS , species with solvent, 
in the ampoule method. As a foregoing result, it was known that, 
regardless of whether or not the solvent is donative, the catalyst, 
effective on the coal liquefaction, gives sufficient hydrogenation ac- 
tivity under co-existence with solvent. Therefore in case of using 
iron sulfide catalyst, its use upon being partially desulfurized can 
be suggested to be one of the methods. 1 ref., 2 figs., 3 tabs. 


9417 (ETDE/JP-mf-1749779, pp. 101-104) Effect of cata- 
lyst concentration on coal conversion. Oshima, S. (National 
Chemical Laboratory for Industry, Tsukuba (Japan)); Kuriki, Y.; Yu- 
mura, M.; Omori, T.; Kawamura, M. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (in Japanese). In Papers published in 
No. 56 Meeting of the Fuel Society of Japan and No. 26 Coal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

The vibration type micro-autoclave experiments were carried out 
on effects of catalyst concentration on coal liquefaction under two 
different gas-liquid masstransfer coefficient conditions using hydro- 
generated anthracene oil and anthracene oil as different types of 
hydrogen donar solvents. According to the estimation values of cat- 
alyst concentration distribution in liquefaction apparatus, the 
smaller the catalyst particle diameter (dp) is, the evener the cata- 
lyst concentration distribution becomes. It is found that at dp<30 yw 
m the outside surface area of catalyst to the unit volume of slurry 
enlarges. As a result of liquefaction conducted under the two differ- 
ent gas-liquid masstransfer coefficient conditions, it is found that 
reactivity increases with the increase of catalyst concentration un- 
der the good agitation condition when the catalyst concentration is 
low, while reactivity becomes low in the high-temperature field. The 
above results indicate that yield of coal-derived liquid can be im- 
proved by utilizing small particle diameter catalyst, preventing 
segmentation of catalyst and improving gas-liquid contact methods. 
6 refs., 4 figs., 1 tab. 


9418 (ETDE/JP-mf-1749779, pp. 105-108) Coal liquefac- 
tion using bottom recycie.: Effect of hydrogenation catalyst at 
first stage. Miki, K. (National Research Institute for Pollution and 
Resources, Tsukuba (Japan)); Yamamoto, Y.; Kamo, T.; Inaba, A.; 
Sato, Y. Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. 
(In Japanese). In Papers published in No. 56 Meeting of the Fuel 
Society of Japan and No. 26 Coal Science Conference jointly held 
in 1989. Order Number DE91749779. Source: OSTI;NTIS (US 
Sales Only). 

As a basic experiment to heighten the liquefied oil yield, the 
present study aimed at elucidating the liquefaction reactivity, coal 
conversion ratio, lifuefied oil yield and product property through a 
two-stage liquefaction, added with not only hydrocracking catalyst 
but also hydrogenating catalyst in the primary liquefaction, under 
the supposition of re-circulating all primary liquefaction product, in- 
cluding heavy weight content. Hydrogenating catalyst together with 
red mud being used as primary liquefaction catalyst, was made a 
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two-stage liquefaction experiment of Pacific coal, using all content 
including distillation residue as circulation solvent. With repetition of 
circulation, it was known that the coal conversion ratio and hydro- 
gen consumption ratio became constant, that insoluble hexane in 
the circulation solvent was restricted also in heightening in concen- 
tration and that, at the latter stage of circulation, approx. 60% of 
coal was converted to residual oil and soluble hexane, not distilled 
in the primary liquefaction. While in the residual oil of solvent, 
phenanthrene, pyrene and other polycyclic aromatic compounds 
gradually increased in quantity. However, n-paraffin concentration 
decreased in heightening ratio. 3 refs., 6 figs. 


9419 (ETDE/JP-mf—1749779, pp. 109-112) Hydrogenation 
of coal using “Chromium oxide catalysts”. Suzuki, Y. (Nihon 
University, Tokyo (Japan). College of Industrial Technology); Fu- 
rukawa, S. Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 
336p. (In Japanese). In Papers published in No. 56 Meeting of The 
Fuel Society of Japan and No. 26 Coal Science Conference jointly 
held in 1989. Order Number DE91749779. Source: OSTI;NTIS 
(US Sales Only). 

The hydrocracking of anhydrous chromic acid (CrO 3) treatment 
coal is reported to considerably promote the liquefaction. Then 
through reaction of 2-naphthol with CrO 5, was adjusted chromic 
oxide catalyst. In case that Yubari coal was. added with that cata- 
lyst, was studied the hydrocracking. While constituent elements are 
mainly chrome, oxygen and carbon, of which change in content 
was found to influence the catalytic activity. Then by use of 
different kinds of phenol, catalysts, adjusted to be different in con- 
stituent ratio of elements, were studied in influence on the activity. 
It is judged that, though the liquefaction with addition of chromic 
oxide catalyst is promoted with increase in catalytic quantity, the 
catalytic probability to contact basic reaction matter lowers with de- 
crease, following the change with time, in quantity of coal which is 
the basic reaction matter, which lowering gradually lowers the re- 
activity. For the hydrocracking activity of catalysts, changed in 
constituent ratio of elements, the carbonic existence was also 
known to be very important. 2 refs., 5 figs. 


9420 (ETDE/JP-mf-1749779, pp. 113-116) Studies on 
brown coal liquefaction. (4). Kaneko, S. (Asia Oil Co. Ltd., Tokyo 
(Japan)); Kageyama, Y.; Kawai, S. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (In Japanese). In Papers published in 
No. 56 Meeting of The Fuel Society of Japan and No. 26 coal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

To know the reacting condition in the pre-heater in the brown 
coal liquefaction pilot plant in Australia, ferrous catalyst was stud- 
ied in sulfurating condition and liquefying activity by liquefying 
brown coal, under condition of quickly heightening the temperature, 
by use of an autoclave, provided with an infrared image furnace. 
As a result, the speed of heightening in temperature was known to 
be considerably influential on both the sulfuration and liquefaction 
activities of ferrous catalyst. The heightening in reaction tempera- 
ture under condition of quickly heightening the temperature lowers 
the THFI (insoluble tetrahydrofuran) yield, but the increasing in 
added quantity of sulfur does even not change the THFI yield. With 
heightening in reaction temperature, the THFI heightens in S/Fe 
but is approx. 0.13 even at 450 centigrade in temperature with little 
progress in sulfuration. While the sulfuric conversion ratio is ap- 
prox. 50%, heightened even to 450 centigrade in temperature, 
which means half added quantity of sulfur remains without reacting. 
Its cause is judged to be THF! yield, not different without progress 
in sulfuration even if the added quantity of sulfur increases, be- 
cause the time of heightening from 200 to 450 centigrade in 
temperature is approx. 90sec and short, with the speed of that 
heightening, 150 centigrade/min and high. 2 refs., 5 figs. 


9421 (ETDE/JP-mf-1749779, pp. 117-120) Studies on coal 
liquefaction. (62).: Pyrolysis and hydrocracking of hydro- 
genated dinaphthyimethanes. Wei, Y. (The Univ. of Tokyo, Tokyo 
(Japan). Faculty of Engineering); Ogata, E.; Kamiya, Y. Fuel Soci- 
ety of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). In 
Papers published in No. 56 Meeting of The Fuel Society of Japan 
and No. 26 Coal Science Conference jointly held in 1989. Order 
Number DE91749779. Source: OSTI;NTIS (US Sales Only). 





The previous report studied the catalysis of ferrous system and 
NiMo system to influence the hydrocracking of 1, 1 
dinaphthylmethane (DNM), and elucidated that, at comparatively 
low 300 centigrade in temperature, the cracking to naphthalene 
and 1-methinaphthane progresses with priority under presence of 
iron sulfide, and that, under presence of sulfided NiMo system cat- 
alyst, the main reaction is a nuclear hydrogenation of DNM. Then 
by the present report, result was reported of thermal cracking of 
nuclear hydrogenated DNM derivative (H-DNM .) and hydrocrack- 
ing by FeS » catalyst. As a result of studying the reactivity of 
dinaphthylmethane, partially hydrogenated as coal related com- 
pound, ditetralyimethane and DNM gave the strongest reactivity in 
the thermal cracking and hydrogenation, respectively. 3 refs., 4 
figs., 3 tabs. 


9422 (ETDE/JP-mf-1749779, pp. 121-124) Studies of coal 
liquefaction. (63).: Catalysis of sulfided iron and molybdenum. 
Ogata, E. (The University of Tokyo, Tokyo (Japan). Faculty of Engi- 
neering); Suzuki, T.; Kawamura, K.; Kamiya, Y. Fuel Society of 
Japan, Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). In Papers 
published in No. 56 Meeting of The Fuel Society of Japan and No. 
26 Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

In the previous report, reactivity and selectivity were studied 
against the hydrogenation of two to four-ring aromatic compound 
by both the sulfided Fe system and sulfided Ni-Mo system cata- 
lysts, and compound which is a naphthalene ring, combined with 1 
or 2 methyl groups. While in the present report, were studied aro- 
matic ring hydrogenation of naphthalene as model compound of 
coal by both F-S system and Ni-Mo-S system catalysts, and 
influence of metallic element, contained as ash in coal, on the hy- 
drogenation. The hydrogenation of naphthalene ring by Fe-S 
system catalyst is promoted by the linkage of methyl group but re- 
stricted by Ni-Mo-S system catalyst. With Fe-S system or Ni-Mo-S 
system catalyst, the hydrogenation of naphthalene ring becomes 
slow by the linkage of isopropyl group. In both F-S system and Ni- 
Mo-S system catalysts, exists little proton acid. Alkali metal, 
influential on the activity of Fe-S system catalyst, is large in poi- 
soning effect. 5 refs., 1 tab., 3 tabs. 


9423 (ETDE/JP-mf-—1749779, pp. 125-128) Hydrodeoxy- 
genation of dibenzofuran on catalyst for secondary 
hydrogenation of coal-derived liquid. Yamadaya, S. (National 
Chemical Laboratory for Industry, Tsukuba (Japan)); Oba, M.; Miki, 
Y.; Sugimoto, Y. Fuel Society of Japan, Tokyo (Japan). 7 Sep 
1990. 336p. (in Japanese). In Papers published in No. 56 Meeting 
of The Fuel Society of Japan and No. 26 Coal Science Conference 
jointly held in 1989. Order Number DE91749779. Source: 
OSTI;NTIS (US Sales Only). 

This paper studied the effect of adding and removing N com- 
pounds, S compounds and aromatic hydrocarbons on the change 
on standing of activity and selectivity of hydrodeoxygenation of 
dibenzofuran (DBF). The raw oil was produced by dissolving DBF 
in dekarin solvent and the catalyst of Mo/Al 2 O 3 was used in this 
experiment. When a very small amount of dimethyidisulfide 
(DMDS) was added to the raw oil, it was found that the conversion 
rate of DBF did not change but the producing rate of cyclohexyl- 
benzene decreased to about 3. When indole of 1% was added to 
the raw oil, the conversion rate to DBF remarkably decreased and 
the producing rate of cyclohexane decreased. The reactions by 
adding 1% olefin and by removing olefin were also made. It was 
found that the conversion rate of DBF decreased continuously and 
even if orefin was removed, the recovery was late. It was found im- 
portant from above results to maintain the concentration of sulfur 
on the surface of catalyst at a suitable level. 8 figs., 1 tab. 


9424 (ETDE/JP-mf-1749779, pp. 129-132) Catalytic crack- 
ing of coal derived middle and heavy distillate. Sato, Y. 
(National Research Institute for Pollution and Resources, Tsukuba 
(Japan)); Yamamoto, Y.; Kamo, T.; Inaba, A.; Miki, K. Fuel Society 
of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). In Pa- 
pers published in No. 56 Meeting of The Fuel Society of Japan and 
No. 26 Coal Science Conference jointly held in 1989. Order Num- 
ber DE91749779. Source: OSTI;NTIS (US Sales Only). 
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A catalytic reaction was carried out by using samples of different 
severity of hydrotreating which were prepared by hydrogenation of 
coal derived oil under the existence of the catalyst of Ni-Mo/Al 2 O 
3 and the effect of the severity of prehydrotreating on yield of 
naphtha fraction and coke amount by catalytic cracking was com- 
pared with that of the heavy distillate. The catalytic cracking of 
model compounds such as aromatic hydrocarbons, aromatic hetro 
compounds and these hydrides which were contained in the coal 
derived oil was tried and the relation between the chemical struc- 
ture and cracking behavior was considered. Coke formation 
decreased and especially the formation of C 2 and C 3 hydrocar- 
bon gases increased with the severity of hydrotreating. The 
conversion to lighter distillate was accelerated when the coal de- 
rived oil was prehydrotreated before the catalytic cracking and it 
was estimated that the coexsistance of hydrogenated compounds 
having naphthene ring in the same reaction system became the 
important factor. 1 ref., 3 figs., 3 tabs. 


9425 (ETDE/JP-mf-1749779, pp. 133-136) Effect of pre- 
treatments on the two-stage hydrotreatment of coal liquid 
vacuum residue. Mochida, |. (Kyushu University, Fukuoka (Japan). 
Institute of Advanced Material Study); Zhao, X.; Sakanishi, K. Fuel 
Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (in Japanese). 
In Papers published in No. 56 Meeting of The Fuel Society of 
Japan and No. 26 Coal Science Conference jointly held in 1989. 
Order Number DE91749779. Source: OSTI;NTIS (US Sales Only). 

This paper studied the effect of pretreatments such as solvent 
extraction, acid treatment, and adsorbent column on the two-stage 
hydrotreatment of coal: liquid manufactured from Morewell brown 
coal, and materials causing the deactivation of catalyst were clari- 
fied and then the effective removing method was considered. It 
was found desirable that any coal liquid vacuum residue containing 
much preasphaltene and inorganic compounds which can suddenly 
deactivate the catalyst was previously deashed and removed for 
preasphaltene and then hydrotreated secondarily. Since the influ- 
ence of inorganic matters contained in acid treated compounds 
cannot be neglected, it is required to develop any ash resistant 
catalyst such as titania supported Ni-Mo catalyst. On the other 
hand, tetrahydrofuran soluble (THFS) contains preasphaltene 
although the ash content was very few, so that the strongly ab- 
sorbing polar compounds can deposit as coke. Therefore, it is 
most important to remove the strong basic nitrogen compounds in 
the pretreatment to THFS in order to suppress the initial catalyst 
deactivation. 3 refs., 1 fig., 2 tabs. 


9426 (ETDE/JP-mf—-1749779, pp. 137-140) Studies on the 
hydroprocessing of deashed oil. (7).: Effect of the ash con- 
centration on the catalyst deactivation. Kaneko, T. (Mitsubishi 
Kasei Co., Tokyo (Japan). Research Center); Yamauchi, Y.; 
Kageyama, Y.; Kimura, T.; Kawai, S. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (In Japanese). In Papers published in 
No. 56 Meeting of The Fuel Society of Japan and No. 26 Coal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

Nippon Brown Coal Liquefaction Ltd. is developing the two stage 
BCL process for an Australian brown coal. A fixed bed reactor was 
used for the secondary hydrogenation process of this process and 
the performance of Ca-Ni-Mo/Al 2 O 3 catalyst developed from the 
secondary hydrogenation have been reported. This paper aimed to 
investigate the deactivation of the catalyst in this process and ex- 
periments were carried out with various ash concentrations in raw 
oil to study the effect of ash concentration on the catalyst deactiva- 
tion through the change on standing from the analysis of spent 
cataltsts. For the effect of ash concentration in raw oil on the deac- 
tivation of the catalyst (Ca-Ni-Mo/Al 2 O 3) used for the secondary 
hydrogenation in the brown coal liquefaction, the concentration of 
alkali metals (Na and K) of ash composition was especially impor- 
tant because the concentration of alkali metals was thought to be 
the large cause of catalyst deactivation on standing. In addition, it 
was verified that the selectivities of products remained practically 
constant. 6 refs., 6 figs., 1 tab. 


9427 (ETDE/JP-mf-1749779, pp. 141-144) Preparation of 
hydroprocessing catalyst using organic complexes. Miyazawa, 
A. (Shibaura Institute of Technology, Tokyo (Japan)); Tsutsui, J.; 
Yoshitomi, S.; Sato, T.; Yoshimura, Y.; Shimada, H.; Matsubayashi, 
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N.; Nishijima, A. Fuel Society of Japan, Tokyo (Japan). 7 Sep 
1990. 336p. (in Japanese). In Papers published in No. 56 Meeting 
of The Fuel Society of Japan and No. 26 Coal Science Conference 
jointly held in 1989. Order Number DE91749779. Source: 
OSTI;NTIS (US Sales Only). 

Phthalocyanine complexes which are thermally stable and have 
a planar structure were used as the starting materials of active 
metal species for hydroprocessing catalysts in this research. It can 
be expected that active metal species are fixed on the support sur- 
face by any phthalocyanine complex to prevent Ni or Co being 
active metal species from the sulfurization. If any active metal 
species can be fixed on the catalyst surface, higher activity may be 
able to get with smaller support amount. It was found from the 
experimental results that the hydrogenating activity increased re- 
markably when a metal phthalocyanine was used as the starting 
material for the second active metal species. The following are 
thought as the causes: If the metal phthalocyanine is used, the 
metal species having previously been incorporated into the support 
can be fixed on the catalyst surface. It was found that the phthalo- 
cyanine structure was held on the catalyst in case of the Ni-Mo/Al 
2 O 3 and the central metal species remained nearly metallic after 
the sulfurization. 1 ref., 3 figs., 1 tab. 


9428 (ETDE/JP-mf-1749779, pp. 145-148) Deactivation and 
regeneration of molybdate catalyst via oxidation. Yoshimura, Y. 
(National Chemical Laboratory for Industry, Tsukuba (Japan)); Sato, 
T.; Shimada, H.; Matsubayashi, N.; Nishijima, A.; Yoshitomi, S. Fuel 
Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (in Japanese). 
In Papers published in No. 56 Meeting of The Fuel Society of 
Japan and No. 26 Coal Science Conference jointly held in 1989. 
Order Number DE91749779. Source: OSTI;NTIS (US Sales Only). 

The structure changes of supported metals in a molybdate cata- 
lyst were examined during hydrotreatment of coal-derived liquids, 
and the deactivating influence of oxygen and oxygen-containing 
compounds on catalytic activities was also examined. During the 
hydrotreatment, in particular, under low pH 2 S/pH 2 and high pO 2 
conditions, certain amounts of MoS » and Ni 3 S 2 were converted 
into oxidic and sulfate forms, and the sulfate formation was signifi- 
cant in promoting metals such as Ni. The Ni-S-O phase diagram 
showed that sulfates formed were more stable under high pO 2 
conditions, and a S content required to keep activated-metal sul- 
fides was dependent on an O content in coal-derived liquids. As 
the effects of several additional oxygen compounds on the hy- 
drotreatment of coal-derived liquids were examined, deactivation of 
the catalyst was affected by not only the oxygen compounds but 
dissolved oxygen in the liquids. 4 refs., 5 figs. 


9429 (ETDE/JP-mf—1749779, pp. 153-156) Solubilization of 
coal using cadmium and butyl iodide. Yoneyama, Y. (Toyama 
University, Toyama (Japan). Faculty of Engineering); Nakayama, 
H.; Nishi, H.; Kato, T. Fuel Society of Japan, Tokyo (Japan). 7 Sep 
1990. 336p. (In Japanese). In Papes published in No. 56 Meeting 
of The Fuel Society of Japan and No. 26 Coal Science Conference 
jointly held in 1989. Order Number DE91749779. Source: 
OSTI;NTIS (US Sales Only). 

The solubilization of coal was tested by using Cd and butyl 
iodide substituted for Zn and butyl iodide, and the chemical mecha- 
nism of conversion and the solubilization efficiency of products into 
benzene were examined. Six kinds of coals and coal-model 
compounds were converted as specimens in nitrogen gas under at- 
mospheric pressure at 130 ° C. The efficiency ranged from 40% to 
50% for every coal (56% in maximum), and it was obtained even 
at a small Cd/coal ratio or independently of a reaction time length, 
however, it was, on average, only one-half of that in the Zn sys- 
tem. The coal-model compound study indicated that such high 
efficiency was due to butyl-substitution and butyl-addition reactions 
of coal components, and cleavage of the linkage of alkyl ethers in 
coal. On the other hand, the efficiency was lower than that in the 
Zn system because of few cleavage as compared with the Zn sys- 
tem. 3 refs., 1 fig., 3 tabs. 


9430 (ETDE/JP-mf—1749779, pp. 157-160) Solubilization of 
coal with zinc-alkyl halide system.: Solubization mechanism. 
Yoneyama, Y. (Toyama, University, Toyama (Japan). Faculty of En- 
gineering); Kaketaka, T.; Yoshimoto, S.; Kato, T. Fuel Society of 
Japan, Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). In Papers 
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published in No. 56 Meeting of The Fuel Society of Japan and No. 
26 Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

In order to clarify the solubilization mechanism of coal with Zn 
and butyl iodide, the structure, composition and change of molecu- 
lar weights of treated products were examined, using together 
solubilization tests of several coal-model compounds. Kairan coal 
was butylated as a specimen in nitrogen gas under atmospheric 
pressure at 140 ° C. The specimen was converted to benzene- 
soluble products by 78%, and n-hexane-insoluble products, 
included in benzene-soluble products by 37%, were easily con- 
verted to n-hexane-soluble products by 97% by retreatment with Zn 
and butyl iodide. The solubilization mechanism of n-hexane- 
insoluble products was examined by adding experiments with 
coal-model compounds. As a result, the solubilization was due to 
partial cleavage of C-C bonds and rebonding of cleaved products, 
together with formation of alkyl-substitution and addition products 
and dehydrogenated products, and cleavage of C-O and C-S 
bonds. 4 refs., 3 figs., 4 tabs. 


9431 (ETDE/JP-mf-—1749779, pp. 161-164) Behavior of 
alkylated coal by hydrogenation. Yoshida, E. (Toyama University, 
Toyama (Japan). Faculty of Engineering); Kita, O.; Okuyama, M.; 
Ando, S.; Yoneyama, Y.; Kato, T. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (In Japanese). In Papers published in 
No. 56 Meeting of The Fuel Society of Japan and No. 26 Coal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

The benzene-soluble butylated product of coal with high molecu- 
lar weight components was hydrogenated under various conditions, 
to examine the effects of temperature, time and pressure. Yubari 
coal was butylated as a specimen in nitrogen gas under 
atmospheric pressure at 160 ° C. The butylated product was hy- 
drogenated at 300, 350 or 400 ° C and 0,50 or 100kg/cm 2 in 
initial hydrogen pressure for 0 or 120min, and yields of hexane- 
soluble, benzene-soluble and hexane-insoluble products were 
obtained. As a result, yields of asphaltenes were hardly affected by 
those conditions, while structural parameters of them were affected 
by temperature and pressure. In addition, elimination of introduced 
butyl groups was observed in some degree during the hydrogena- 
tion. Since hydrogenated products from butylated ones of coal had 
more side chain carbon than those from raw Yubari coal, it was 
suggested that required products could be obtained under proper 
conditions. 1 ref., 1 fig., 4 tabs. 


9432 (ETDE/JP-mf—1749779, pp. 165-168) Improved meth- 
ods of reductive alkylation.: Application to residues of 
solvent-extracted Yubari coal. Miyake, M. (Osaka University, Os- 
aka (Japan). Faculty of Engineering); Tamada, K.; Nomura, M. Fuel 
Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). 
In Papers published in No. 56 Meeting of The fuel Society of 
Japan and No. 26 Coal Science Conference jointly held in 1989. 
Order Number DE91749779. Source: OSTI;NTIS (US Sales Only). 

The improved reductive alkylation method of coal with anioniza- 
tion by molten potassium metal in refluxing THF (RF) or by molten 
potassium under ultrasonic irradiation (US) was applied to various 
solvent-extracted residues of Yubari coal. The influence of coal 
components on the method was examined as well as the favorable 
effect of ultrasonic irradiation. Before alkylation, Yubari coal was 
pretreated for one week by a Soxhlet ' s extractor with some sol- 
vents such as n-heptane, chloroform and benzene. As a result, in 
the case of raw Yubari coal, the US method was superior to the 
RF method, however, in solvent-extracted residues, the significant 
difference in reactivity between the methods was observed de- 
pending on the kind of extraction solvents. Such favorable effects 
of ultrasonic irradiation were suggested as activation of potassium, 
cleavage of secondary bonds between polymeric components of 
coal, and physical crushing of coal particles. 7 refs., 1 fig., 2 tabs. 


9433 (ETDE/JP-mf-1749779, pp. 181-184) Effect of coal 
macerals on CO, gasification. Ninomiya, Y. (Tokyo University of 
Agriculture and Technology, Tokyo (Japan)); Nishijima, T.; 
Iwamoto, H.; Hirato, M. Fuel Society of Japan, Tokyo (Japan). 7 
Sep 1990. 336p. (in Japanese). In Papers published in No. 56 
Meeting of The fuel Society of Japan and No. 26 coal Science 





Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

The effect of coal macerals on CO 2 gasification was precisely 
examined for three main maceral groups of vitrinite, exinite and in- 
ertinite. Blair Athol and Wandoan coals were used as specimens, 
and each maceral concentrate was separated from the specimens 
by hand picking and sink-float with dense liquids after deashing, to 
examine its reactivity in CO 2 gasification. The specific weight 
range of every maceral concentrate was considerably different de- 
pendently on kinds of coals. The reactivity of coals was strongly 
affected by a maceral composition and structure, and the reactivity 
was different among not only macerals but the same macerals of 
different coals. As the model reaction rate calculated from the com- 
position ratio and reaction rate of each maceral was compared with 
those of raw coals, the reaction rate in CO » gasification could be 
represented by the sum of that of each maceral, and its behavior 
in the final stage of reaction could be well explained by that of a 
poor-reactive maceral. 8 figs., 3 tabs. 


9434 (ETDE/JP-mf—1749779, pp. 185-188) Deactivation and 
regeneration of Fe-group catalyst in coal gasification. Haga, T. 
(Tohoku University, Sendai (Japan). Chemical Research Institute of 
Non-Aqueous Solutions); Nishiyama, Y. Fuel Society of Japan, 
Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). In Papers pub- 
lished in No. 56 Meeting of The Fuel Society of Japan and No. 26 
Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

The complex behavior of the activity of a high-active Ni-system 
catalyst for coal gasification was examined, and the activation 
method of the catalyst was considered. Ni catalyst specimens sup- 
ported on such carbonaceous supports as active carbon, pitch 
coke and Loy Yang coal were prepared for coal gasification experi- 
ments with various gasifying agents. As the activity behavior of 
catalyst specimens was precisely examined while elevating reac- 
tion temperature stepwise, both shift reaction and methanation 
were stable at 400 and 500 ° C, however, the activity decreased 
remarkably at 500-600 ° C, while increased gradually at a certain 
constant temperature over 700 ° C. Since the catalytic activity was 
mainly dominated by catalyst dispersion and Ni-carbon interaction, 
it could be controlled or enhanced by the surface premodification 
of carbon supports, addition of some promoters as Mg salt, pre- 
heating of the catalyst in methane, and regeneration of the catalyst 
by steam treatment. 9 figs. 


9435 (ETDE/JP-mf—1749779, pp. 189-191) Adsorption abil- 
ity and gasification reactivity of alkaline hydroxide treated 
coals. Yamada, T. (Kitami Institute of Technology, Hokkaido 
(Japan)); Suzuki, T.; Honma, T. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (In Japanese). In Papers published in 
No. 56 Meeting of The Fuel Society of Japan and No. 26 Coal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

Some modified properties, adsorption ability and gasification re- 
activity of acid and alkaline hydroxide treated-coals were examined, 
and the applicability of the treated coals to adsorbents or process 
raw coals for gasification was considered. Four kinds of coals with 
different coal ranks and ash contents were heat treated with alka- 
line hydroxide (NaOH) in the temperature range of 673-1,273K after 
acid (HF-HCl) washing. As a result, in coal char heat treated only 
with NaOH, its specific surface area, methylene blue adsorbability 
and gasification reactivity slightly increased. However, in coal char 
heat treated by NaOH after HF-HCi washing, a large amount of 
resultant carbon was obtained, and its specific surface area, methy- 
lene blue adsorbability and gasification reactivity also increased. In 
addition, no adsorbability and gasification reactivity of resultant car- 
bon were dependent on the kind of coals. 4 refs., 4 figs., 1 tab. 


9436 (ETDE/JP-mf—1749779, pp. 196-199) Study on a 
laboratory-scale entrained bed coal gasifier under ash fusion 
contorols. Kameyama, S. (Tokyo University of Agriculture and 
Technology, Tokyo (Japan)); Kawaguchi, M.; Ota, Y.; Rin, S.; 
Horie, T.; Ninomiya, Y.; Hirato, M. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (In Japanese). In Papers published in 
No. 56 Meeting of The Fuel Society of Japan and No. 26 Coal Sci- 
ecne Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 
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The prototype laboratory-scale entrained bed coal gasifier was 
prepared to examine melting properties of coal ash under practical 
gasification conditions, and its performance was tested with three 
kinds of coals with different ash melting points, as well as the ef- 
fect of a lowering agent of ash melting points on coal ash. The 
gasifier was composed of a combustion chamber and gasification 
one, and a gasifier temperature was setted to 1,200 or 1,300 ° C 
at a given position in the gasification chamber. Lime stone with 
CaCO 3 of 99% or more was used as the lowering agent, and was 
fed with coal into the gasifier by 48wt% of coal ash. The efficiency 
of gasification (85-90% in maximum) was considerably different 
dependently on the kind of coals, and H 2 and CO gases were pro- 
duced mainly by 12-15% in total. As lime stone was used, a large 
amount of molten slug sticked on a vessel wall and slag tap by 
virtue of the effect of the lowering agent. 1 ref., 6 figs., 3 tabs. 


9437 (ETDE/JP-mf—1749779, pp. 200-203) Operation of 1.0 
ton/day pressurized continuous gasifier.: Entrainment of parti- 
cles. Takeda, S. (Government Industrial Development laboratory, 
Hokkaido, Sapporo (Japan)); Kitano, K.; Honma, S.; Tazaki, Y.; 
Tsurue, T.; Chiba, S.; Yumiyama, M.; chiba, T. Fuel Society of 
Japan, Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). In Papers 
published in No. 56 Meeting of The fuel Society of Japan and No. 
26 Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

The influences of such operating parameters as a gas velocity, 
pressure and bed height on the weight and carbon fractions of en- 
trained particles were examined by using a 1.0 ton/day pressurized 
continuous gasifier. Four kinds of chars were used as specimens 
in experiments, and both overflow particles (OPs) ejected through 
an overflow pipe and entrained particles (EPs) from a bed surface 
were examined. In Taiheiyo coal char, the weight fraction of OPs 
decreased and that of EPs, on the contrary, increased with an in- 
crease in gas velocity. The weight fraction of EPs increased with 
the bed height, and the carbon fraction decreased with an increase 
in residence time. As four kinds of chars were compared with each 
other, although both fractions were different among chars, the 
weight fraction of EPs increased and the carbon fraction decreased 
except one kind of char with an increase in temperature. The car- 
bon fraction of OPs was larger than that of EPs except one kind of 
char. 2 refs., 6 figs., 1 tab. 


9438 (ETDE/JP-mf-1749779, pp. 204-207) Gasification of 
low grade coal obtained from coal cleaning process. Kitano, K. 
(Government Industrial Development Laboratory, Hokkaido, Sap- 
poro (Japan)); Takeda, S.; Yumiyama, M.; Tazaki, Y.; Honma, S.; 
Chiba, S.; Tsurue, T.; Otaka, Y.; Matsuo, K. Fuel Society of Japan, 
Tokyo (Japan). 7 Sep 1990. 336p. (in Japanese). In Papers pub- 
lished in No. 56 Meeting of The Fuel Society of Japan and No. 26 
Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

Physical and chemical properties of low grade coal obtained 
through a coal cleaning process were measured and compared 
with those of raw coal for gasifying such low grade coal. Taiheiyo 
and Illinois No.6 coals were used as specimens, and an ash 
fusibility, molten ash viscosity and char gasification reactivity were 
measured. As for the ash fusibility, in Illinois coal, low grade coal 
was slightly lower in fusibility than raw coal. However, in Taiheiyo 
coal, it was, on the contrary, fairly higher. The fusibility difference 
between coals was well explained by the difference between ash 
compositions. As for the molten ash viscosity, it decreased 
monotonously with an increase in temperature. However, its abso- 
lute value and temperature dependency were different between 
raw and low grade coals. As for the char gasification reactivity, in 
Taiheiyo coal, it offered no large difference between raw and low 
grade coals. However, in Illinois coal, low grade coal was unex- 
pectedly higher in reactivity than raw coal. It was probably caused 
by the catalysis of mineral species in ash. 4 refs., 2 figs., 3 tabs. 


9439 (ETDE/JP-mf-1749779, pp. 208-211) Fundamental 
studies on the utilization of coal gasification slag for cement. 
Obara, T. (Tokyo University of Agriculture and Technology, Tokyo 
(Japan)); Murai, T.; Ninomiya, Y.; Hirato, M.; Takagi, T. Fuel Soci- 
ety of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (in Japanese). In 
Papers published in No. 56 Meeting of The Fuel Society of Japan 
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and No. 26 Coal Science Conference jointly held in 1989. Order 
Number DE91749779. Source: OSTI;NTIS (US Sales Only). 

In order to utilize coal gasification slag for cement, as the initial 
stage of the study, the latent hydration reactivity was examined of 
model coal gasification slag with addition lime stone. Model ashes 
made of such guaranteed agents as SiO 2, Al 2 O 3, Fe 2 Og and 
CaCO 3 were melted in various atmospheres at 1,200-1,500 ° C, 
to prepare water granulated slag. After the slag was crushed and 
mixed with stimuli, its physical properties and hydration reactivity 
were measured after hydration and curing for several days. As slag 
specimens with different amounts of CaO were compared, the 
specimen with a large amount of CaO was excellent in reactivity 
because of formation of a large amount of hydrate with Ca as a 
principal component, and it also consumed less stimuli. However, 
since the reactivity was affected by a melting point and fusion tem- 
perature of ash, the specimen with a large amount of CaO was not 
necessarily excellent in reactivity. 2 refs., 5 figs., 1 tab. 


9440 (ETDE/JP-mf-1749779, pp. 212-215) Modeling and 
simulation of an entrained bed flow coal gasifier. Lin, S. (Tokyo 
University of Agriculture and Technology, Tokyo (Japan)); Ni- 
nomiya, Y.; Hirato, M. Fuel Society of Japan, Tokyo (Japan). 7 Sep 
1990. 336p. (In Japanese). In Papers published in No. 56 Meeting 
of The Fuel Society of Japan and No. 26 Coal Science Conference 
jointly held in 1989. Order Number DE91749779. Source: 
OSTI;NTIS (US Sales Only). 

The one-dimensional reaction simulation model of an entrained 
bed flow coal gasifier was developed in consideration of mass, 
momentum and energy balances, and simulation results were com- 
pared with experimental ones obtained on a _ laboratory-scale 
gasifier. The model capable of describing an axial gasification pro- 
cess was developed regardless of axial flow in the gasifier for 
simplification, under such assumptions as (1) spherical solid with a 
constant diameter, (2) equilibrium gas-phase reaction and solid- 
phase reaction based on an unreacted core shrinking model, and 
(3) gasification agent of complete combustion waste gas of 
propane. As the results were compared with experimental ones, 
the relation between a conversion of coal and an O »/coal ratio, 
and an axial gas composition fairly agreed with each other. Based 
on the calculated time dependencies of gas and solid, it was esti- 
mated that gas and solid temperatures decrease by nearly 400 ° C 
with progress of gasification. 3 refs., 7 figs. 


9441 (ETDE/JP-mf—1749779, pp. 216-219) Reaction kinet- 
ics of char-CO, gasification at a high temperature. Kawaguchi, 
M. (Tokyo University of Agriculture and Technology, Tokyo 
(Japan)); Kaneko, J.; Lin, S.; Ninomiya, Y.; Hirato, M. Fuel Society 
of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (in Japanese). In Pa- 
pers published in No. 56 Meeting of The Fuel Society of Japan and 
No. 26 Coal Science Conference jointly held in 1989. Order Num- 
ber DE91749779. Source: OSTI;NTIS (US Sales Only). 

Reaction kinetics of char-CO 2 gasification at high temperature 
were examined from the viewpoint of structural parameters of car- 
bon and characteristic parameters of ash. Reaction kinetics of char 
specimens prepared from five kinds of coals with different coal 
ranks at 1,000 ° C, were examined at 900-1,500 ° C. In addition, 
reaction kinetics of deashed and undeashed char specimens pre- 
pared from Blair Athol coal with a high melting point and Datong 
coal with a low melting point, were precisely examined at 1,100- 
1,500 ° C. As a result, undeashed specimens below higher in 
reactivity than deashed ones at 1,500 ° C over an ash melting 
point because of catalysis of ash, while deashed ones were higher 
in reactivity than undeashed ones at 1,500 ° C over an ash mek- 
ing point, because of blocking of char pores with molten ash and 
no catalysis of vitrified ash. Reaction kinetics also decreased with 
an increase in carbon crystallite. 1 ref., 9 figs., 2 tabs. 


9442 (ETDE/JP-mf—1749779, pp. 220-223) Rapid pyrolysis 
of metal lon-exchanged brown coal. Asami, K. (Tohoku Univ., 
Sendai (Japan). Chemical Research Institute of Non-Aqueous So- 
lutions); Tani, H.; Otsuka, Y.; Nishiyama, Y. Fuel Society of Japan, 
Tokyo (Japan). 7 Sep 1990. 336p. (in Japanese). In Papers pub- 
lished in No. 56 Meeting of The Fuel Society of Japan and No. 26 
Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 
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The effect of ion-exchanged metals on rapid pyrolysis of brown 
coal was examined at 600 ° C under an inert atmosphere. Aus- 
tralian Loy Yang brown coal was used as specimens, K, Ca, Mn 
and Fe as added metals, and an experimental fixed-bed apparatus 
was prepared for pyrolysis. Char yields increased in Ca or Mn- 
loaded coal, and every metal-loaded coal yielded a smaller amount 
of tar and a larger amount of gas than original coal. In every metal- 
loaded coal specimen, char yields decreased with an increase in 
reaction time because of progress of pyrolysis. The added metals 
accelerated decomposition of tar, and the decomposed tar then de- 
creased by a secondary reaction. Since the added metals acted as 
a catalyst for some secondary reactions between gases formed, 
the formation of carbon monoxide was depressed by every metal, 
and that of carbon dioxide was enhanced by K or Ca, while that of 
hydrogen was promoted by Mn or Fe. 1 ref., 3 figs., 2 tabs. 


9443 (ETDE/JP-mf—1749779, pp. 228-231) Crosslinkage in 
coal extracts. Fujiwara, M. (Tohoku Univ., Sendai (Japan). Chemi- 
cal Research Institute of Non-Aqueous Solution); Takanohashi, T.; 
lino, M. Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. 
(in Japanese). In Papers published in No. 56 Meeting of The Soci- 
ety of Japan and No. 26 Coal Science Conference jointly held in 
1989. Order Number DE91749779. Source: OSTI;NTIS (US Sales 
Only). 

The effect of pretreatment as acetylation and hydrogenation on 
swelling of coals, coal extracts and residues was examined on the 
basis of crosslinkage as hydrogen bond and z-z interaction. As ex- 
tracts, a pyridine-insoluble and CS 2-NMP soluble fraction and an 
aceton-insoluble and pyridine-soluble fraction were prepared for 
experiments, and in addition, methanol and benzene acting on hy- 
drogen bond and z-z interaction, respectively, were added for 
more swelling experiments. As a result, although the effect of 
crosslinkage on swelling was suggested, no positive effect was 
confirmed in pretreatment experiments. However, the existence of 
such crosslinkages in the extracts was suggested in some other 
swelling experiments which were performed with poly (2- 
vinylnaphtharene) as a simple model compound of the extracts, 
and with fractions extracted by a solvent mixed with anthracene or 
the like as a reagent. 3 refs., 4 figs. 


9444 (ETDE/JP-mf—1749779, pp. 236-239) Study on the re- 
lationship between raw coals and characteristics of organic 
components in the residues in coal liquefaction. Furuta, T. (Na- 
tional Research Institute for Pollution and Resources, Tsukuba 
(Japan)); Maruyama, K.; Yamada, Y.; Shiraishi, M. Fuel Society of 
Japan, Tokyo (Japan). 7 Sep 1990. 36p. (In Japanese). In Papers 
published in No. 56 Meeting of The Fuel Society of Japan and No. 
26 Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

In order to utilize effectively residues in coal liquefaction, the re- 
lation between properties of raw coals and organic components in 
residues was examined. Five kinds of coals as Taiheiyo coal with 
different properties (73.6-78.3%C) were used as specimens, and 
those were liquefied by a 0.1t/D liquefier at 450 ° C and 170kg/cm 
2 in pressure for 1.25h in resident time. Hexane-soluble, hexane- 
insoluble and toluene-soluble, toluene-insoluble and THF-soluble, 
and THF-insoluble fractions were extracted from the residues. As a 
result, the correlations were found between coal ranks and volatile 
materials in the residues, coal ranks and the amount of hexane- 
solubles, N/C atomic ratios in raw coals and extracts, and the 
number of aromatic carbon atoms per unit structure and mean 
molecular weights in extracts. The correlations were also found be- 
tween coal ranks and some structural indices of extracts such as 
an aromatic/aliphatic hydrogen ratio in extracts, and a naphthenic/ 
total ring ratio in extracts. 2 refs., 11 figs., 2 tabs. 


9445 (ETDE/JP-mf-1749779, pp. 244-247) Properties of 
cokes obtained from heavy components in coal liquefaction 
residues. Yoshida, T. (National Research Institute for Pollution and 
Resources, Tsukuba (Japan)); Maruyama, K.; Yamada, Y.; Shi- 
raishi, M. Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. 
(In Japanese). In Papers published in No. 56 Meeting of The Fuel 
Society of Japan and No. 26 Coal Science Conference jointly held 
in 1989. Order Number DE91749779. Source: OSTI;NTIS (US 
Sales Only). 





In order to utilize effectively heavy components in coal liquefac- 
tion residues, properties of carbon materials were examined which 
were obtained from heavy components through heat treatment. 
Five kinds of coals as Taiheiyo coal with different properties (73.6- 
78.3%C) were used as specimens. Hexane-insoluble and 
toluene-soluble, and toluene-insoluble and THF-soluble fractions 
were then extracted with solvents from their liquefaction residues. 
Carbon materials were obtained through heat treatment of the frac- 
tions in a test tube, and graphite materials at 2,800 ° C for 30min. 
Their optical anisotropic texture, X-ray diffraction parameter and 
graphitizability were examined as well as the relations between 
coal ranks or properties of organic components in the residues, 
and properties of the carbon or graphite materials. As a result, the 
carbon materials obtained from asphaltenes were more excellent in 
graphitizability than those from preasphaltenes, higher rank coals 
and fractions with less hetero-atoms in the residues. 4 figs., 2 tabs. 


9446 (ETDE/JP-mf—1749779, pp. 248-251) Study on the 
separation of heteroatomic compounds. (2).: Characterization 
of heteroatomic compounds in various coal-derived naphthas 
and separation of phenols. Yoshida, T. (Government Industrial 
Development Lab., Hokkaido, Sapporo (Japan)); Yoshida, R.; 
Maekawa, Y.; Honma, Y.; Barao, C. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (In Japanese). In Papers published in 
No. 56 Meeting of The Fuel Society of Japan and No. 26 Coal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

The composition of oxygenated and nitrogenous heteroatomic 
compounds was analyzed in some naphthas extracted from coal- 
derived oils of five kinds of subbituminous coals, and the effects of 
a catalyst and kind of coals on the content and distribution of het- 
eroatomic compounds were examined. In addition, the efficient 
recovery of phenols in the naphthas was examined by a solvent 
extraction method. As a result, every naphtha contained paraffin of 
nearly 40% as a principal component, and no considerable effects 
of a catalyst and kind of coals on the composition were found. The 


content and distribution of phenols in the naphthas were similar to 
each other, and no effect of a catalyst was also found, however, 
the distribution of nitrogenous heteroatomic compounds in the 
naphthas was strongly affected by the kind of coals. Phenols con- 
tained in each naphtha by 10wt% could be recovered efficiently by 
a complex method based on extraction by m-xylene-4-sodium sul- 


fonate (SXS) aqueous solution and back extraction by 
dichloromethane. 3 refs., 5 figs., 2 tabs. 


9447 (ETDE/JP-mf-1749779, pp. 252-255) Flash hydropy- 
rolysis of coals under high pressure. Yamashita, H. (Tohoku 
Univ., Sendai (Japan). Chemical Research Institute of Non- 
Aqueous Solutions); Jinoka, T.; Shrotri, V.; Hajima, M.; Xu, W.; 
Tomita, A. Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 
336p. (In Japanese). In Papers published in No. 56 Meeting of The 
Fuel Society of Japan and No. 26 Coal Science Conference jointly 
held in 1989. Order Number DE91749779. Source: OSTI;NTIS 
(US Sales Only). 

The flash hydropyrolysis of several kinds of coals was tested in 
high-pressure hydrogen gas by a prototype Curie-point pyrolyser, 
and the effects of a coal rank, gas pressure and addition of metal 
compounds on a product distribution were examined under some 
conditions without secondary reaction. The yields of methane and 
BTX increased with pressure of hydrogen gas dependently on the 
kind of coals, and also increased significantly in inert gas with 
pressure. The yield of BTX increased considerably by adding metal 
compounds even in the case of no secondary reaction in gas 
phase, however, at the same time, the yield of CO , also in- 
creased with pressure. The effect of metal compounds was more 
strong in the order of Fe, Ni and Ca. Fe and Ni compounds proba- 
bly contributed to activation of hydrogen as catalysts after 
reduction in pyrolysis. Like catalytic gasification, the flash hydropy- 
rolysis was affected by the addition procedure of catalysts and the 
presence of anion in coal. 4 refs., 1 fig., 3 tabs. 


9448 (ETDE/JP-mf—1749779, pp. 256-259) Rapid pyrolysis 
of coals in down-flow reactor.: Influence of length of heating 
section and temperature of heat carrier. Hirosawa, K. (Govern- 
ment Industrial Development Lab., Hokkaido, Sapporo (Japan)); 
Morita, M. Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 
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336p. (In Japanese). In Papers published in No. 56 Meeting of The 
Fuel Society of Japan and No. 26 Coal Science Conference jointly 
held in 1989. Order Number DE91749779. Source: OSTI;NTIS 
(US Sales Only). 

In order to determine the optimum rapid pyrolysis condition of a 
down-flow reactor, the influences of the length of a heating section 
and temperature of a heat carrier on yields and properties of gas, 
tar and char were examined. Char yields decreased, gas ones in- 
creased and tar ones decreased after increasing with an increase 
in length of a heating section. Constitutions of produced gas and 
tar were also affected by the length of a heating section, suggest- 
ing clearly the secondary decomposition of produced tar. Char 
yields decreased, gas ones slightly increased and tar ones 
increased with an increase in temperature of a heat carrier. Consti- 
tutions of produced gases with similar yields were similar to each 
other, while variation in constitutions of produced tars was large 
enough to find the effect of the temperature of a heat carrier. In ei- 
ther case, products with the same constitution could be probably 
obtained at the same pyrolysis temperature, independently of the 
temperature of a heat carrier. 3 refs., 3 figs., 4 tabs. 


9449 (ETDE/JP-mf-1749779, pp. 260-263) Flash pyrolysis 
of coals swollen by several solvents. Miura, K. (Kyoto Univ., Ky- 
oto (Japan). Faculty of Engineering); Mae, K.; Yoshimura, T.; 
Hashimoto, K. Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 
336p. (In Japanese). In Papers published in No. 56 Meeting of The 
Fuel Society of Japan and No. 26 Coal Science Conference jointly 
held in 1989. Order Number DE91749779. Source: OSTI;NTIS 
(US Sales Only). 

The effects of the kind of coals and solvent on flash pyrolysis of 
coals swollen by several solvents were examined with three kinds 
of coal specimens swollen by six kinds of solvents. In addition, the 
effects of a solvent content and hydrogen pressure in pyrolysis on 
it were also examined. As a result, swelling temperatures of 100- 
250 ° C were most suitable for pyrolysis, and both coal conversion 
and tar yield increased with solvent content. Partially hydrogenated 
aromatic compounds were suitable for the solvent. Both coal con- 
version and tar yield of coals swollen by solvents increased even 
in pyrolysis in inert gas at atmospheric pressure, and the tar yield 
of brown coal affected successfully by swelling reached 42% in 
maximum. The effect of swelling was also more noticeable in pyrol- 
ysis in pressurized hydrogen gas. The effect of swelling was 
caused by hydrogen transfer into pyrolytic coal fragments from or 
through the solvent, and a low diffusion resistance in coal particles 
due to expanded pores. 3 refs., 7 figs., 2 tabs. 


9450 (ETDE/JP-mf—1749779, pp. 264-267) Flash pyrolysis 
of coal in the atmosphere containing solvent vapors. Miura, K. 
(Kyoto Univ., Kyoto (Japan). Faculty of Engineering); Mae, K.; Mu- 
rata, A.; Hashimoto, K. Fuel Society of Japan, Tokyo (Japan). 7 
Sep 1990. 336p. (in Japanese). In Papers published in No. 56 
Meeting of The Fuel Society of Japan and No. 26.Coal Science 
Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

In order to enhance the tar yield of coal, continuous flash pyroly- 
sis of coal particles was tested in inert gas atmosphere containing 
solvent vapors. Tetralin and decalin were used as solvents, and 
they were supplied to a reactor with coal particles and nitrogen gas 
after vaporization. Ratios of solvent to coal of 0.12-0.15 were used. 
In tetralin vapor, the tar yield successfully increased up to 25wt% 
twice that in only nitrogen gas at 750 ° C, while in decalin vapor, it 
increased by only several percent. The char and tar yields were 
examined, in comparison with each other, by pyrolyzing coal parti- 
cles in nitrogen gas or tetralin vapor and by pyrolyzing only tetralin 
vapor. As a result, based on several char yields, it was found that 
no tetralin contributed to the primary decomposition of coal. Based 
on several tar yields, it was also found that the tar yield increased 
remarkably at 700-800 ° C due to the interaction between decom- 
posed materials of coal and tetralin. 6 refs., 6 figs. 


9451 (ETDE/JP-mf-1749779, pp. 268-271) Rapid pyrolysis 
of coals in down-flow reactor.: Analysis of Taiheiyou coal tar 
by GC/MS. Morita, M. (Government Industrial Development Labo- 
ratory, Hokkaido, Sapporo (Japan)); Hirosawa, K. Fuel Society of 
Japan, Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). In Papers 
published in No. 56 Meeting of The Fuel Society of Japan and No. 
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26 Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

Fractions in tars obtained through rapid pyrolysis of coals in a 
down-flow reactor were analyzed by a gas chromatography/mass 
spectrometry (GC/MS), to estimate constituents in tars and to ex- 
amine the pyrolysis temperature dependency of tar constitutions. 
Taiheiyo coal specimens were pyrolyzed at 550-800 ° C, and frac- 
tions obtained from tars below 360 ° C at atmospheric pressure 
were analyzed. As a result, in tars pyrolyzed at 550-650 ° C, 
n-paraffin, aliphatic compounds and alkyl compounds were con- 
firmed, and aliphatic compounds and long chain alkyl compounds 
decreased with an increase in pyrolysis temperature. In tars py- 
rolyzed at 800 ° C, small amounts of aliphatic compounds were 
detected, while phenol, naphthalene and anthracene were detected 
as principal components. Polycyclic aromatic compounds as naph- 
thacene and chrysene were also detected, while alkyl substituents 
were smaller than a butyl group. 2 refs., 3 figs., 1 tab. 


9452 (ETDE/JP-mf-1749779, pp. 272-275) Production of 
molecular sieving carbon by carbonization of modified coal. 
Miura, K. (Kyoto Univ., Kyoto (Japan). Faculty of Engineering); 
Mae, K.; Hayashi, J.; Hashimoto, K. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (In Japanese). In Papers published in 
No. 56 Meeting of The Fuel Society of Japan and No. 26 Coal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

The simple method was proposed which could produce molecu- 
lar sieving carbon (MSC) for air separation by only carbonization of 
coal mixed with modifiers, and the effect of modifiers on carboniza- 
tion and a pore volume distribution was examined. Finely ground 
coal particles were mixed with coal tar pitch softened at 90 ° C, 
and in addition, with phenol and formaldehyde to agglomerate 
them through the formation of phenolformaldehyde resin. The mod- 
ified coal was then solely carbonized on a fluidized bed in inert gas 
after grinding. As a result, the pore size of MSC could be con- 
trolled every 0.1 A by changing the carbonization temperature and 
mixing ratio of coal and modifiers, resulting in formation of the 
MSC with uniform pores of 3-4.5 A in size. As applied to practical 
air separation by a PSA method, the MSC (nearly 4 A in pore size) 
carbonized with tar pitch of 20wt% at 900 ° C offered the perfor- 
mance similar to that of present practical MSCs. 1 ref., 5 figs., 4 
tabs. 


9453 (ETDE/JP-mf-1749779, pp. 296-299) Effect of mixed- 
coal liquefaction on the fluidity of the residue. Hirano, K. 
(Sumitomo Metal Industries, Ltd., Osaka (Japan)); Ikari, H.; 
Tanuma, J.; Hayakawa, K. Fuel Society of Japan, Tokyo (Japan). 7 
Sep 1990. 336p. (In Japanese). In Papers published in No. 56 
Meeting of The Fuel Society of Japan and No. 26 Coal Science 
Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

The improvement effect of binary-mixed-coal liquefaction on the 
fluidity of residues was examined. Several binary-mixed-coals ob- 
tained from three kinds of coals as Wandoan coal were liquefied in 
an autoclave while heating, and their residues were analyzed with 
such solvents as n-heptane, toluene and quinoline. Yields and sol- 
vent extracted fractions of the residues in mixed-coal liquefaction 
well corresponded to those calculated from analtical data of 
residues in single-coal liquefaction and coal blending ratios, re- 
spectively, indicating an additive property. The fluidity (softening 
point, flow point or viscosity) of the mixed-coal residues could be 
also estimated from data of constituents of single-coal residues. 
Suitable blending of coal with low-fluidity residue and coal with 
high-one enhanced the fluidity of mixed coals resulting in a highly 
stable liquefaction operation. The stable operation of a 1t/d lique- 
faction plant was probably ensured as mixed with high-fluidity coal 
over 62wt%. 3 refs., 5 figs. 


9454 (ETDE/JP-mf—1749779, pp. 312-315) Chemical stre- 
tural study of coal-derived asphaltene.: Secondary 
hydrogenation of asphaltene fractions prepared by GPC. Take- 
tomi, N. (Hokkaido Univ., Sapporo (Japan). Metal Research 
Institute); Yokoyama, S.; Sato, M.; Sanada, Y. Fuel Society of 
Japan, Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). In Papers 
published in No. 56 Meeting of The Fuel Society of Japan and No. 
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26 Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

In order to examine precisely the chemical structure of coal- 
derived asphaltene, the structure of the asphaltene fractionated by 
gel permeation chromatography (GPC) was analyzed by NMR, and 
in addition, asphaltene-derived oil obtained through secondary hy- 
drogenation was analyzed by HPLC-GC/MS. The asphaltene was 
well fractionated by GPC into fractions with a relatively limited 
molecular size range, and their mean molecular weights were 200- 
1,360. It was found from NMR structural analysis of GPC fractions 
that the asphaltene was featured by polymers composed of 1 to 4 
bicyclic or tricyclic aromatic compounds. In addition, it was sug- 
gested from HPLC-GC/MS analysis of the asphaltene-derived oil 
that the asphaltene was featured by oligomers composed of 1 to 5 
basic structural units which were composed of bicyclic or tricyclic 
aromatic nuclei with naphthene rings condensed to them and alkyl 
substituents with 2 to 6 carbons attached to them. 5 figs. 


9455 (ETDE/JP-mf-1749779, pp. 316-319) Study on the 
chromatographic analysis of the brown coal-derived preas- 
phaltenes. Part 2. Kanaji, M. (Kobe Steel, Ltd., Kobe (Japan)); 
Masuda, K.; Okuma, O.; Okazaki, K.; Takeshita, Y.; Matsumura, T. 
Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (in Japan- 
ese). In Papers published in No. 56 Meeting of The Fuel Society of 
Japan and No. 26 Coal Science Conference jointly held in 1989. 
Order Number DE91749779. Source: OSTI;NTIS (US Sales Only). 

Properties of several fractions separated from brown coal- 
derived preasphaltene were examined. Benzene-insoluble and 
pyridine-soluble fraction in coal liquid bottom (CLB) was used as 
preasphaltene, and it was separated into five fractions by a 
reversed-phase liquid chromatography (RPLC) using mixtures of N- 
methyl-2-pyrolidinone and toluene with different mixing ratios as 
eluate, to analyze their properties. As the mixing ratio of toluene 
was raised stepwise, the proportion of aromatic and high-polar 
molecules in the fractions increased, and an affinity to toluene 
decreased, while a retention time increased. As the RPLC was ap- 
plied to two kinds of CLB derived under different conditions of 430 
and 450 ° C in reaction temperature, more amounts of low- 
molecular weight compounds were included in the latter than in the 
former due to decomposition of high-polar molecules resulting in a 
low yield of preasphaltene. 5 refs., 5 figs., 1 tab. 


9456 (ETDE/JP-mf-1749779, pp. 320-323) Comparison of 
chemical composition for hydrocracking products of coals 
and other organic resourses by using GC/MS chromatograms. 
Suhimoto, Y. (National Chemical Laboratory for Industry, Tsukuba 
(Japan)); Miki, Y.; Oba, M.; Yamadaya, M. Fuel Society of Japan, 
Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). In Papers pub- 
lished in No. 56 Meeting of The Fuel Society of Japan and No. 26 
Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

Chemical compositions of several hydrocracking products of 
coals were compared with each other using single ion chro- 
matograms obtained by GC/MS analysis as a simple method 
requiring no complex pretreatments. Thiolignin and hexane-solubles 
in hydrocracking products of seven kinds of coals were used as 
specimens. The distribution of alkyl substituents attached to naph- 
thalene group was similar among the specimens. The distribution 
of the number of carbons in straight chain paraffin group suggested 
that the precursor of straight chain paraffin group was decomposed 
gradually into aikyl group with a small number of carbons during 
coalification process. The compositions of phenolic and aromatic 
compounds were similar among the specimens, however, their 
yields were considerably different between coals and lignin. It was 
thus suggested that the structure of lignin changed during coalifica- 
tion process keeping immutably its basic structure, although lignin 
was one of main original substances. 3 refs., 5 figs. 


9457 (ETDE/JP-mf—1749779, pp. 324-326) Effective separa- 
tion of phenolic compounds from coal liquids. Kodera, Y. 
(National Research Institute for Pollution and Resources, Tsukuba 
(Japan)); Matsumura, A.; Ukegawa, K.; Takahashi, T. Fuel Society 
of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (in Japanese). In Pa- 
pers published in No. 56 Meeting of The Fuel Society of Japan and 
No. 26 Coal Science Conference jointly held in 1989. Order Num- 
ber DE91749779. Source: OSTI;NTIS (US Sales Only). 





For the upgrading of middle oil from coal liquefaction and the re- 
covery of valuable phenolic compounds in coal liquids, hetero 
compounds such as nitrogen and oxygen compounds in coal liquid 
were separated through the solvent extraction using water and 
methanol as a solvent. When the naphtha distillate of coal liquid in- 
cluding abundant acidic compounds such as phenols and cresols, 
the hetero compounds were efficiently separated from the hydro- 
carbons by using a water and methanol solvent. The recovery of 
phenolic compounds increased drastically by the addition of 
methanol to the solvent, compared with only water as a solvent. In 
this case, selectivity was always about 100%, and hydrocarbons 
were hardly extracted. It was demonstrated that the both recovery 
and selectivity by means of the present method would be superior 
to the coventional separation methods as to the separation of phe- 
nolic compounds from a naphtha distillate of coal liquids. 1 ref., 3 
figs. 


9458 (LA-UR-91-19) Methane to methanol conversion by 
direct partial oxidation. Danen, W.C.; Ferris, M.J.; Lyman, J.L.; 
Oldenborg, R.C.; Rofer, C.K.; Streit, G.E. Los Alamos National 
Lab., NM (USA). [1991]. 10p. Sponsored by U.S. DOE Fossil En- 
ergy. DOE Contract W-7405-ENG-36. (CONF-910402-4: 201. 
American Chemical Society (ACS) national meeting, Atlanta, GA 
(USA), 14-19 Apr 1991). Order Number DE91007352. Source: 
OSTI;NTIS; GPO Dep. 

The objective of this research is to understand the fundamental 
chemistry necessary to develop a process to effect the partial oxi- 
dation of methane to methanol using air or oxygen. The essence of 
the project is to control the direct, uncatalyzed, partial oxidation of 
methane to produce useful yields of methanol. It is crucial that 
complete oxidation to the thermodynamically stable products, car- 
bon dioxide and water, be avoided. The detailed chemistry of the 
reactive intermediates and of the possible reaction pathways under 
various conditions must be understood in order to specify the reac- 
tion parameters necessary to obtain high yields of methanol. We 
have developed a comprehensive kinetic working model with 
predictive capabilities and have demonstrated scientific proof-of- 
principle by achieving high selectivity for methanol formation for 
methane-rich CH,/O2 mixtures. The immediate goal is to confirm 
the kinetic model predictions of high methane conversion with high 
methanol selectivity for single-pass conditions. 10 refs., 2 figs. 


9459 (ORNL-6634) Fossil Energy Program semiannual 
progress report for October 1989-March 1990. Judkins, R.R. 
Oak Ridge National Lab., TN (USA). Nov 1990. 194p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract ACO5-840R21400. Or- 
der Number DE91007774. Source: OSTI;NTIS; GPO Dep. 

This report covers progress made during the period October 1, 
1989, through March 31, 1990, for research and development pro- 
jects that contribute to the advancement of various fossil energy 
technologies. Projects on the Fossil Energy Program are supported 
by DOE Fossil Energy Office of Technical Coordination, DOE Mor- 
gantown Energy Technology Center, DOE Pittsburgh Energy 
Technology Center, DOE Office of Basic Energy Sciences, the DOE 
Fossil Energy Office of Petroleum Reserves, the DOE Fossil En- 
ergy Naval Petroleum and Oil Shale Reserves, and the US Agency 
for International Development (USAID). The Fossil Energy Program 
organization chart is shown in the appendix. Projects discussed in- 
clude: materials research and development; environmental analysis 
and information systems; coal conversion development; fluidized 
bed combustion programs; strategic petroleum reserve supports; 
and coal characterization. 152 refs., 63 figs., 29 tabs. 


9460 (ORNL/FMP-90/2) Fossil Energy Advanced Re- 
search and Technology Development Materials Program 
semiannual progress report for the period ending September 
30, 1990. Judkins, R.R.; Carlson, P.T. (eds.). Oak Ridge National 
Lab., TN (USA). Dec 1990. 446p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract ACO05-840R21400. Order Number 
DE91007823. Source: OSTI;NTIS; GPO Dep. 

The objective of the Fossil Energy Advanced Research and 
Technology Development (AR&TD) Materials Program is to conduct 
research and development on materials for fossil energy applica- 
tions with a focus on the longer-term and generic needs of the 
various fossil fuel technologies. The Program includes research 
aimed toward a better understanding of materials behavior in fossil 
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energy environments and the development of new materials capa- 
ble of substantial enhancement of plant operations and reliability. 
The management of the Program has been decentralized to the 
DOE Oak Ridge Operations Office (ORO) and the Oak Ridge Na- 
tional Laboratory (ORNL) as technical support contractor. This 
combined semiannual progress report of activities on the Program 
is in accordance with a work breakdown structure in which projects 
are organized according to materials research areas. These areas 
are (1) Ceramics, (2) New Alloys, (3) Corrosion and Erosion Re- 
search, and (4) Technology Development and Transfer. A total of 
forty three projects are reported on. 


9461 (VTT-SYMP-€5, pp. 117-124) The simultaneous dry- 
ing and pyrolysis of fuel particles made of . Saastamoinen, 
J. (Valtion Teknillinen Tutkimuskeskus, Jyvaeskylae (Finland). Koti- 
maisten Polttoaineiden Lab.); Aho, M. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1986. (CONF-8509468—-: Semi- 
nar on peat and humus, Turku (Finland), 2-3 Sep 1985). In Peat 
and humus. 213p. Order Number DE91746285. Source: 


OSTI;NTIS (US Sales Only). 

The simultaneous drying and pyrolysis of biomass fuel particles 
are studied both theoretically and experimentally. The theoretical 
model is based on the numerical solution of the energy equation 
inside the fuel particle. The experiments are carried out with a ther- 
mobalance reactor allowing particle size up to 30 mm by diameter. 
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9462 (ETDE/JP-mf-1749779, pp. 169-172) Utilization of ba- 
sic fractions derived from coal liquids as chemicals. Hara, T. 
(Yokohama National University, Yokohama (Japan). Faculty of En- 
gineering). Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 
336p. (In Japanese). In Papers published in No. 56 Meeting of The 
Fuel Society of Japan and No. 26 Coal Science conference jointly 
held in 1989. Order Number DE91749779. Source: OSTI;NTIS 
(US Sales Only). 

In order to convert basic fractions derived from coal liquids into 
useful chemicals, basic fractions separated from tar components in 
a coke formation process and their model compounds were oxi- 
dized under the presence of a ruthenium catalyst, to examine 
yields of useful chemicals. Nitrogen-containing heteroaromatics 
(quinoline, isoquinoline, acridine, carbazol and their derivatives) 
were used as model compounds, and those were oxidized with 
hypochlorite ion in an alkaline aqueous solution system. As the 
oxidation reactivity of model compounds were examined, the con- 
centration of hydroxide ion played an important role on selective 
formation of chemicals, because active species of ruthenium in al- 
kaline aqueous solution were affected by the ion concentration. As 
basic fractions separated from tar components were oxidized at 
several ion concentration, fair amounts of such pyridine carboxylic 
acids were yielded selectively as quinolinic acid, cinchomeronic 
acid and acridinic acid. 1 fig., 2 tabs. 


9463 (ETDE/JP-mf-1749779, pp. 173-176) Catalylic dealky- 
lation of alkylbenzene and coal derived oil with steam.: 
Activity of Fesub 20sub 3-NiO/active carbon support catalyst. 
Yamamoto, M. (Government Industrial Development Laboratory, 
Hokkaido, Sapporo (Japan)); Maekawa, Y.; Kotanigawa, T. Fuel 
Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (in Japanese). 
In Papers published in No. 56 Meeting of The Fuel Society of 
Japan and No. 26 Coal Science Conference jointly held in 1989. 
Order Number DE91749779. Source: OSTI;NTIS (US Sales Only). 

As a part of the study on dealkylation of coal-derived neutral oil 
with steam, the support of the previously reported Fe 2 O 3-NiO 
catalyst was examined to enhance its activity. Four kinds of metal 
oxides as alumina and six kinds of active carbons were used as 
support specimens, and the catalyst with a mole ratio of 0.3/0.7 
was supported on the specimens. As the catalyst specimens were 
applied to selective steam reforming of toluene as model reaction, 
every catalyst supported on metal oxides offered a poor activity, 
while every catalyst on active carbons offered both high reactivity 
and selectivity as well as both stable reactivity and long catalytic 
life. However, as the catalysts on active carbons were applied to 
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selective steam reforming of coal-derived neutral oil, those were 
deactivated for a short time. Even as basic oil was again removed 
completely from the neutral oil by acid cleaning, the catalysts pro- 
moted not alkylation but only dehydrogenation. 2 refs., 3 figs., 2 
tabs. 


9464 (ETDE/JP-mf-—1749779, pp. 327-331) Solvent extrac- 
tion of nitrogen compunds from coal tar fraction. Matsumura, 
A. (National Research Institute for Pollution and Resources, 
Tsukuba (Japan)); Kodera, Y.; Kondo, T.; Ojima, Y.; Ukegawa, K.; 
Takahashi, T.; Tanabe, H. Fuel Society of Japan, Tokyo (Japan). 7 
Sep 1990. 336p. (In Japanese). In Papers published in No. 56 
Meeting of The Fuel Society of Japan and No. 26 Coal Science 
Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

For the selective separation of nitrogen compounds such as in- 
dole, quinoline etc, from coal tar fraction, a new solvent extraction 
of nitrogen compounds in the coal tar fraction using methanol and 
water as a solvent was performed. Effects of the extraction condi- 
tions such as the solvent ratio (methanol/feed, coal tar) and the 
recycle times of feed and solvent-water using methanol and water 
as a solvent on the extraction rate and selectivity of nitrogen com- 
pounds were investigated. Consequently, the extraction rate of 
nitrogen compounds increased with increasing methanol addition, 
but the selectivity of nitrogen compounds decreased because of the 
simultaneous increasing of extraction rate of hydrocarbons. When 
the solvent-water was recycled, the extraction rate of nitrogen com- 
pounds decreased with increasing the recycle times. It was 
demonstrated that the recycling of extraction residue prevented the 
decreasing of selectivity by the hydrocarbons and enabled the se- 
lective extraction of nitrogen compounds. 4 figs., 2 tabs. 
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Refer also to citation(s) 9332, 9334, 9340, 9349, 9370, 9382, 
9394, 9444, 9454, 9455, 9456, 9580, 9803, 9804, 9806, 9807, 
9808, 10602, 10616 


9465 (CONF-901206—-1) NMR spectroscopy and imaging 
of macerals in Argonne premium coals. Botto, R.E.; Choi, C.Y.; 
Dieckman, S.L.; Gopalsami, N.; Thompson, A.R.; Tsiao, C.J. Ar- 
gonne National Lab., IL (USA). [1990]. 9p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 4. 
Australian coal science conference; Brisbane (Australia); 3-5 Dec 
1990. Order Number DE91007310. Source: OSTI;NTIS; GPO Dep. 

Macerals that have been separated from two high-volatile bitumi- 
nous coals from the Argonne Premium Coal Sample Program are 
surveyed using chemical and NMR _ spectroscopic techniques. 
Quantitative aspects of the method are discussed. Alkylation using 
13 enriched methyl iodide followed by solid %C NMR analysis 
was used to determine the concentrations of acidic OH and CH 
sites in these macerals. Also, the first successful application of nu- 
clear magnetic resonance imaging (MRI) for spatially mapping 
chemically distinct regions within a Utah coal has been demon- 
strated. 15 refs., 5 figs., 2 tabs. 


9466 (DOE/PC/79905-T11) Fundamental research on sur- 
face science of coal in support of physical beneficiation of 
coal: Quarterly technical progress report No. 9, October 1- 
December 30, 1989. Good, R.J.; Keller, D.V. Jr. State Univ. of 
New York, Buffalo, NY (USA). Dept. of Chemical Engineering. 
[1989]. 48p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract AC22-87PC79905. Order Number DE91008246. Source: 
OSTI;NTIS; GPO Dep. 

Research continued on coal surface science. Contact angle 
measurements of the decane/water interface on ground coal parti- 
cles have been extended, using three different ranks of coal, 
namely, semi-anthracite, bituminous and sub-bituminous. Contact 
angle measurements on silanated, polished coal surfaces, for vari- 
ous ranks of coal, and also for graphite, have been made for 
liquid-gas interfaces. Three different liquids, (water, glycerol and di- 
iodomethane) were employed. Contact angle measurements of 
liquid-gas interfaces, on microscopic “rock” pyrite and “coal” pyrite 
particles, were made. Three different liquids were employed, in 
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order to evaluate the surface energies of the pyrite particles. Mea- 
surements were also carried out for decane-water interfaces on 
coal pyrite particles. In addition the semiconductor type of the rock 
pyrite and coal pyrite particles was evaluated, using the Seebeck 
effect. Adsorption measurements of octanol from decane, onto 
fresh Upper Freeport coal, were started, for very short times (from 
15 seconds to 10 minutes) using a new flow technique, developed 
recently. The effects of using different types of agglomerants, i.e., 
aliphatic hydrocarbons of different chain length and the corre- 
sponding alicyclic hydrocarbons, on agglomerate quality and pyrite 
rejection have been investigated. The effect of pH was also stud- 
ied. 11 refs., 14 figs. 


9467 (DOE/PC/79905-T12) Fundamental research on sur- 
face science of coal in support of physical benefication of 
coal: Quarterly technical progress report No. 10, January 2- 
March 31, 1990. Good, R.J.; Keller, D.V. Jr. State Univ. of New 
York, Buffalo, NY (USA). Dept. of Chemical Engineering. [1990]. 
33p. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
87PC79905. Order Number DE91008245. Source: OSTI;NTIS; 
GPO Dep. 

Research continued on coal surface science. In the period cov- 
ered by this report, we have worked on five tasks: macroscopic 
contact angle measurements on (a) polished coal surfaces and (b) 
iron pyrite surfaces; microscopic measurements on particles of 
ground coal and of iron pyrite; measurements of the adsorption of 
n-octanol on ground coal; selective oil agglomeration studies; and 
mathematical analysis of the stability of liquid bridges between coal 
particles, as a function of contact angle. 2 refs., 14 figs., 7 tabs. 


9468 (DOE/PC/79807-T9) Spectroscopic study of coal 
structure and reactivity: Quarterly report, March 15, 1990— 
June 14, 1990. Rabenstein, D.L. California Univ., Riverside, CA 
(USA). Dept. of Chemistry. [1990]. 19p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FG22-87PC79907. Order Number 
DE91008360. Source: OSTI;NTIS; GPO Dep. 

Work continued on the spectroscopy of coal. In the third quarter 
of the final year of this grant, two projects were worked on and will 
be described in this report. A comparative study of the retention of 
quantitative information after band narrowing by Fourier self- de- 
convolution (FSD) and maximum likelihood restoration (MLR) was 
completed. The majority of the effort during this time period was 
expended on the development of a step-scanning interferometer for 
depth-profiling by photoacoustic (PA) Fourier transform infrared 
(FT-IR) spectrometry. 12 figs. 


9469 (DOE/PC/80532-T4) On line multielement determina- 
tion of coal slurries using a direct current plasma: Final 
report. McCreary, T.W.; Yoon, Roe-Hoan, Long, G.L. Virginia Poly- 
technic Inst. and State Univ., Blacksburg, VA (USA). Dept. of 
Chemistry. 12 Apr 1989. 165p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract FG22-85PC80532. Order Number 
DE90013728. Source: OSTI;NTIS; GPO Dep. 

Currently, there is no atomic spectrometric method that is 
suitable for rapid simultaneous determination of sulfur and the ash- 
forming elements in coal. It is the purpose of this study to 
investigate the use of direct current plasma (DCP) emission spec- 
troscopy in conjunction with slurry injection for rapid simultaneous 
multielement analysis of coal slurries. The direct current plasma is 
an excitation cell that should be well suited to rapid analysis of 
coal slurries by virtue of its tolerance for various sample matrices. 
Problems which are encountered in coal analysis by emission 
spectrometry include incomplete atomization of analyte by forma- 
tion of metal oxides, lack of adequate methodology for sulfur 
analysis, and ineffective sample transport for coarse coal slurries. 
Atomization of metal oxides can be improved by addition of small 
amounts of propane to the nebulizing argon of the direct current 
plasma. Sulfur in coal can be determined by direct current plasma 
emission spectrometry. Transport of the coal sample to the plasma 
can be improved by increasing the viscosity of sample and stan- 
dards, which increases the droplet size from the nebulizer and 
hence the particle size transportable. The increased droplet size 
causes a decrease in sensitivity but does permit the use of aque- 
ous solutions as calibration standards for determination of sulfur, 
iron, aluminum, and silicon in coal. 85 refs., 50 figs., 12 tabs. 





9470 (DOE/PC/88912-T8) Roles of additives and surface 
control in slurry atomization: Quarterly report. Tsai, S.C. Cali- 
fornia State Univ., Long Beach, CA (USA). Dec 1990. 1ip. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88912. Order Number DE91007373. Source: OSTI;NTIS; 
GPO Dep. 

This quarterly report describes the effects of anionic dispersant 
and nonionic surfactant on the rheology of micronized (Mass Me- 
dian Diameters of 4 4m and 10 um) coal water slurries (CWSs). 
We found that the micronized CWS is pseudopliastic (shear thin- 
ning) at a low additive concentration of either anionic dispersant or 
nonionic surfactant because coal particles aggregate under the 
influence of the interparticle van der Waals attraction. At a high ad- 
ditive concentration, the micronized CWS becomes Newtonian, and 
turns dilatent (shear thickening) at an even higher concentration of 
nonionic surfactant. The Newtonian behavior results as the interpar- 
ticle van der Waals attraction is counterbalanced by the interparticle 
electrostatic repulsion; the dilatent behavior may be attributed to 
the cross linking of the nonionic surfactant molecules adsorbed on 
the coal particle surface. No dilatent behavior has been observed 
when using anionic dispersant. 8 refs., 3 figs., 1 tab. 


9471 (DOE/PC/88934—T8) Enhancement of surface proper- 
tles for coal beneficiation: Technical progress report, October 
1, 1990-December 31, 1990. Chander, S.; Aplan, F.F. Pennsylva- 
nia State Univ., University Park, PA (USA). [1990]. 10p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract FG22-88PC88934. Or- 
der Number DE91008357. Source: OSTI;NTIS; GPO Dep. 

The main objective of this research project is to study ways to 
modify surface properties of coal, pyrite and ash-forming mineral 
matter for improved beneficiation of fine coal. The following studies 
are being carried out to achieve the objectives: investigation of the 
natural hydrophobicity of coal and pyrite; development and evalua- 
tion of enhanced coal hydrophobicity; development and evaluation 
of reagents which modulate the hydrophobicity of pyrite; and devel- 
opment and evaluation of emulsion processes and their underlying 
principles. This quarter, to analyze the previously reported results 


of flotation and contact angle measurements of pyrite in EDTA so- 
lutions, Eh-pH diagrams were calculated. Also, the modulation of 
pyrite hydrophobicity has been studied. The flotation of pyrites has 
been studied as a function of xanthate concentration. Finally, we 
have been developing methods to measure contact angles of 
particles. In the previous report, we had described a method of es- 


timating contact angle of individual particles by partitioning them at 
the fluid-fluid interface. Initially, we used this technique to deter- 
mine contact angles of coal-water-air system. The results are 
presented for coals of three different ranks. 3 figs. 


9472 (DOE/PC/89780-T5) Basic properties of coals and 
other solids: Annual report No. 1, September 1, 1989—August 
31, 1990. Arnett, E.M. Duke Univ., Durham, NC (USA). Dept. of 
Chemistry. [1990]. 35p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-89PC89780. Order Number DE91007372. 
Source: OSTI;NTIS; GPO Dep. 

The present project deals with characterization of coals as 
Broensted and hydrogen-bonding bases in terms of their interaction 
with a variety of acids as compared to several standard prototype 
solid bases. The same techniques are now used to develop a 
background of heats of interaction of a wide range of acids with 
solid bases such as polyvinylpyridine, silica (as a base), and others 
to be determined during the course of the project. We will then at- 
tempt to classify a variety of coals in terms of their complete set of 
properties as adsorbents through acidity, basicity, hydrogen- 
bonding, and dispersion force interactions. The project follows from 
previous studies which compared the acidities of various solids 
through their heats of interaction with a variety of bases. Using the 
same techniques, we report here the heats of interaction of series 
of sulfonic and acetic acids with polyvinylpyridine, pyridine, and sil- 
ica. 21 refs., 10 figs., 7 tabs. 


9473 (DOE/PC/90295-T1) Pyrite surface characterization 
and control for advanced fine coal desulfurization technolo- 
gles: First quarterly technical progress report, September 1, 
1990-November 30, 1990. Wang, Xiang-Huai; Parekh, B.K.; 
Leonard, J.W. Kentucky Univ., Lexington, KY (USA). Dept. of Min- 
ing Engineering. [1990]. 17p. Sponsored by U.S. DOE Fossil 
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Energy. DOE Contract FG22-90PC90295. Order 
DE91007453. Source: OSTI;NTIS; GPO Dep. 

The objective of this project is to conduct extensive studies on 
the surface reactivity of pyrite by using electrochemical, surface 
analysis, potentiometric and calorimetric titration, and surface hy- 
drophobicity characterization techniques and to correlate the 
alteration of the coal-pyrite surface with the efficiency of pyrite re- 
jection in coal flotation. The products as well as their structure, the 
mechanisms and the kinetics of the oxidation of coal-pyrite sur- 
faces and their interaction with various chemical reagents will be 
systematically studied and compared with that of mineral-pyrite and 
synthetic pyrite to determine the correlation between the surface 
reactivity of pyrite and the bulk chemical properties of pyrite and 
impurities. The surface chemical studies and the studies of floata- 
bility of coal-pyrite and the effect of various parameters such as 
grinding media and environment, aging under different atmo- 
spheres, etc. on thereof will lead to identifying the causes and 
possible solutions of the pyrite rejection problems in coal cleaning. 
The scientific knowledge gathered in this study will be very useful 
for the coal industry in maximizing the separation efficiency of the 
rejection of pyrite from coal. 6 figs., 1 tab. 


9474 (DOE/PC/90308—1) A new model of coal-water inter- 
action and relevance for dewatering: Quarterly technical 
progress report, September 1, 1990—-November 30, 1990. Suu- 
berg, E.M.; Otake, Y.; Milosavljevic, |. Brown Univ., Providence, RI 
(USA). Dept. of Engineering. [1990]. 41p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FG22-90PC90308. Order Number 
DE91007455. Source: OSTI;NTIS; GPO Dep. 

This project is concerned with a basic scientific question con- 
cerning the properties of coal — to what extent is the ability of coal 
to hold moisture a manifestation of the well-known ability of coal to 
swell, when exposed to good solvents? As a first task in this 
project, a brief review of the many interrelated phenomena in- 
volved in water retention (solvent swelling) has been performed 
This review constitutes the bulk of this report. In addition, the 
calorimetric equipment needed to more carefully evaluate the ther- 
modynamics of the wetting phenomena has been purchased and 
installed. 94 refs., 6 figs., 3 tabs. 


9475 (ETDE/JP-mf—1749766, pp. 46-50) Mineral matter and 
inorganic elements in Ashibetsu coals. Kimura, T. (National Re- 
search Institute for Pollution and Resources, Tsukuba (Japan)); 
Kubonoya, M. Fuel Society of Japan, Tokyo (Japan). 12 Apr 1990. 
62p. (In Japanese). In Summaries of the studies published in No. 
88 Cokes Special Meeting held in April 1990 by Cokes Department 
of The Fuel Society of Japan. Order Number DE91749766. 
Source: OSTI;NTIS (US Sales Only). 

In order to elucidate the relation between inorganic elements and 
mineral matter in coal, were analyzed Ashibetsu coals. Quartz, 
kaolinite, calcite, ankerite and apatite were higher than 50% in ap- 
pearance ratio and appeared in most coal seams. Ash content and 
silicate mineral are high in correlativity, and the latter heightens or 
lowers the former. The highness in correlation coefficient between 
K and Al depends upon illite and potassium-montmorillonite. Ti, 
replacing Alin silicate mineral, is contained therein. Next to the sili- 
cate mineral, the second largest is carbonate mineral, the mainly 
containing calcite and ankerite, which containment is not related to 
the ash content. The correlativity between Fe and S depends upon 
pyrite. S, contained in coal, majorly is organic S and pyrite S. From 
the distribution of S, influence of sea water is also assumed in the 
coal seam. Judging from highness in appearance ratio of apatite 
and highness in correlativity between P and Sr, the apatite is 
closely related to goyazite. 8 refs., 5 figs., 2 tabs. 


9476 (ETDE/JP-mf—1749779, pp. 8-11) Physical and chemF- 
cal structure of coal. Ouchi, K. (Hokkaido Univ., Sapporo 
(Japan). Faculty of Engineering). Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (in Japanese). In Papers published in 
No. 56 Meeting of The Fuel Society of Japan and No. 26 Coal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

The study results of physical and chemical structures of coal 
were summarized. Solvent soluble materials in coal were hardly 
extracted by ordinary extraction techniques, and exhaustive extrac- 
tion could be achieved only by thermal relaxation of intimate 
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entanglement of blended soluble and insoluble molecules. Plastic 
properties of coal were derived from the existence of a large 
amount of extractable materials. Since saturate and aromatic 
fractions were produced through reduction of molecules of hydro- 
genation product fraction, coal was possibly composed of such 
compounds found in polar fraction as fatty acid esters, alcohols 
and hydroxyl alkyl aromatic compounds. When phenol or lignin was 
reacted with fatty acid or alcohol under the presence of active clay 
as a model reaction for coalification, long alkyl chain phenol, 
tetralin, naphthalene and phenanthrene were produced, which were 
the similar type to those in coal derived oil. 


9477 (ETDE/JP-mf-1749779, pp. 224-227) Characterization 
of coal using new kinetic parameters introduced from measur- 
ing solvent swelling behaviors of coal. Aida, T. (Kinki University 
in Kyushu, Osaka (Japan)); Shimomura, Y.; Fuku, K.; Fujii, M.; 
Yoshihara, M. Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 
336p. (In Japanese). In Papers published in No. 56 Meeting of The 
Fuel Society of Japan and No. 26 Coal Science Conference jointly 
held in 1989. Order Number DE91749779. Source: OSTI;NTIS 
(US Sales Only). 

The equilibrium swelling ratio (Q-value) and swelling rate (V- 
value) for coals were measured in basic solvents as n-butylamine 
and none basic solvents as tetrahydrofurane (THF), and the hydro- 
gen bond by acid group, in particular, phenolic hydroxyl group or 
carboxyl group, was examined. Such coal specimens were used as 
different ranked coals, pyridine-extracted coal, methylated pyridine- 
extracted coal and crosslinked styrene-divinylbenzene copolymers. 
Base-sensitivities for those polymeric substances were evaluated 
with new introduced kinetic parameters such as a ratio of Q-values 
and a ratio of V-values in a basic solvent and none basic solvent. 
As a result, the ratio of Q-values decreased with an increase in 
coal rank, indicating favorable agreement with previous experimen- 
tal results, however, the ratio of V-values remarkably increased in 
the carbon content range of 80-85%, indicating a behavior beyond 
previous knowledge. 4 refs., 2 figs., 2 tabs. 


9478 (ETDE/JP-mf-1749779, pp. 232-235) Structural study 
on solvent refined coal using Curie point pyrolyzer. Nomura, 
M. (Osaka University, Osaka (Japan). Faculty of Engineering); Mat- 
subayashi, K.; Kikukawa, T.; Miyake, M. Fuel Society of Japan, 
Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). In Papers pub- 
lished in No. 56 Meeting of The Fuel Society of Japan and No. 26 
Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

Chemical structures of solvent refined coal were examined using 
a Curie-point pyrolyzer. Solvent refined coal was prepared from an 
Akabira coal specimen by heat treatment at 420 ° C for 34min in 
40kg/cm * N 2 atmosphere, and it was separated into hexane- 
soluble (28%), hexane-insoluble and benzene-soluble (22%), and 
benzene-insoluble (50%) fractions. As the results of an elemental 
analysis of each fraction, a H/C atomic ratio decreased, and con- 
tents of hetero and sulfur atoms increased in above fraction order. 
As the fractions were analyzed by a Curie-point pyrolyzer at 670 ° 
C for 3sec, it was confirmed that their volatile and non volatile ma- 
terials were composed of derivatives of aromatic compounds with 
1, 2 or 3 rings, and long chain alkane and alkene with 20-30 
carbon atoms. Although the amount of volatile materials was con- 
siderably different among fractions, those were composed of 
similar aromatic constituents. 3 refs., 5 figs., 1 tab. 


9479 (ETDE/JP-mf-1749779, pp. 284-287) Simulation of 
solvent induced swelling behavior of coal using synthetic 
polymer. Aida, T. (Kinki University in Kyushu, Osaka (Japan). Fac- 
ulty of Engineering); Deshimaru, H.; Yamawaki, N.; Fujii, M.; 
Yoshihara, M. Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 
336p. (In Japanese). In Papers published in No. 56 Meeting of The 
Fuel Society of Japan and No. 26 Coal Science Conference jointly 
held in 1989. Order Number DE91749779. Source: OSTI;NTIS 
(US Sales Only). 

The swelling characteristics of coal model compounds were 
measured in several organic solvents, to examine the cross linkage 
structure of coals comparing with those of coals. Some commer- 
cially available synthetic polymers with different cross linkages 
such as styrene-divinylbenzene copolymers were used as model 
compounds. As the swelling characteristics of coals with different 
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coal ranks were measured, an equilibrium swelling ratio (Q-vaiue) 
scarcely changed, while a swelling rate (V-value) had peculiarly the 
maximum value at 70% in coal rank. The steric sensitivity parame- 
ter represented by the ratio of V-values in isomers was introduced 
to evaluate the degree of V-values in cross linked polymers. As the 
coal rank dependency of the parameter was measured, it had pe- 
culiarly the minimum value at 80% in coal rank. As compared with 
results obtained from coal models, such behavior was probably 
dominated by some weak secondary bonding interactions such as 
a hydrogen bond due to acid groups in coal, in particular, phenolic 
hydroxyl group or carboxyl one. 3 refs., 5 figs. 


9480 (ETDE/JP-mf-1749779, pp. 288-291) Acetylation of 
coals and their caking properties. Seki, H. (Tohoku Univ., 
Sendai (Japan). Chemical Research Institute of Non-Aqueous So- 
lutions); Ito, O.; lino, M. Fuel Society of Japan, Tokyo (Japan). 7 
Sep 1990. 336p. (In Japanese). In Papers published in No. 56 
Meeting of The Fuel Society of Japan and No. 26 Coal Science 
conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). ’ 

In order to reveal the cause of decrease in caking property of 
acetylated coals, the behavior of acetylated coals was examined 
during a heating process. Several coking coal specimens mixed 
with acetic anhydride were acetylated cyclically in pyridine under N 
2 flow for 24h. While heat treating acetylated coal specimens at 10 
° C/min in rise rate under N 2 flow, their behavior during heating 
was examined by electron spin resonance (ESR) and swelling ratio 
measurements. In addition, soluble fractions in the specimens were 
measured with various solvents. As a result, the caking properties 
and extraction yields decreased due to acetylation, and the former 
decreased with a coal rank, while the latter was mainly affected by 
cyclical acetylation. The behavior of acetylated coals was probably 
dominated by the cross linkage structure which was developed by 
bonding of radicals in coal and radicals formed due to decomposi- 
tion of acetyl groups during a heating process. 9 refs., 2 figs., 4 
tabs. 


9481 (ETDE/JP-mf-1749779, pp. 292-295) Mild sulfonation 
of heavy oil fraction with sulfur trioxide. Miyazawa, K. (Ad- 
vanced Technology Research Center, NKK, Tokyo (Japan)); 
Morotomi, H.; Morishita, N. Fuel Society of Japan, Tokyo (Japan). 
7 Sep 1990. 336p. (In Japanese). In Papers published in No. 56 
Meeting of The Fuel Society of Japan and No. 26 Coal Science 
Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

Heavy oil fractions were mildly sulfonated with sulfur trioxide by 
a suitable reaction system, and properties of sulfonated heavy oils 
were examined. After sulfur trioxide vapor was diluted with nitrogen 
gas to depress its reactivity, it was reacted with heavy oil fractions 
in solution containing a reaction-controlling agent. Mild sulfonation 
was thus attained as well as only slight formation of sulfone or 
polycondensates and degradation of sulfonated heavy oils. The 
amount of sulfur trioxide added to the fractions increased with re- 
action time resulting in an increase in yield of sulfonated heavy 
oils. Sulfonated heavy oils were entirely water-soluble under a 
certain reaction condition, and offered an ability similar to surface- 
active agents. Its amount of inorganic materials (ash) decreased 
and its thermal reactivity was also enhanced, however, excess sul- 
fonic groups decreased the amount of fixed carbon because of 
decomposition of sulfur trioxide into sulfur dioxide. 5 figs., 3 tabs. 


9482 (ETDE/JP-mf-1749779, pp. 300-303) Solid state 'C- 
NMR studies on coal and coal oxidation. Kawashima, H. 
(National Research Institute for Pollution and Resources, Tsukuba 
(Japan)); Yamada, Y.; Yamashita, Y.; Macphee, J. Fuel Society of 
Japan, Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). In Papers 
published in No. 56 Meeting of The Fuel Society of Japan and No. 
26 Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

In order to examine the structural change of coals through an ox- 
idation process, solid state '* C-NMR was measured of oxideized 
coals obtained through oxidation of eight kinds of coals in air, as 
well as that of oxidized anthracene and naphthalene as coal mod- 
els. In addition, the change of gases generated during an oxidation 
process was examined by pyrolysis. As a result, a part amount of 
oxygen formed oxygen-containing functinal groups in coals, while 





the other oxygen formed CO, CO 2 and H 2 O together with H and 
C in coals. In CP/MAS NMR measurements, the peak intensity and 
spin-lattice relaxation time of coals with a low coal rank increased 
with oxidation, while those of coals with a high coal rank de- 
creased. Such behavior was probably caused by an increase in 
rigid structure of coals and radical in coals. In CP/MAS/DD NMR 
measurements, the relaxation was accelerated because of an in- 
crease in radical in coals during oxidation. 1 ref., 3 figs., 4 tabs. 


9483 (ETDE/JP-mf-1749779, pp. 304-307) Analysis of hy- 
drolysis products of Yallourn brown coal. Komori, Y. (Hokkaido 
University, Sapporo (Japan). Faculty of Engineering); Ito, H.; 
Ouchi, K. Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. 
(In Japanese). In Papers published in No. 56 Meeting of The Fuel 
Society of Japan and No. 26 Coal Science Conference jointly held 
in 1989. Order Number DE91749779. Source: OSTI;NTIS (US 
Sales Only). 

Hydrolysis products of Yallourn brown coal were analyzed after 
treatment under the presence of alkali and dissociation of only es- 
ter and ether bonds. After the n-hexane insoluble part of Yallourn 
brown coal was hydrloyzed in NaOH solution at 200 ° C for 5h, the 
product was separated into water-soluble and benzene/ethanol- 
soluble fractions. The whole fractions were vacuum-distilled after 
methylation, and analyzed by GC and GC/MS. The water-soluble 
fractions were composed of mainly n-monocarboxylic acids, 
n-dicarboxylic acids and compounds originating in lignin like struc- 
tures. Most of benzene/ethanol-soluble fractions were composed of 
n-monocarboxylic acids. In addition, the carbon distribution of n- 
monocarboxylic acids in such fractions was similar to that in the 
n-hexane soluble fraction. As a result, Yallourn brown coal proba- 
bly originated in lignin, and cross-linking chains originated in fatty 
acids in lipid. 5 figs., 1 tab. 


9484 (ETDE/JP-mf—1749779, pp. 308-311) Characterization 
of the heavy fractions of coal extracts. Takanohashi, T. (Tohoku 
Univ., Sendai (Japan). Chemical Research Institute of Non- 
Aqueous Solutions); Sanokawa, Y.; lino, M. Fuel Society of Japan, 
Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). In Papers pub- 
lished in No. 56 Meeting of The Fuel Society of Japan and No. 26 
Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

Based on the characterization of heavy fractions in coal extracts, 
their chemical structures as an aromatic ring and functional group, 
and polymeric structures as a molecular weight distribution were 
examined. Extracts, obtained from three kinds of bituminous coals 
with CS 2-NMP solvent at room temperature, were fractionated 
with acetone and pyridine. Fractions including more heavy con- 
stituents than preasphaltene were analyzed by elementary analysis 
and NMR measurements. As a result, the fractions were composed 
of a bit of low-molecular weight compounds equivalent to oil frac- 
tions and a large amount of compounds of 10 >-10 © in molecular 
weight. In particular, separation of acetone-insoluble and pyridine- 
soluble, and pyridine-insoluble and CS 2-NMP-soluble fractions was 
probably affected not by the mean number of aromatic rings in unit 
structure, but by the difference between substituent structures such 
as a molecule size and polar molecule. 3 refs., 1 figs., 2 tabs. 


9485 (IS-T-1511) Coal surface characterization and min- 
eral liberation. Lessa, Auro. Ames Lab., IA (USA). 10 Dec 1990. 
95p. Sponsored by U.S. DOE Fossil Energy. DOE Contract W- 
7405-ENG-82. Grant G1104119. Order Number DE91007523. 
Source: OSTI;NTIS; GPO Dep. 

The first part of this study centered around a particular surface 
characterization technique, the measurement of induction time, and 
the effects of changes in pH, ionic strength, particle size and sur- 
face oxidation on this property. Induction time was determined by 
measuring the time required for either a small air bubble or an oil 
droplet to become attached to one or more coal particles immersed 
in water. Since other workers have used an air bubble, the use of 
an oil droplet represents a new approach. It was believed that an 
oil droplet would be more meaningful for predicting the response of 
a particular coal to oil agglomeration since this process involves 
treating an aqueous suspension of coal particles with a small 
amount of oil to serve as a bonding agent for the particles. The 
second part centered around the effect of particle size reduction on 
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mineral matter liberation and oil agglomeration response of a par- 
ticular type of coal. Mineral liberation was expected to increase 
with grinding, which would allow for better separation of mineral 
matter from coal. Whether this was true or not was investigated. 
Also investigated was the effect of sonic treatment on oil agglomer- 
ation. Exposure of some types of coal to sonic energy is known to 
improve froth flotation recovery by removal of clays from the coal 
surface. The use of this method to improve oil agglomeration was 
studied. Both sonicated and untreated samples of coal were char- 
acterized by different methods, such as induction time, turbidity 
measurement during agglomeration, and automated image analy- 
sis. 38 refs., 27 figs., 1 tab. 


9486 (SAND-90-3174C) Molecular modeling studies of bi- 
tuminous coal structure. Carlson, G.A. Sandia National Labs., 
Albuquerque, NM (USA). [1991]. 8p. Sponsored by U.S. DOE Fos- 
sil Energy. DOE Contract AC04-76DP00789. (CONF-910402-2: 
201. American Chemical Society (ACS) national meeting, Atlanta, 
GA (USA), 14-19 Apr 1991). Order Number DE91007068. Source: 
OSTI;NTIS; GPO Dep. 

Computer-aided molecular design (CAMD) has been used to de- 
fine the structural conformations and intramolecular interactions of 
bituminous coal models. Molecular dynamics studies have pro- 
duced representative minimum energy conformations for several 
published molecular models. These studies show the importance of 
van der Waals (vdW) and hydrogen-bonding interactions as cohe- 
sive forces responsible for the three-dimensional (folded) structures 
of the coal methods. Calculations on pairs of small ring compounds 
representative of those found in coal clusters demonstrate that aro- 
matics exhibit stronger vdW interactions compared with saturated 
ring compounds. Correlations of the vdW interactions compared 
with saturated ring compounds. Correlations of vdW interactions 
with boiling points also show differences between aromatics and 
saturated rings. 23 refs., 2 figs., 1 tab. 


9487 (VTT-SYMP-65) Peat and humus. Hallikas, J. (ed.). 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1986. 213p. 
(in Finnish, Swedish, English) (CONF-8509468—: Seminar on peat 
and humus, Turku (Finland), 2-3 Sep 1985). Order Number 
DE91746285. Source: OSTI;NTIS (US Sales Only). 

The presentations in symposium on peat research were focused 
on the chemical and physical properties of peat and also of humus 
studies on the genesis and age of the Finnish peat deposits were 
also presented. 


0108 Waste Management 


Refer also to citation(s) 9348, 9355, 9356, 9439, 9514, 9515, 
9516, 9580, 9894, 9895, 10228, 12197 


9488 (CONF-8910245—Summs., pp. 249-263) Diagnostic 
tests in a flue gas stream - Fouling probe. Sohal, M. (idaho Na- 
tional Engineering Lab., Idaho Falls (USA)). USDOE Assistant 
Secretary for Conservation and Renewable Energy, Washington, 
DC (USA). Office of Industrial Programs. Jul 1990. DOE Contract 
AC07-761D01570. From Advanced Heat Exchangers Program re- 
view meeting; Herndon, VA (USA); 11-12 Oct 1989. In Advanced 
Heat Exchangers Program review meeting. Summary report. 282p. 
Order Number DES1004625. Source: OSTI;NTIS. 

This presentation describes the progress of a project to develop 
and test a gas-side fouling probe for use in high temperature in- 
dustrial exhaust gas streams. The results of testing in laboratory 
and industrial setting is given in terms of local and average fouling 
factors. This report consists of copies of overheads used in the 
presentation and a record of a question and answer session. 


9489 (CONF-8910245—Summs., pp. 265-274) Corrosion 
probe testing and development. Federer, J.|. (Oak Ridge 
National Lab., TN (USA)). USDOE Assistant Secretary for Conser- 
vation and Renewable Energy, Washington, DC (USA). Office of 
Industrial Programs. Jul 1990. From Advanced Heat Exchangers 
Program review meeting; Herndon, VA (USA); 11-12 Oct 1989. In 
Advanced Heat Exchangers Program review meeting. Summary re- 
port. 282p. Order Number DE91004625. Source: OSTI;NTIS. 

This presentation describes the progress of a project to demon- 
strate that the temperature of an instrumentation probe in a flue 
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gas stream can be controlled relative to the temperature of the flue 
gas stream. The design and construction of the probe, its tempera- 
ture controlling instrumentation and its installation at the test site 
are reported. This report consists of copies of overheads used in 
the presentation and a record of a question and answer session. 


9490 (DOE/PC/79918-T6) Novel sorbents for coal conver- 
sion wastewater treatment: Final report, September 16, 
1987—September 15, 1990. Fogler, H.S.; Srinivasan, K.R. Michi- 
gan Univ., Ann Arbor, Mi (USA). Dept. of Chemical Engineering. 
[1990]. 70p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FG22-87PC79918. Order Number DE91006792. Source: 
OSTI;NTIS; GPO Dep. 

A microseparation process based on adsorption to remove trace 
levels of toxic organics in coal conversion wastewaters was 
undertaken. The development of modified-clay adsorbents as alter- 
natives to activated carbons became the major focus of this grant. 
Three generations of modified smectites namely, an Inorgano-Clay 
(e.g. hydroxy aluminium-montmorillonite, HYDAL-MONT), and 
Inorgano-Organo-Clay (e.g. cetyl pyridinium-hydroxy aluminum- 
montmorillonite, CPC-HYDAL-MONT), and and organo-commerical 
clay (e.g. cetyl pryidinium-emathlite, CPC-EMAT) were developed 
and characterized. The absorption of benzopyrene, fluorene, pen- 
tachlorophenol, polychlorinated dioxins, polychlorinated biphenyls, 
and polycyclic aromatic hydrocarbons is discussed. 57 refs., 32 
figs., 17 tabs. 


9491 (DOE/PC/80541-T13) A study of some wastewater 
contaminants: Final composite report, September 15, 1985— 
September 14, 1988. Wilson, R.F. Texas Southern Univ., Houston, 
TX (USA). Dept. of Chemistry. [1988]. 17p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FG22-85PC80541. Order Num- 
ber DE89004334. Source: OSTI;NTIS; GPO Dep. 

Coal conversion processes (liquefaction and gasification) always 
generate process wastewaters containing relatively high concentra- 
tions of toxic phenolic organic compounds, ammonia, cyanide, 
hydrogen sulfide, as well as, certain toxic heavy metals. Studies in 
our laboratory show that these metal ions react with the phenolic 
compounds to form complex ions and coordination compounds. 
The interaction of iron(Ill), copper(Il), zinc(II), cobalt(II) dichromate 
ion, and dioxouranium(VI) ion with our model reagent 2- 
hydroxymethyl- 6(2’-hydrozymethyl-5’-  hydrozy-4’ —pyrone-6’) 
pyranyl[3,2-b] pyran-4,8-dione has been studied. The formation 
constants and coordination numbers for most of these ions have 
been determined using the polarography. Polarographic studies 
carried out on Zn*?, Co*®, and Cro07" under the conditions used 
in this study were not completely reproducible. These studies, in 
aqueous media, suggest that there is a substantial and material 
need to study the extent of transport of metal complexes across 
the aqueous organic interface in the liquid-liquid extraction of coal- 
conversion process wastewaters. — 


9492 (DOE/PC/88910-8) Detoxification and generation of 
useful products from coal combustion wastes: Final technical 
report. Arkansas Tech Univ., Russellville, AR (USA). 21 Nov 1990. 
58p. Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88910. Order Number DE91006728. Source: OSTI; NTIS; 
GPO Dep. 

Electric utilities are on the brink of a new era in waste disposal 
problems. This research project addresses the issue of how to ef- 
fectively dispose of flyash, bottom ash, desulfurization sludge 
through the generation of chemically-hardened material that could 
potentially be used as a cement or as a synthetic aggregate. The 
specific goals of this study were: (1) to study the hardness of mix- 
tures of flyash, bottom ash, and DSG treated with lime and other 
hardening agents; (2) to determine the optimum solids content, set- 
ting time, moisture content, and post setting treatments that will 
yield the greatest strength and hardness out of these mixtures; and 
(3) to determine the leachability of the synthetic material as a mea- 
sure of its ability to retain absorbed and/or entrained toxic metals. 
50 refs., 15 figs., 8 tabs. 


9493 (DOE/PC/88932-T3) Plasma assisted NO, reduction 
in existing coal combustors: Quarterly progress report. Yao, 
S.C.; Russell, T. Carnegie-Mellon Univ., Pittsburgh, PA (USA). 
Dept. of Mechanical Engineering. 13 Dec 1990. 8p. Sponsored by 
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U.S. DOE Fossil Energy. DOE Contract FG22-88PC88932. Order 
Number DE91007380. Source: OSTI;NTIS; GPO Dep. 

Numerical modeling has shown that the reduction of NO by the 
injection of the NH2 radical is very promising. Conditions which 
simulate combustion gases at temperatures from 500 K to 6000 K 
were used to model radical injection near and in the flame. The 
NHp2 reduction scheme functions remarkably well, even at transient 
local temperatures as high. as 4000 K. Complete reduction of the 
NO to Np and H20O is achieved nearly instantaneously (10—1°s) in 
this ideal model. Mixing losses and radical generation must be ex- 
amined to identify the actual limits of this reduction. NH2 radical 
production was modeled to occur via high temperature dissociation 
of ammonia. Production of effective radicals by the combination of 
the nitrogen radical (N) with hydrogen (H2) is less effective than 
NH3 dissociation. Reduction of NO by the direct injection of the N 
radical was found to be ineffective in the oxidizing environment of 
the flue gas. In order to properly evaluate the potential for the NO, 
reduction system, a schematic of the system has been developed 
for analyzing the sources of the energy required and heat loss 
during the whole process. Several efficiencies (e.g., the system ef- 
ficiency and the plasma gun efficiency) were defined. A Fortran 
code was developed for generalized applications, and calculations 
were performed for the nitrogen plasma and ammonia plasma 
based on appropriate assumptions. In order to explore the feasibil- 
ity of using plasma injection to reduce NO, emissions, laboratory 
investigation is in progress. A small scale combustion facility has 
been designed and constructed. 3 figs. 


9494 (DOE/PC/89768-T1) Pulsed electron beam 
precharger: Technical progress report No. 3, March 1, 1990- 
May 31, 1990. Finney, W.C. (ed.); Shelton, W.N. Florida State 
Univ., Tallahassee, FL (USA). Dept. of Physics. [1990]. 43p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
89PC89768. Order Number DE91005595. Source: OSTI;NTIS; 
GPO Dep. 

Florida State University is investigating the concept of pulsed 
electron beams for fly ash precipitation. This report describes the 
results and data on three of the subtasks of this project and prelim- 
inary work only on the remaining five subtasks. Described are the 
modification of precharger for pulsed and DC energization of an- 
ode; installation of the Q/A measurement system; and modification 
and installation of pulsed power supply to provide both pulsed and 
DC energization of the anode. The other tasks include: measure- 
ment of the removal efficiency for monodisperse simulated fly ash 
particles; measurement of particle charge; optimization of pulse en- 
ergization schedule for maximum removal efficiency; practical 
assessment of results; and measurement of the removal efficiency 
for polydisperse test particles. 15 figs., 1 tab. (CK) 


9495 (DOE/PC/89805-T2) Cross-flow, filter-sorbent cata- 
lyst for particulate, SO. and NO, control: Fourth quarterly 
technical progress report. Little (Arthur D.), Inc., Cambridge, MA 
(USA). Nov 1990. 22p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC22-89PC89805. (ADL-64303). Order Number 
DE91005460. Source: OSTI;NTIS; GPO Dep. 

The device described in this report will simultaneously remove 
particulates, SO2 and NO, from the combustion gases of coal 
combustors. The device is configured as a cross-flow filter. The 
gas flows from the inlet passages to orthogonally oriented dis- 
charge channels via thin, multilayered porous walls. Flue gas 
enters from both the front and back of the device. With the left wall 
of the filter sealed, gas discharges from the right side of the de- 
vice. The key to combined physical (fly ash) and chemical (SO2/ 
NO,) cleaning is to utilize chemical active sorbent-catalysts (e.g., 
metal oxides) in the layered walls of the filter. This quarter, the 
NO, reduction activity of three sorbent-catalyst materials was 
tested over a temperature range from 200 to 500°C. We were pri- 
marily interested in the sorbent-catalyst NO, reduction performance 
at 400°C because this appears to be a minimum temperature for 
acceptable sulfur capture with these sorbents. the tradeoff between 
sulfur capture and NO, reduction performance for these sorbent- 
catalysts is clear: sulfation improves with higher temperatures 
(e.g., 400-600°C) while NO, reduction improves at lower tempera- 
tures (€.g., 200-300°C). Sorbent-catalyst materials included: 
Cu-7AI-O; Cu-Ce-O; and CeO. 7 refs., 7 figs., 4 tabs. 
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9496 (CONF-910402-7) The dilemma of fossil fuel use and 
global climate change. Judkins, R.R. (Oak Ridge National Lab., 
TN (USA)); Fulkerson, W.; Sanghvi, M.K. Oak Ridge National Lab., 
TN (USA). [1991]. 15p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract ACO05-840R21400. From 201. American Chemical 
Society (ACS) national meeting; Atlanta, GA (USA); 14-19 Apr 
1991. Order Number DE91007859. Source: OSTI;NTIS; GPO Dep. 

The use of fossil fuels and relationship to climate change is dis- 
cussed. As the use of fossil fuels has grown, the problems of 
protecting the environment and human health and safety have also 


grown, providing a continuing challenge to technological and man- 


agerial innovation. Today that challenge is to control atmospheric 
emissions from combustion, particularly those emissions that cause 
acidic deposition, urban pollution, and increasing concentrations of 
greenhouse gases. Technology for reducing acidic deposition is 
available and needs only to be adopted, and the remedies for ur- 
ban pollution are being developed and tested. How effective or 
expensive these will be remains to be determined. The control of 
emissions of the greenhouse gas, CO2, seems possible only be re- 
ducing the total amounts of fossil fuels used worldwide, and by 
substituting efficient natural gas technologies for coal. Long before 
physical depletion forces the transition away from fossil fuels, it is 
at least plausible and even likely that the greenhouse effect will im- 
pose a show-stopping constraint. If such a transition were soon to 
be necessary, the costs would be very high because substitute en- 
ergy sources are either limited or expensive or undesirable for 
other reasons. Furthermore, the costs would be unevenly felt and 
would be more oppressive for developing nations because they 
would be least able to pay and, on average, their use rates of fos- 
sil fuels are growing much faster than those of many industrialized 
countries. It is prudent, therefore, to try to manage the use of fossil 
fuels as if a greenhouse constraint is an important possibility. 


9497 (KTWE-D-183) The role of peat exploitation in alter- 
ing the carbon balance in Finland and worldwide. Ahlhoim, U. 
(Joensuu Univ. (Finland)); Silvola, J. Kauppa-ja Teollisuusministe- 
rio, Helsinki (Finland). Energiaosasto. 1990. 60p. (In Finnish). 
Project KTM-21/881/89. Order Number DE91746273. Source: 
OSTI;NTIS (US Sales Only). 

This paper estimates the contribution of peat exploitation to CO2 
emission and compares it with other sources of COz to the atmos- 
phere, both globally and in Finland. About 5 Pg (Pg=10"5 g) 
carbon is emitted annually into the atmosphere due to the buming 
of fossil fuels. In recent reviews, the biosphere has been estimated 
to be a net carbon source of 1.6-2.0 Pg annually. About 0.5% of 
net carbon emissions comes from peat harvesting and exploitation. 
Human activities is estimated to have caused in Finland a net 76- 
91 million tons of CO to be emitted into the atmosphere in 1988. 
The portion due to peat eploitation was about 5 million tons. If peat 
from an area of 1 ha is removed to a depth of 2 m and burned for 
fuelk 3700 tons of COz2 will be released into atmosphere. After the 
peat is removed and the area is then used for silvicultural pur- 
poses, the 70 year old mature forest can fix about 10% of the CO 
released by peat exploitation. If such an area is used as an energy 
tree plantation, the corresponding figure is 2-5% in 5-10 years. If 
the peatland is allowed to continue growing after the exploitation, it 
will take over 4000 years for the peatland to accumulate this 
amount of peat again. Methane and nitrous oxide are other green- 
house gases, which are produced in peatlands. The diverse ways 
in which peatlands are utilized produce different effects in the for- 
mation, absorption and decomposition of greenhouse gases. 


9498 (STEV-TORV-90-11) Hydrogeologic studies of mires 
in Haerjedalen. Staffansson, H. (Uppsala Univ. (SE). Kvartaergeol- 
ogiska avd.). Statens Energiverk, Stockholm (Sweden). May 1990. 
74p. (in Swedish). Project STEV-216-068. Order Number 
DE91746319. Source: OSTI;NTIS (US Sales Only). 

The Department of Quarternary Geology, University of Uppsala, 
started 1985 a research project in Sveg, Haerjedalen, in coopera- 
tion with a peat production project. The research project deals with 
several subprojects. This report is the final report from the subpro- 
ject hydrogeological studies of peatlands. The results show that 
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shrinkage of the peatlayer in connection with ditching mainly de- 
pends on the bulk density of the peat. Areas with low bulk density 
shrink up to 5 dm while areas with high bulk density shrink 1 dm. 
The groundwater table lowered rapidly after ditching and reached a 
stable level after six months. This increased the infiltration capacity 
of the peatland radically. The results from this study indicates that 
the ditch spacing of 20 m, common in peat harvesting, could be 
extended to 30 m without getting problems caused by a high 
ground water level. Suspended solids in discharge water from peat 
harvest areas is the most significant environmental problem con- 
cerning water quality. In the discharge water from areas prepared 
for peat harvesting we have also have measured higher levels of 
pH, alcalinity, iron and calcium. After ditching the peatland areas 
functions more as outlet areas than filters due to the changed re- 
doxpotential. 


9499 (VTT-SYMP-56) Reduction of harmful flue gas emis- 
sions. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 1985. 
156p. (CONF-8406299-: Seminar on reduction of harmful flue gas 
emissions, Espoo (Finland), 12-13 Jun 1984). Order Number 
DE91746266. Source: OSTI;NTIS (US Sales Only). 

A symposium on the reduction of harmful flue gas emissions 
was held on June 12-13, 1984 at the Technical Research Centre of 
Finland (VTT), Espoo, Finland. The symposium was arranged by 
the Working Group for Energy Research within the Committee for 
Scientific and Technical Cooperation between Finland and the So- 
viet Union. One of the main areas in the energy research is today 
related to the combustion and boiler techniques. Improved control 
of the combustion process in different boiler constructions is one 
important research objective. This again opens new possibilities for 
increased overall efficiency and reduced flue gas emissions. The 
environmental aspects are gaining in importance in all industrial- 
ized countries. In the symposium program the main emphasis was 
laid on the various emissions in combustion, their formation, reduc- 
tion and measurement. Altogether 12 lectures were held by the 
Finnish and Soviet specialists. 
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9500 (ETDE/JP-mf-1749766, pp. 19-24) Present conditions 
of coking coal resources. Otake, N. (Nippon Steel Corp., Tokyo 
(Japan)). Fuel Society of Japan, Tokyo (Japan). 12 Apr 1990. 62p. 
(In Japanese). In Summaries of the studies published in No. 88 
Cokes Special Meeting held in April 1990 by Cokes Department of 
The Fuel Society of Japan. Order Number DE91749766. Source: 
OSTI:NTIS (US Sales Only). 

This paper described the present situations of main coking coal 
resources in the world. The main supplying sources of coking coal 
to Japan are Australia, Canada and USA which occupy more than 
80%, and USSR, China and South Africa supply remaining coking 
coal. Proved workable coal reserves consist of bituminous coal of 
1 trillion and 75.4 billion tons, subbituminous coal of 130.8 billion 
tons and lignite of 391.6 billion tons. Coal of all energy resouces 
does not show the uneven distribution. Proved workable reserves 
of bituminous coal consist of 610.7 billion tons in China, 112.9 bil- 
lion tons in USA and 104.0 billion tons in USSR and these three 
countries occupy 77% of all bituminous coal. The present coal pro- 
duction is about 3 billion and 322.7 million tons in 1988, so that 
there is no concern for coal reserves. The demand of coking coal 
in the world is 500 million tons in 1988 and future expansion can- 
not be expected. On the other hand, the demand for steam coal is 
2.67 billion tons in 1988 but the supply may become tight in 1990s 
because the demand is forecasted to increase along with the in- 
crease of coal fired power stations. 


9501 (VTT-SYMP-65, pp. 6-12) The genesis, stratigraphy 
and age of Finnish peat deposits. Glueckert, G. (Turun 
yliopisto (Finland). Maaperaegeologian osasto). Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). 1986. (In Finnish). (CONF- 
8509468-: Seminar on peat and humus, Turku (Finland), 2-3 Sep 
1985). In Peat and humus. 213p. Order Number DE91746285. 
Source: OSTI;NTIS (US Sales Only). 

The genesis, stratigraphy and age of Finnish peat deposits are 
briefly described. Finnish peats are classified according to their 
botanical composition to Sphagnum, sedge (Carex) and wood 
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peats. They form complex types of peat land: the ombrotrophic 
raised bogs in southern Finland and the minerotrophic open sedge 
(aapa) bogs in northern Finland. The structural bog types in the 
geological classification are mainly composed of Sphagnum and 
Carex peats. The raised bogs are predominantly built up of Sphag- 
num peat, the aapa bogs of Carex peat. The bogs are formed by 
paludification of lakes, of rising coasts or of low-lying forests. The 
thickness of peat varies from 3 to 8 m in southern Finland and 
from 1 to 3 m in northern Finland. The age of the bogs varies ac- 
cording to the uplift of land and the altitude of the bog gasin above 
sea level. The oldest bogs are 9500-10000 years old and formed 
in southern and eastern Finland on high-lying upland tracts just 
after the retreat of the ice at the end of the last glaciation. The ge- 
ological and palaeontological development of bogs and the history 
of climate and vegetation can be studied and dated pollenanalyti- 
cally and with the radiocarbon method. 
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9502 (STEV-TORV-90-8) Large aggregate peat: Final re- 
port, stage 2-4. Eriksson, Bendt (Stiftelsen Svensk Torvforskning, 
Umeaa (SE)). Statens Energiverk, Stockholm (Sweden). Dec 1989. 
48p. Project STEV-215-002. Order Number DE91746316. Source: 
OSTI;NTIS (US Sales Only). 

Also available in Swedish. 

The project aims at finding more efficient harvesting methods for 
peat extraction. It has been found that large size sod peat dries 
equally well as the conventional sod peat. New machines have 
been constructed to dig and handle this large size sod peat. The 
problems and solutions are presented. (U.W.). 


9503 (STEV-TORV-90-9) Operational follow-up and pro- 
duction studies of peat machines 1989. Burvall, J. (Stiftelsen 
Svensk Torvforskning, Umeaa (SE)); Junghagen, S.; Dryler, K. 
Statens Energiverk, Stockholm (Sweden). Dec 1989. 58p. (in 
Swedish). Project STEV-216-008. Order Number DE91746317. 
Source: OSTI;NTIS (US Sales Only). 

The main goal of operational follow-up is to measure (parallel 
with method development), the technical performance of new and 
redesigned peat machines available to peat producers. Following 
types of machines have been tested and comparison of different 
makes have been performed: * Sod peat winning machines, * Sort- 
ing machines, * Self-loading wagons, * Loaders. The methods of 
measurement used for capacity measurement are well suited to the 
objective in commercial investigations as concerns accuracy and 
precision in relation to costs and effort. In more thorough sti''2s of 
primarily sod peat absorbers it is more difficult to establish signifi- 
cant connections between various parameters with the current 
methods and procedures for taking samples. The greatest need for 
method development concérns the description of the degree of 
processing (maceration) of peat. 


9504 (STEV-TORV-90-10) Peat-bog survey with NIR (Near 
Infrared Spectroscopy). Bohlin, E.; Jonsson, Carina; Linder, H. 
Statens Energiverk, Stockholm (Sweden). Mar 1990. 39p. (in 
Swedish). Project STEV-216-008. Order Number DE91746318. 
Source: OSTI;NTIS (US Sales Only). 

The goal of the present report has been to develop an effective 
method of making a quantitative and qualitative inventory of peat 
soil with the aid of NIR-analysis (Near Infrared Spectroscopy). 
Sampling was carried out in two stages with varying sampling fre- 
quency (interval 200 and 50 m). The aim here has been to 
demonstrate how sampling frequency influences the reliability of 
the calculations of the total content of various substances in the 
bog. Chemical analysis of the samples taken took place primarily 
at the National Agricultural Chemistry lab in Umeaa. The results 
show that as to the parameters of energy value, carbon, hydrogen 
and nitrogen percentages, carbohydrates, amino-acid and dry- 
substance contents, satisfactory predictions were obtained; while 
the predictions concerning ash and sulphur contents were more 
uncertain. Variogram analysis has been conducted on a selected 
portion of the material in order to improve precision in the calcula- 
tions. The results are presented in the form of maps showing the 
distribution of energy value and bitumen and carbohydrate content 
over the bog surface. The conclusion reached by this study is that 
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the NIR-method is well suited to peat inventory when it is of inter- 
est to determine many different chemical qualities in peat at a not 
unreasonable cost. However, the NIR-analysis must be combined 
with an accurate determination of the quantity of dry substance in 
the bog in order that the precision of the substance quantity predic- 
tion be satisfactory. Further certainty in these determinations can 
be achieved through variogram analysis, which can also be used 
to produce maps depicting the concentrations of various elements 


in the bog. 


9505 OR in British Coal 1989/90. 1990 39p. Source: ORE, 
Consort House, Waterdale, Doncaster, DN1 3HR, UK. 

Assistance provided by the Operations Research Executive to 
British Coal managers from corporation to colliery level during 
1989/90 is reviewed. Major projects arose from the impact of the 
restructuring of the electricity industry. ORE contributed to assess- 
ments of the future energy economy and of environmental issues 
and to negotiating fuel supply contracts with PowerGen and Na- 
tional Power. ORE has helped reduce costs and improve efficiency 
in colliery operations, colliery planning, mining equipment manage- 
ment and business operations largely with the aid of OR-developed 
software. PC-COSHH and PC-NOISE systems, for example, have 
been developed for safety management. In 1990 ORE will join the 
IT department to provide a sharper focus to managers on matters 
involving computer-based systems to improve performance. A glos- 
sary of ORE software is included. 


0130 Transport, Handling, and Storage 
Refer also tc citation(s) 9339, 10271 


9506 (DOE/MC/24207-2945) Theorectical and numerical 
studies of constitutive relations for frictional granular flow: 
Semi-annual report, January-June 1990. Gray, D.D.; Stiles, J.M. 
West Virginia Univ., Morgantown, WV (USA). Dept. of Civil En¢i- 
neering. Dec 1990. 33p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FC21-87MC24207. Order Number DE91002021. 
Source: OSTI;NTIS; GPO Dep. 

This report describes progress made during the period from Jan- 
uary 1 thorough June 30, 1990. Numerical work during this period 
was directed toward writing and debugging a computer program 
(CHUTE) to simulate the three-dimensional frictional flow of a gran- 
ular material down an inclined rectangular channel. In order to 
debug program CHUTE’s numerical algorithm, two other problem 
specific computer programs were written. These programs simu- 
lated confined uniaxial compression (COMPRESS) and flow in a 
driven cavity (DRIVEN). Analytical work during this period was de- 
voted to incorporating cohesion in the frictional granular constitutive 
relation and modifying the shape of the yield surface. All three 
computer codes are described and results are discussed on the 
generalization of the yield surface. 8 refs., 12 figs. 


9507 (DOE/MC/24207—2946) Progress in the implementa- 
tion of a constitutive relationship for frictional granular flow in 
program MFIX. Stiles, J.M.; Gray, D.D. West Virginia Univ., Mor- 
gantown, WV (USA). Dept. of Civil Engineering. Feb 1989. 28p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
87MC24207. Order Number DE91002040. Source: OSTI;NTIS; 
GPO Dep. 

The purposes of this project were to use the constitutive relation- 
ship for a frictional granular material presented by Gray and Stiles 
(1988) in the computer program MFIX [hydrodynamic code used to 
model the flow of fluidized granular materials] and to validate the 
constitutive relationship in MFIX required correcting the constitutive 
relationship, expressing the corrected constitutive relationship in a 
form usable by MFIX, and deriving an expression for the stress 
tensor when the granular material is rigid. The first test problem 
attempted was a slumping cylinder of granular material, and the re- 
sults indicated that modifications were required in the iterative 
method used by MFIX to solve the governing equations for the 
granular material. A simpler test problem that consisted of granular 
material flowing down an inclined plane was proposed to facilitate 
the modification of MFIX. This models the discharge of granular 
materials from storage silos. 5 refs., 3 figs., 2 tabs. 





9508 (DOE/PC/89796-2) Storage, transportation and at- 
omization of CWF for residential applications: Quarterly status 
report No. 2, January 1, 1990-March 31, 1990. Breault, R.W. 
TECOGEN, Inc., Waltham, MA (USA). Jul 1990. 18p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC22-89PC89796. Or- 
der Number DE91007382. Source: OSTI;NTIS; GPO Dep. 

Under a contract with the Department of Energy, Pittsburgh En- 
ergy Technology Center (PETC), Tecogen Inc. is developing a 
coal-water fuel (CWF)-fired advanced combustor for residential ap- 
plications. In order to bring the technology to the point of 
commercial readiness expeditiously, it is important to develop com- 
ponents and systems for storage, transportation, and handling of 
these fuels for end use. This research and development effort is 
designed to augment the data base on the use of CWF for resi- 
dential applications. During the quarter, work was conducted on: 
Task 1 — Project Planning, Task 2 — Fuel Preparation, and Task 5 — 
Residential Handling. 3 figs., 3 tabs. 


9509 (DOE/PC/90956-T10) Optical instrumentation and 
study of gas-solid suspension flows: Final report. Ling, S.C.; 
Pao, H.P. Catholic Univ. of America, Washington, DC (USA). Sep 
1990. 39p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FG22-86PC90956. Order Number DE91005533. Source: 
OSTI;NTIS; GPO Dep. 

A new technique and particle detecting system for the quantifica- 
tion of local fluid flow velocities, particle concentrations and size 
distributions in gas-solid suspension flows has been successfully 
developed and constructed. A new 2-inch diameter pneumatic-pipe 
test-loop facility for study of solids transport flows has been built 
and in operation. In order to check scaling law developed from the 
experimental results in the 2-inch pipe, a 4-inch pipe test-loop facil- 
ity was also designed and constructed. In the past, the mechanics 
of suspended-solid flow have not been solved in a closed form due 
to the lack of a model for the turbulent field to pick up solid particles 
from the flow boundary. In this research project, we have identified 
the existence of micro-hairpin vortices as a major mechanism for 
the lifting of solid particles from the flow boundary. This permits 
one to formulate a realistic model. That is, the introduction of a 
particle source term in the governing transport equation for the sus- 
pended particles. The resultant solution predicts the correct critical 
flow conditions for the initial pickup of different sizes of solid parti- 
cles and their subsequent concentrations in the flow field. 21 figs. 


9510 (ETDE/JP-mf—1749779, pp. 276-279) Effect of addi- 
tion of polysaccharides on the properties of coal water slurry. 
Ogo, Y. (Osaka City Univ., Osaka (Japan). Faculty of Engineering); 
Miyazaki, J.; Yamane, Y.; Ogawa, M. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (In Japanese). In Papers published in 
No. 56 Meeting of The Fuel Society of Japan and No. 26 Coal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Oniy). 

The addition effect of guar gum (GG), polysaccharide substituted 
for xanthan gum (XG), on properties such as, in particular, a static 
stability of heavy coal water slurry (CWS) was examined. Slurry 
specimens were prepared by mixing raw coal, water and a surface- 
active agent, and their yield values, plastic viscosities and static 
stabilities were measured while adding polysaccharide solutions 
with different concentrations to them. As a result, although the yield 
value of slurry specimens was independent of polysaccharide, the 
plastic viscosity was dependent on the amount of polysaccharide. 
Although XG was clearly more excellent in static stability than GG, 
a large amount of GG offered the addition effect similar to that of 
XG. In addition, GG was useful for CWS with a broad particle size 
distribution as a substitute of XG, and as mixed with polyvalent 
metal ion, GG could also obtain the stabilization function similar to 
that of XG. 1 ref., 10 figs., 1 tab. 


9511 (ETDE/JP-mf-1749779, pp. 280-283) Electric conduc- 
tivity of coal-water slurries and their stability. Eguchi, K. 
(Kansai University, Osaka (Japan). Faculty of Engineering); Oda, 
H.; Yokokawa, C. Fuel Society of Japan, Tokyo (Japan). 7 Sep 
1990. 336p. (In Japanese). In Papers published in No. 56 Meeting 
of The Fuel Society of Japan and No. 26 Coal Science Conference 
jointly held in 1989. Order Number DE91749779. Source: 
OSTI;NTIS (US Sales Only). 
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The electric conductivity of coal water slurries (CWS) was mea- 
sured, and its relation to the stability of CWS was discussed. Some 
CWSs with different coal concentrations, and those mixed with 
surface-active agents were prepared from two kinds of coals with 
different properties. The electric conductivity increased with the 
coal concentration of CWS, and then suddenly decreased after 
reaching a certain constant value. The increase in electric conduc- 
tivity was caused by electrolyte in coal, and the coal concentration 
range for nearly constant electric conductivities agreed with that for 
stable slurry. The sudden decrease point of the conductivity agreed 
with the critical point where a slurry fluidity disappeared. As a re- 
sult, the formation of a network structure to depress ion transfer in 
CWS was required to obtain stable slurry. In addition, a water re- 
pellent treatment with fluororesin for coal particles was effective in 
slurrying some kinds of coals unsuitable for heavy slurry. 1 ref., 5 
figs., 1 tab. 
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Refer also to citation(s) 9349, 9362, 9459, 9460, 9499, 9508, 
9888, 9890, 9897, 10163, 10229, 10315, 10316, 10712, 12197 


9512 (CONF-910424—2) Characterization of fuels for at- 
mospheric fluidized bed combustion. Daw, C.S. (Oak Ridge 
National Lab., TN (USA)); Rowley, D.R.; Perna, M.A.; Stallings, 
J.W.; Divilio, R.J. Oak Ridge National Lab., TN (USA). [1990]. 36p. 
Sponsored by Electric Power Research Institute. DOE Contract 
AC05-840R21400. From 11. international conference on fluidized 
bed combustion; Montreal (Canada); 21-24 Apr 1991. Order Num- 
ber DE91005016. Source: OSTI;NTIS; GPO Dep. 

The Electric Power Research Institute (EPRI) has sponsored a 
fuels characterization program for the past several years with the 
intention of assisting utilities and boiler manufacturers in evaluating 
fuel quality impact on atmospheric fluidized bed combustion 
(AFBC) performance. The goal has been to provide an improved 
framework for making fuel switching decisions and consolidating 
operating experience. Results from this program include a set of 
bench-scale testing procedures, a fuel characterization data base, 
and a performance simulation model that links fuel characteristics 
to combustion performance. This paper reviews the major results 
of the fuels characterization program. The testing procedures, data 
base, and performance simulation models are briefly described and 
their application illustrated with examples. Performance predictions 
for the B&W 1-ft? bench-scale AFBC and the Tennessee Valley Au- 
thority (TVA) 20 MW(e) AFBC Pilot Plant are compared with actual 
test data. The relationship of coal rank to combustion is discussed. 
11 refs., 12 figs., 5 tabs. 


9513 (CONF-9010301—1) Atmospheric Fluldized Bed 
Cogeneration Air Heater Experiment. Podolski, W. (Argonne Na- 
tional Lab., IL (USA)); Natesan, K.; Gerritsen, W.; Stewart, A.; 
Robinson, K. Argonne National Lab., IL (USA). [1990]. 31p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract W-31109-ENG-38. From Department of Energy (DOE) 
contractor’s review meeting; Chicago, IL (USA); 2-3 Oct 1990. Or- 
der Number DE91006659. Source: OSTI;NTIS; GPO Dep. 

The US DOE-sponsored Atmospheric Fluidized-Bed Cogenera- 
tion Air Heater Experiment (ACAHE) is intended to assess the 
performance of various heat exchanger materials in order to estab- 
lish confidence in the resultant designs of fluidized-bed combustion 
(FBC) air heater systems. Westinghouse Electric Corporation and 
its subcontractors prepared specifications and hardware for the 
ACAHE. Argonne National Laboratory (ANL), through a contract 
with the Rocketdyne Division of Rockwell International, (Ri) con- 
ducted the tests in the DOE 6-ft x 6-ft atmospheric fiuidized-bed 
combustion facility in El Segundo, CA. Prior to the tests at Rock- 
well, ANL prepared an assessment of the information available in 
the literature concerning materials performance under these condi- 
tions and conducted bench-scale corrosion studies in simulated 
FBC environments. This paper presents the results of the latter two 
activities and a description of the facility and test hardware, the 
test operating conditions, and a summary of the operation at Ri. 
Analysis of the testing at Ri is currently underway and will be re- 
ported on at a later date. 30 refs., 22 figs., 3 tabs. 
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9514 (DOE/MC/21353-2947) Models for defluidization 
caused by agglomeration in a fluidized bed. Moseley, J.L. EG 
and G Washington Analytical Services Center, Inc., Morgantown, 
WV (USA). Jul 1989. 74p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC21-85MC21353. Order Number DE91002043. 
Source: OSTI;NTIS; GPO Dep. 

The agglomeration of coal and coal ash in fluidized-bed gasifiers 
(FBG’s) and fluidized-bed combustors (FBC’s) is of great interest in 
coal conversion. Two models to estimate the defluidization velocity 
are developed by using a two-particle collision model and two 
models of the granular energy of the solid particles in the bed. The 
first granular energy model estimates the granular energy as a 
fixed fraction of the excess fluidization energy. From the granular 
energy estimates for the granular root-mean-square (rms) speed 
and the granular temperature are obtained. These estimates are 
expressed in terms of the operating parameters, including the su- 
perficial velocity of the fluidizing gas. The second model uses an 
estimate of the granular temperature given in the literature. The 
two granular energy models are put in the same framework, which 
the authors refer to as the general granular energy model. Assum- 
ing that the average relative collision speed is proportional to a 
power of the granular rms speed, a defluidization criterion is 
obtained by comparing the granular rms speed with the critical rel- 
ative collision speed from the two-particle collision model. Using 
the general granular energy model, a general formula for the deflu- 
idization velocity is obtained. Specific formulas are obtained by 
using the two specific granular energy models. Using the available 
data on the material properties of coal ash as a function of temper- 
ature, the formulas for the defluidization velocity are expressed as 
a function of bed temperature. To validate the models, a qualitative 
comparison of the formulas with existing experimental data is 
made. Analysis of the formulas led to a simple formula for the 
defluidization velocity which is suitable for correlation with experi- 
mental data. 35 refs., 1 fig., 4 tabs. 


9515 (DOE/MC/22220-2917) Pian for Test Series A2.2: Fi- 
nal report. National Coal Board, Nottingham (UK). Nov 1987. 40p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
86MC22220. Order Number DE91002005. Source: OSTI;NTIS; 
GPO Dep. 

Test Series A2.2 constitutes the second half of Test Series A2, 
the second test series to be undertaken at the Grimethorpe PFBC 
Establishment as part of Phase A of the joint BCC/CEGB Program 
on PFBC. Test Series A2.2 will comprise at least 430 coal burning 
hours. All but approximately 100 of these will be funded by the US 
DOE (Department of Energy) who have entered into a Co- 
operative Agreement with BCC and CEGB. The remaining time will 
be funded jointly by US and UK governments as a Stage 5 of the 
IEA Grimethorpe PFBC Project. Experiments on an advanced 
HTHP filter funded by EPR! under a further Co-operative Agree- 
ment will be carried out. Coal and sorbent of US origin are both 
being provided by US DOE as part of the Co-operative Agreement. 
This report specifies the operating conditions for Test Series A2.2 
and puts forward 15 objectives to be accomplished by 16 test 
conditions. At first, the coal and sorbent will be fed dry. The experi- 
ment will then proceed through combinations of wet and dry feed 
modes finishing with thick slurry feeds. Details are given of inspec- 
tions, sampling and special measurements. Finally, contingency 
plans are proposed. 2 refs., 3 figs., 7 tabs. 


9516 


(DOE/MC/23167-2920) Advanced coal-fueled gas 
turbine systems: Annual report, July 1989-June 1990. Westing- 
house Electric Corp., Orlando, FL (USA). Power Generation 
Projects Div. Jul 1990. 73p. Sponsored by U.S. DOE Fossil 


Energy. DOE Contract AC21-86MC23167. 
DE91002013. Source: OSTI;NTIS; GPO Dep. 
Westinghouse’s Advanced Coal-Fueled Gas Turbine System 
Program is split into two major phases — a Basic Program and an 
Option. The Basic Program, contains the development of a 6 atm, 
7 lb/s, 12 x 10® Btw/hr slagging combustor. Included in this phase 
is an extended period of testing of the subscale combustor devel- 
oped under this program. In the second phase of the Basic 
Program, the combustor would be operated over a 3-month period 
with a stationary cascade to study the effect of deposition, erosion 
and corrosion on combustion turbine components. The option is 


Order Number 
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primarily devoted towards performing a verification test of a 70 x 
10® Btu/hr combustor. This task requires utilization of a facility 
which has a capability to deliver a 700°F air flow of 40 lIb/s at a 
pressure of 14 atm. Critical slagging combustor technology con- 
cerns that are being addressed within this program include: slag 
removal; sorbent stimulated sulfur removal in the slag; suppression 
of NO, formation; complete carbon burnout; adequate particulate 
capture; acceptable pressure loss and availability; slag, particulate 
and sulfur removal from fuel-rich primary combustion gases in the 
second stage; and final gas oxidation and dilution in the third stage 
(operated lean). This report describes the subscale slagging com- 
bustor test (apparatus, plan, test results and discussion). The 
paper briefly discusses two ancillary sulfur studies: spent sorbent 
stability in molten slag and basic sulfur capture. The status of four 
other projects is also discussed: slagging cyclone, real-time slag 
tapping, cascade design and fabrication, and update of reference 
system definition. 5 refs., 29 figs., 8 tabs. 


9517 (DOE/MC/23174-2914) Preliminary investigation of 
the effects of coal-water slurry fuels on the combustion in GE 
coal fueled diesel engine (Task 1.1.2.2.1, Fuels). General 
Electric Co., Erie, PA (USA). Transportation Systems Business Op- 
eration. Jun 1990. 150p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC21-88MC23174. Order Number DE91002016. 
Source: OSTI;NTIS; GPO Dep. 

In prior work with the coal fired diesel research engine, a neces- 
sity to determine the sensitivity of the engine to a wider range of 
fuels was resolved and included in the R and D Test Plan submit- 
ted on 2/9/89. In general, the economic viability and universal 
acceptance of the commercial engine will be a factor of its ability to 
tolerate the widest range of source fuels with minimal fuel benefici- 
ation. As detailed in the R and D Test Plan, a preliminary 
investigation on the effects of coal-water slurry (CWS) fuels on the 
combustion in a GE single cylinder test engine was conducted. 
The following conclusions are obtained from this investigation. All 
the test CWS fuels were successfully burned in the GE engine 
combustion system. They include: 3 to 15 microns mean particle 
size; 0.7 to 2.8% ash level; KY Blue Gem and PA Mariana bitumi- 
nous coal, WY Kemmer and Spring Creek Sub-Bituminous coal; 
coal beneficiated with physical and chemical processes; two kinds 
of additives for OTISCA CWS; and burnout is not effected by ash 
or particle size within the test range. For each kind of CWS fuel, 
the detail design parameters of the fuel injection system has to be 
compatible. With sufficiently high fuel injection pressure, the 3 mi- 
cron mean particle size OTISCA fuel burns faster than the 5 
micron ones. For OTISCA fuel, the burn rate using Ammonium Lig- 
nosulfonate as additive is faster than using Ammonium Condensed 
Naphthalene Sulfonate. Appendices contain data on heat release, 
fuel characterization reports from two laboratories, general engine 
test data, and particulate size distribution. 3 refs. 


9518 (DOE/METC-91/4104) Probe for particle position 
and velocity vector measurement: Technical note. Fasching, 
G.E.; Smith, N.S. USDOE Morgantown Energy Technology Center, 
WV (USA). Jan 1991. 20p. Sponsored by U.S. DOE Fossil Energy. 
Order Number DE91002014. Source: OSTI;NTIS; GPO Dep. 

The Morgantown Energy Technology Center (METC) has been 
developing an instrumentation system to monitor the dynamic be- 
havior of particles in fluidized beds with minimum disturbance of 
particle motion. During the first phase of development, a particle 
velocity probe and a supporting electronic system have been 
designed and tested. This probe provides a tool for measuring par- 
ticle velocity at various points within a cold fluidized bed operating 
in different regimes. When used in complementary fashion with 
particle impact probes, density imaging systems, and other mea- 
surement systems, the velocity probe will contribute to the 
generation of a data base for supporting the advancement of 
fluidized-bed technology. It features a miniature, six-electrode, 
capacitance-based sensing head that is excited by a sinusoidal 
voltage having a peak-to-peak voltage of up to 500 volts and a fre- 
quency of 2 megahertz (MHz). The sixth electrode, placed between 
the sensing and ground electrodes, extends the particle-sensing 
volume farther above the probe head. Capacitive currents flowing 
between four sensing electrodes and ground are influenced by the 
presence and position of a particle passing by the probe head. 





These currents are amplified and synchronously detected to pro- 
duce positional x, y, and z values that are then converted to digital 
form. The resulting digital values of x, y, and z at two values of 
time are used with an internal time base to generate values of the 
three components of the particle vector. METC researchers expect 
to make a more miniature probe and to increase its sensitivity and 
accuracy. 7 refs., 9 figs. 


9519 (DOE/PC/79915—-T10) Mechanisms of coal-water mix- 
ture combustion in fluidized beds: Technical progress report, 
March 15, 1988—June 15, 1988. Brown, R.C. lowa State Univ. of 
Science and Technology, Ames, IA (USA). [1988]. 8p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract FG22-87PC79915. Or- 
der Number DE91007686. Source: OSTI;NTIS; GPO Dep. 

Work during the third quarter of the research project includes es- 
tablishment of experimental technique, preparation of fuels, and 
testing of experimental hypotheses regarding the fluidized-bed 
combustion behavior of coal-water-mixtures. However, we have 
fallen behind schedule in performing combustion tests. 2 refs. 


9520 (DOE/PC/79915-T11) Mechanisms of coal-water 
mixture combustion in fluidized beds: Technical progress re- 
port, June 15, 1988-September 15, 1988. Brown, R.C. lowa 
State Univ. of Science and Technology, Ames, IA (USA). [1988]. 
11p. Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
87PC79915. Order Number DE91007687. Source: OSTI;NTIS; 
GPO Dep. 

Work during the fourth quarter of this research project has con- 
centrated on testing hypotheses concerning combustion behavior 
of coal-water-mixtures (CWM). Some of these hypotheses were 
necessarily reformulated because of experimental difficulties. In 
particular, we were not able to continuously pump CWM prepared 
from 20 x 40 mesh screened coal. Eventually we abandoned the 
20 x 40 mesh CWNM in favor of a mixture with a wider distribution 
of particle sizes and reformulated our hypotheses appropriate to 
the type of tests we could perform. Several hypotheses have been 
tested this quarter. All of these tests are designed to elucidate the 
mechanism by which CWM burn with higher combustion efficiency 
than does dry coal. Details of test results and interpretation are 
given. 7 refs., 1 fig., 2 tabs. 


9521 (DOE/PC/88911—T6) Thermally induced structural 
changes in coal combustion: Quarterly progress report, Au- 
gust 1, 1990-October 31, 1990. Gavalas, G.R.; Flagan, R.C. 
California Inst. of Tech., Pasadena, CA (USA). 7 Dec 1990. 7p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
88PC88911. Order Number DE91006634. Source: OSTI;NTIS; 
GPO Dep. 

The project objectives are (1) to measure the effect of de- 
volatilization temperature and time on properties of the char and 
(2) characterize and quantify the effect of thermal annealing on 
char reactivity during char burnout under conditions of pulverized 
combustion. Coal devolatilization runs continued during the report- 
ing period. Elemental analysis and Nz BET surface areas 
measurements were carried out on the three chars produced in the 
devolatilization runs. The results are presented. Experiments in the 
electrodynamic balance during the reporting period were focused 
on developing ways to measure the particle mass loss and, there- 
fore, the reaction rate directly. This work is summarized in the 
attached Appendix. 4 refs., 1 fig., 1 tab. 


9522 (EPRI-GS-6747, pp. 13.1-13.15) The use of scaling 
laws to study erosion in circulating fluidized beds. Glicksman, 
L.R. (Massachusetts Institute of Technology, Cambridge, MA 
(USA)). Electric Power Research Inst., Palo Alto, CA (USA). Feb 
1990. (CONF-8906299—: Workshop on materials issues in circulat- 
ing fluidized-bed combustors, Argonne, IL (USA), 19-23 Jun 1989). 
In Proceedings: Workshop on materials issues in circulating 
fluidized-bed combustors. 668p. Source: Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

Problems of erosion in a fluidized bed may arise during the oper- 
ation of a prototype or full scale bed. Designers of new beds which 
utilize different geometries are concerned about possible problems 
which may result. There is the perennial concern about the effects 
of increasing the size of a bed. The solution to these problems is 
difficult in a full scale bed. It is very valuable to have modeling 
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techniques which allow the designer or researcher to simulate ero- 
sion conditions on a small, flexible scale. However for these 
techniques to be useful, they must be carefully verified over a wide 
range of conditions so that the accuracy as well as the limitations 
of the technique are well understood. Since the hydrodynamics is 
central to the erosion behavior within a CFB combustor, it must be 
well understood and properly simulated to reproduce conditions 
within a full scale bed. With a proper understanding based on ob- 
servation of the bed hydrodynamic, it should be possible to 
mathematically model and quantitatively predict certain aspects of 
the bed behavior in a local region of the bed. In a circulating bed, 
one such aspect which may be predictable is the velocity of the 
solids layer falling near the wall and the breakup and re- 
entrainment of this layer into the mainstream flow. The key to 
developing this predictive capability is the use of an experimental 
model which exhibits the same hydrodynamics as a large scale 
combustor. The physical model allows a close examination of the 
physics of the flow and erosion near the surface, an essential first 
step to any mathematical representation. 


9523 (EPRI-GS-6747, pp. 4.1-4.27) Hydrodynamics of cir- 
culating and bubbling fluidized beds. Gidaspow, D. (lllinois 
Institute of Technology, Chicago (USA)); Tsuo, Y.P.; Ding, J. Elec- 
tric Power Research Inst., Palo Alto, CA (USA). Feb 1990. 
(CONF-8906299-: Workshop on materials issues in circulating 
fluidized-bed combustors, Argonne, IL (USA), 19-23 Jun 1989). In 
Proceedings: Workshop on materials issues in circulating fluidized- 
bed combustors. 668p. Source: Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

A review of modeling of the hydrodynamics of fluidization of bub- 
bling beds by D. Gidaspow (1986) showed that inviscid two-fluid 
models were able to predict a great deal of the behavior of bub- 
bling beds because the dominant mechanism of energy dissipation 
is the drag between the particles and the fluid. The formation, the 
growth and the bursting of bubbles were predicted. Predicted wall- 
to-bed heat transfer coefficients and velocity profiles of jets agreed 
with measurements. Time average porosity distributions agreed 
with measurements done using gamma-ray densitometers without 
the use of any adjustable parameters. However, inviscid models 
could not correctly predict rates of erosion around tubes immersed 
into fluidized beds. To correctly model such behavior, granular 
stresses involving solids viscosity were added into the computer 
model. This viscosity arises due to random collision of particles. 
Several models for this viscosity were investigated and the re- 
sults compared to measurements of solids distributions in 
two-dimensional beds and to particle velocities reported in the liter- 
ature. While in the case of bubbling beds the solids viscosity plays 
the role of a correction, modeling of a circulating fluidized bed 
(CFB) without a viscosity is not possible. Recent experimental data 
obtained at IIT and at IGT show that in CFB the solids viscous dis- 
sipation is responsible for as much as half of the pressure drop. 
From such measurement, solids viscosities were computed. These 
were used in the two fluid hydrodynamic model, to predict radial 
solids distributions and solids velocities which matched the experi- 
mental distributions (Gidaspow, et al. 1989). Most important, the 
model predicted cluster formation and transient internal circulation 
which is responsible for the favorable characteristics of CFBs, such 
as good wall-to-bed heat transfer. 


9524 (ETDE/JP-mf-1749779, pp. 5-7) Solid fuel biocoal 
and international technical cooperation for biocoal. Maruyama, 
T. (Hokkaido Industrial Research Inst., Sapporo (Japan)). Fuel So- 
ciety of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (in Japanese). In 
Papers published in No. 56 Meeting of the Fuel Society of Japan 
and No. 26 Coal Science Conference jointly held in 1989. Order 
Number DE91749779. Source: OSTI;NTIS (US Sales Only). 
Molding and combustion characteristics of biocoal were reviewed 
on the basis of production experiences and combustion tests, and 
an international cooperation was also reported for biocoal and its 
related techniques. In molding, every biomass acted as a binder, 
and bagasse dust, in particular, offered the most excellent binding 
property. Production know-how was accumulated through a proto- 
type high-pressure molding roll press, and molding of biocoals by 
the use of foreign coals was also tested from the standpoint of an 
international cooperation. In combustion tests on coal stoves, the 
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quantity of flue decreased considerably as compared with raw coal, 
and reduction of SO , and NO , emission was also expected, how- 
ever, in some cases, paraffin coating was necessary because of its 
poor water resistance. As the prototype special stove featured by 
main secondary air combustion was used, a thermal efficiency was 
enhanced by 10-20% as well as considerable reduction of the 
quantity of flue. 2 tabs. 


9525 (ETDE/JP-mf-1 749779, pp. 177-180) Investigation of 
evaluation index for unburned carbon on pulverized coal com- 
bustion with coal maceral and reflectance. Matsuoka, H. 
(Idemitsu Kosan Co. Ltd., Tokyo (Japan). Coal Research Lab.); Ya- 
mada, S.; Ando, T.; Yamada, T. Fuel Society of Japan, Tokyo 
(Japan). 7 Sep 1990. 336p. (In Japanese). In Papers published in 
No. 56 Meeting of The Fuel Society of Japan and No. 26 Coal Sci- 
ence Conference jointly held in 1989. Order Number DE91749779. 
Source: OSTI;NTIS (US Sales Only). 

The new evaluation index based on a coal maceral and re- 
flectance was examined to estimate quantitatively unburned carbon 
in coal combustion. Various kinds of coals from subbituminous to 
low volatile bituminous coal were used as specimens. A tube fur- 
nace was used to evaluate basic combustibility, and a turbulent 
furnace for practical combustibility. Although the relation between a 
fuel ratio and unburned ratio varied to a great extent, the favorable 
correlation was obtained between the unburned ratio and 
reflectance of vitrinite obtained from the test data on the tube fur- 
nace. In addition, the evaluation index based on the reflectance 
and content of vitrinite and inertinite gave more high correlation. 
Similarly, the evaluation index based on the reflectance and con- 
tent of inertinite, arranged from unburned ratios of 40 kinds of 
coals on the turbulent furnace, allowed to estimate unburned car- 
bon within errors of + 20% under various combustion conditions. 2 
refs., 8 figs., 2 tabs. 


9526 (LBL-29800) Combustion Dynamics Facility: April 
1990 workshop working group reports. Kung, A.H.; Lee, Y.T. 
Lawrence Berkeley Lab., CA (USA). Apr 1990. 76p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 
(CONF-9004257—Summ.: Combustion dynamics facility - April 
workshop, Berkeley, CA (USA), 5-7 Apr 1990). Order Number 
DE91005375. Source: OSTI;NTIS; GPO Dep. 

This document summarizes results from a workshop held April 
5-7, 1990, on the proposed Combustion Dynamics Facility (CDF). 
The workshop was hosted by the Lawrence Berkeley Laboratory 
(LBL) and Sandia National Laboratories (SNL) to provide an oppor- 
tunity for potential users to learn about the proposed experimental 
and computational facilities, to discuss the science that could be 
conducted with such facilities, and to offer suggestions as to how 
the specifications and design of the proposed facilities might be fur- 
ther refined to address the most visionary scientific opportunities. 
Some 130 chemical physicists, combustion chemists, and special- 
ists in UV synchrotron radiation sources and free-electron lasers 
(more than half of whom were from institutions other than LBL and 
SNL) attended the five plenary sessions and participated in one or 
more of the n..e parallel working group sessions. Seven of these 
sessions were devoted to broadening and strengthening the scope 
of CDF scientific opportunities and to detail the experimental facili- 
ties required to realize these opportunities. Two technical working 
group sessions addressed the design and proposed performance 
of two of the major CDF experimental facilities. These working 
groups and their chairpersons are listed below. A full listing of the 
attendees of the workshop is given in Appendix A. 1 tab. 
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9527 (DOE/EIA-0121(90/3Q)) Quarterly coal report, July— 
September 1990. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Coal, Nuclear, Electric and Alter- 
nate Fuels. Feb 1991. 147p. Sponsored by U.S. DOE Energy 
Information Administration. Order Number DE91008048. Source: 
OSTI;NTIS;GPO; GPO Dep. 

This report provides comprehensive information about US coal 
production, exports, imports, receipts, consumption, and stocks to 
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a wide audience, including Congress, Federal and State agencies, 
the coal industry, and the general public. This issue presents 
detailed quarterly data for July 1990 through September 1990, ag- 
gregated quarterly historical data for 1982 through the third quarter 
of 1990, and aggregated annual historical data for 1960 through 
1989 and projected data for selected years from 1995 through 
2010. Appendix C displays, from 1980 on, detailed quarterly histor- 
ical coal imports data, as specified in Section 202 of the Energy 
Policy and Conservation Amendments Act of 1985 (Public Law 99- 
58). Appendix D gives selected quarterly tables converted to metric 
tons. To provide a complete picture of coal supply and demand in 
the United States, historical information and forecasts have been 
integrated in this report. 7 figs., 37 tabs. 


9528 (OY/PSTL-RR-98) A cost-benefit analysis of the nat- 
ural gas and peat alternatives for power generation in northern 
Finland. Maeenpaeae, |.; Tervo, H.; Hyvoenen, A. Oulu Univ. (Fin- 
land). Research Inst. of Northern Finland. 1990. 112p. (In Finnish). 
Order Number DE91746270. Source: OSTI;NTIS (US Sales Only). 
An evaluation is made of the economic viability of constructing a 
natural gas pipline from Kostamus in the Soviet Union to the Oulu 
and Kemi-Tornio areas of Northern Finland in relation to the 
principal alternative fuel, peat. The effects of the scheme on em- 
ployment and the environment are also assessed alongside its 
commercial viability. The components of the costs of natural gas 
and peat to the customer and the costs of producing the eventual 
electricity and heat in the power stations, calculated on uniform 
principles, are set out in detail in order to compare these fuels in 
terms of the economic profitability of the whole chain of power sup- 
ply processes within the boundaries of Finland. The effects on 
employment are estimated separately for the peat production, 
transportation and power station operation sectors and with respect 
to the effects of increased imports from the Soviet Union on 
Finnish exports. Among the environmental effects, particular atten- 
tion is paid to emissions into the atmosphere from the combustion 
of natural gas and peat and the indirect emissions arising from fuel 
production and transport. A broad estimate is also given of the 
costs to the fishing industry of the release off effluent into lakes 
and rivers. Attempts are made to estimate the employment and en- 
vironmental effects in terms of their monetary costs to society. 
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9529 (DOE/BC/14425-3) Establishment of an oil and gas 
database for increased recovery and characterization of oll 
and gas carbonate reservoir heterogeneity: [Quarterly techni- 
cal progress report], October 1, 1990-December 31, 1990. 
Mancini, E.A. Alabama Geological Survey, Tuscaloosa, AL (USA). 
[1990]. 7p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FG22-89BC14425. Order Number DE91006978. Source: 
OSTI;NTIS; GPO Dep. 

The objective of this project is to augment the National Reservoir 
Database (TORIS database), to increase our understanding of geo- 
logic heterogeneities that affect the recoveries of oil and gas from 
carbonate reservoirs in the State of Alabama, and to identify re- 
sources that are producible at moderate cost. This objective will be 
achieved through detailed geological, geostatistical, and engineer- 
ing characterization of typical Jurassic Smackover Formation 
hydrocarbon, and engineering characterization of typical Jurassic 
Smackover Formation hydrocarbon reservoirs in selected produc- 
tive fields in the state of Alabama. The results of these studies will 
be used to develop and test mathematical models for prediction of 
the effects of reservoir heterogeneities in hydrocarbon production. 
Work to date has focused on completion of Subtasks 1, 2, and 3 of 
this project. Work on Subtask 4 began in this quarter, and substan- 
tial additional work has been accomplished on Subtask 2. Subtask 
1 included the survey and tabulation of available reservoir engi- 
neering and geological data. Subtask 2 comprises the geologic and 
engineering characterization of smackover reservoir lithofacies. 





Subtask 3 includes the geologic modeling of reservoir hetero- 
geneities. Subtask 4 includes the development of reservoir 
exploitation methodologies for strategic infill drilling. 1 fig. 


9530 (DOE/BC/14652-1) Dispersion measurement as a 
method of quantifying geologic characterization and defining 
reservoir heterogeneity: Quarterly report, July-September 
1990. Menzie, D.E. Oklahoma Univ., Norman, OK (USA). Feb 
1991. 7p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract AC22-90BC14652. Order Number DE91008088. Source: 
OSTI;NTIS; GPO Dep. 

This research study will attempt to develop new ways to mea- 
sure and interpret the dispersivity of a reservoir, including use of 
oxygen-18 water and nuclear reaction analysis, and well-log analy- 
sis. New dispersivity measurement techniques will be developed, 
including x-ray imaging of cores for dipersivity and miscible gas 
displacements. A standard method of measuring dipersivity in the 
field between wells will be developed. The objective of the project 
for the first quarter was to establish a foundation for the research 
study by means of an extensive literature survey. It was also de- 
sired to gain further insight regarding the technical tasks involved 
and to ensconce proper approaches in realizing the final objec- 
tives. 5 refs., 4 figs., 2 tabs. 


9531 (NEI-NO-112 vp.) The challenges of Norway's 
remaining resource base. Al-Kasim, F. (Norwegian Petroleum Di- 
rektorate, Stavanger (Norway)). Norsk Petroleumsforening, Oslo 
(Norway). 1989. 244p. (CONF-8911253-—: Offshore Northern Seas 
-89, Stavanger (Norway), 21-22 Nov 1989). In Advanced 
Petroleum Conference: Offshore Northern Seas - 89, Stavanger 
(Norway), 21-22 Nov 1989. Order Number DE91718357. Source: 
Norsk Petroleumsforening, Oslo, Norway. 

After 25 years of exploration, the proven petroleum resources on 
the Norwegian shelf are 5.2 billion ton oil equivalent (t.o.e.) of 
which just over 3 billion t.o.e. is gas. When viewed against the fore- 
seeable export opportunities, the gas resources can last for over 50 
years. There is therefore no pressing need to explore for more gas 
at present. In terms of development, the challenges in the case of 
oil and gas are very much the same. In order to avoid a sharp de- 
cline in development activity at the end of the 90s, with subsequent 
decline in production after the turn of the century, we need to find 
more oil. The North Sea seems to be the most promising in the 
short-term, but there is hope to discover new oil provinces in yet 
unexplored areas. The trend towards smaller discoveries, com- 
bined with uncertainties in future oil price development pose 
serious challenges in the development phase. Technological im- 
provements towards sub-sea completion, floating concepts, 
multi-phase flow over larger distance and more emphasis on reser- 
voir description are essential ingredients in meeting this challenge. 
Cost-efficiency in general, including deliberate utilization of existing 
infra-structure is also important in reducing unit development cost. 
The ultimate recovery from our resources will depend on the effi- 
ciency with which we manage production from existing fields. Not 
only do we have to reduce operating cost, but we must concur- 
rently improve recovery, maintain installations in safe and efficient 
order and attain a high utilization of the infra-structure. 8 figs. 


9532 (NEI-NO—112 vp.) Options for exploration strategy in 
the North Sea. Wyndham, C.L. (Phillips Petroleum Company, 
Bartlesville, OK (USA)). 1989. 244p. (CONF-8911253—: Offshore 
Northern Seas -89, Stavanger (Norway), 21-22 Nov 1989). In Ad- 
vanced Petroleum Conference: Offshore Northern Seas -89, 
Stavanger (Norway), 21-22 Nov 1989. Order Number 
DE91718357. Source: Norsk Petroleumsforening, Oslo, Norway. 
As we begin the second 25 years of production in the North Sea, 
the options for exploration strategy are different in many ways and 
yet similar in others. The infrastructure that has been developed 
since the first production gives many different options for "close-in” 
exploration in the mature areas of the Southern Gas Basin and the 
central and northern basins. On the other hand, we still have simi- 
lar options regarding strategies for higher-risk frontier exploration 
versus lower-risk exploration in these mature areas, only the areas 
defined as “frontier” and "mature” have changed. When exploration 
first began in the North Sea, governments exercised their option to 
encourage exploration in an area in which the risks were consid- 
ered high, particularly in Norway. Governments, of course, still 
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have "the power or right to choose” the degree to which they wish 
to encourage exploration through licensing and taxation policy. We 
prefer to operate with agreements designed to progress rather than 
hold back activity, but we do recognize the requirement to look 
closely at industry needs, versus government needs. We believe 
that governments have the right to expect competitive programs of 
work, receive tax revenue in return for the exploitation of a national 
resource, and attempt to use that resource in the best interest of 
the country. We also believe, however, that the exploring compa- 
nies are the risk takers and as such should be entitled to a fair 
share of the rewards for the risks taken. As the options for explo- 
ration strategy continue to change, the needs for cooperation 
between industry and governments will remain paramount. 11 refs. 


9533 (NIPER-484) Selection and initial characterization of 
a second barrier island reservoir system and refining of 
methodology for characterization of shoreline barrier reser- 
voirs. Szpakiewicz, M.; Schatzinger, R.; Jackson, S.; Sharma, B.; 
Cheng, A.; Honarpour, M. National Inst. for Petroleum and Energy 
Research, Bartlesville, OK (USA). Jan 1991. 178p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FC22-83FE60149. Order 
Number DE91002216. Source: OSTI;NTIS; GPO Dep. 

Generalization of shoreline barrier reservoir characteristics is a 
primary objective of the BE1 project, “Reservoir Assessment and 
Characterization’. The Upper Cretaceous Almond formation in 
Patrick Draw oil field, southwestern Wyoming, has been selected 
from 18 primary candidates for comparison with the Lower Creta- 
ceous Muddy formation in Bell Creek field, southeastern Montana. 
Both oil productive reservoirs selected for broadening geological 
and engineering understanding of the system represent a combina- 
tion of “end-member” models of shoreline barriers developed under 
different hydrodynamic conditions. The hydrodynamic conditions 
primarily involve changes in sea level and the dominant tide and 
wave regime of a coastline. The study of similarities and contrasts 
of the microtidal (Bell Creek) and mesotidal (Patrick Draw) types of 
ancient oil-producing shoreline barrier deposits provides an im- 
provement in quantification of a generalized shoreline barrier 
model. By incorporating the Patrick Draw field model into the gen- 
eralized barrier island model, the product will become more broadly 
applicable. A spectrum of geologic and engineering data is being 
collected from Patrick Draw field and analyzed to reach that goal. 
An integrated study was conducted to correlate geological hetero- 
geneities with log signatures, pressure, injection, and production 
characteristics; and fractal distribution. This work provides an effec- 
tive, efficient, and economical methodology for characterization of 
shoreline barrier reservoirs. 73 refs., 58 figs., 18 tabs. 
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9534 (BNL-45650) Prospects for thermophilic microor- 
ganisms in microbial enhanced oil recovery (MEOR): Part 2. 
Premuzic, E.T.; Lin, M.S. Brookhaven National Lab., Upton, NY 
(USA). Nov 1990. 9p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract AC02-76CH00016. (CONF-910266—1-Pt.2: SPE interna- 
tional symposium on oilfield chemistry, Anaheim, CA (USA), 20-22 
Feb 1991). Order Number DE91008089. Source: OSTI;NTIS; GPO 
Dep. 

Microbial activity in crude oils under reservoir and storage condi- 
tions has been known to exist for a long time. Such activity can 
cause deleterious effects in the quality and subsequent processing 
of crudes. In the past ten to fifteen years, however, a considerable 
research effort has shown that there are beneficial microbial sys- 
tems which can be used in microbial enhanced oil recovery 
(MEOR), a promising process and the resulting biotechnology may 
be deliverable. In this laboratory, systematic studies are being con- 
ducted which deal with the effects of thermophilic, temperature 
adapted, acidophilic and chemotrophic microorganisms on the 
chemical and physical properties of selected types of crude oils 
over a wide range of temperatures, pressures and salt concentra- 
tions. Current studies indicate that during the biotreatment several 
properties of crude oils are affected. The oils are (1) emulsified, (2) 
acidified, (3) there is a qualitative and quantitative change in light 
and heavy fraction crudes, (4) there are chemical changes in 
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fractions containing sulfur compounds, (5) there is an apparent sol- 
ubilization of trace metals and (6) the qualitative and quantitative 
chemical and physical changes appear to be microbial species de- 
pendent. In this paper, recent work with Boscan crude, a high 
sulfur, heavy crude oil from Venezuela will be discussed. 16 refs., 
3 figs., 1 tab. 


9535 (DOE/BC-91/2/SP) Miscible applied simulation tech- 
niques for energy recovery: Version 2.0: User’s guide; 
Technical manual. Ammer, J.R.; Brummert, A.C.; Sams, W.N. US- 
DOE Morgantown Energy Technology Center, WV (USA). Feb 
1991. 188p. Sponsored by U.S. DOE Fossil Energy. Order Number 
DE91002222. Source: OSTI;NTIS; GPO Dep. 

MASTER [Miscible Applied Simulation Techniques for Energy 
Recovery] is a multicomponent, pseudomiscible simulator that si- 
multaneously tracks stock tank oil, natural gas, water, up to four 
solvent species, and a surfactant. Natural gas and solvent 1 are al- 
lowed to partition between the gas, oil, and aqueous phases while 
solvents 2, 3, and 4 partition among the gas and oil phases only. 
The surfactant exists in the aqueous phase only. This User's Guide 
is meant to serve as a manual for users of the multicomponent, 
pseudomiscible simulator MASTER. In Section 2, Model Overview, 
the development history of MASTER and the type of problems that 
can be simulated are discussed. In Section 3, Data Preparation 
and Description, the required format for the input file is shown, 
while in Section 4, Interpretation of Model Output, various output 
formats are shown. In Section 5, Conventional Model Features, and 
in Section 6, Special Model Features, certain options and calcula- 
tions in the code that the user should know to make the correct 
choice of variable values and options are discussed. Lastly, Sec- 
tion 7, Example Problems, validation runs and examples of correct 
input and output files are presented. The information contained in 
this manual should be sufficient for the user to complete a success- 
ful simulation run with MASTER. If the user would like detail on the 
mathematics of the code, refer to the accompanying Technical 
Manual. MASTER was developed on a Digital Computer System 
(VAX 8650) and was written in standard FORTRAN 77. The 
simulator should run with minor or no modification on machines de- 
signed to handle standard FORTRAN 77. 44 refs., 17 figs., 9 tabs. 


9536 (DOE/BC/14201-5) Development of methods for 
controlling premature oxygen breakthrough during fireflood- 
ing: Final report, June 2, 1989-October 1, 1990. Heim, C.J. 
Union Carbide Industrial Gases, Inc., Tonawanda, NY (USA). Feb 
1991. 97p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FG22-89BC14201. Order Number DE91002220. Source: 
OSTI;NTIS; GPO Dep. 

The overall objective of this study was to characterize the reser- 
voir mechanisms that cause premature oxygen breakthrough, and 
develop practical tools for controlling it. The focus was on those 
conditions most likely to be encountered in moderate-depth to deep 
reservoirs; candidates included gas override, high-permeability 
steaks, and water underlie. Mitigation measures were selected 
based on due consideration of the cost of implementing them and 
their potential application to a wide range of specific problems. An 
overriding consideration was practicality for field use. This report 
details the results of Phase | which consisted primarily of charac- 
terizing the problem and selecting candidate mitigating measures 
suitable for simulation testing and modeling. Some of the design 
fabrication efforts that could be performed in parallel were also in- 
cluded. Based on the work performed in a linear tube system, the 
following preliminary conclusions can be drawn: Sodium chloride 
added as an injectant solute is effective in reducing the permeabil- 
ity of a sand pack by crystallizing in open spaces via thermal 
means. Crystallized sodium chloride can be dissolved by a solute 
within the sand pack and precipitated out of solution at a different 
area of the sand pack by thermal means. The amount of sodium 
chloride required to reduce the permeability of a specific area of 
the sand pack can be reduced by the addition of sodium silicate. 
Sodium silicate solution when acted upon by carbon dioxide will 
also reduce the permeability of the sand pack. These three sys- 
tems (sodium chloride, sodium chloride and sodium silicate, sodium 
silicate and carbon dioxide) should be considered for further testing 
in a reservoir simulator prior to field application to determine their 
effectiveness and overall economics. 190 refs., 18 figs., 6 tabs. 
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9537 (DOE/BC/14204-8) Cyclic CO injection for light oil 
recovery: Performance of a cost shared field test in 
Louisiana: [Progress report], October-December 1990. 
Bassiouni, Z.A. Louisiana State Univ., Baton Rouge, LA (USA). 
Dept. of Petroleum Engineering. 1990. 6p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract FG22-89BC14204. Order Num- 
ber DE91007671. Source: OSTI;NTIS; GPO Dep. 

The ultimate objective of this research is to provide a base of 
knowledge on the CO, huff ‘n’ puff process for the enhanced re- 
covery of Louisiana crude oil. Project goals include laboratory 
process, and numerical simulation to interpret coreflood results. 
Additional activities include construction and analysis of a field test 
data to facilitate target reservoir screening, and to identify sensitive 
operational parameters. Coreflood experiments were initiated dur- 
ing this reporting period to examine the influence of COz injection 
rate on process performance. Experiments designed to determine 
the benefits of using a drive gas (Nz) have been completed. 2 
refs., 2 tabs. 


9538 (DOE/BC/14458-1) The drilling of a horizontal well 
in a mature oil field: Final report. Rougeot, J.E.; Lauterbach, 
K.A. Rougeot Oil and Gas Corp., Sperry, OK (USA). Jan 1991. 
56p. Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
89BC14458. Order Number DE91002212. Source: OSTI;NTIS; 
GPO Dep. 

This report documents the drilling of a medium radius horizontal 
well in the Bartlesville Sand of the Flatrock Field, Osage County, 
Oklahoma by Rougeot Oil and Gas Corporation (Rougeot) of 
Sperry, Oklahoma. The report includes the rationale for selecting 
the particular site, the details of drilling the well, the production re- 
sponse, conclusions reached, and recommendations made for the 
future drilling of horizontal wells. 11 figs., 2 tabs. 


9539 (DOE/BC/14600-3) Large scale averaging of 
drainage at local capillary control. Yortsos, Y.C.; Satik, C. Uni- 
versity of Southern California, Los Angeles, CA (USA). Dept. of 
Petroleum Engineering. Feb 1991. 41p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FG22-90BC14600. Order Number 
DE91002221. Source: OSTI;NTIS; GPO Dep. 

Large scale averaging is important for the description of dis- 
placement processes in heterogeneous porous media for example, 
in petroleum reservoirs. For immiscible displacement, key objective 
is the determination of effective (pseudo) capillary pressure and 
phase permeabilities. Present continuum models rely on volume 
averaging and homogenization methods, typically under the 
premise of capillary control. However, such methods are intrinsi- 
cally unable to provide the local saturation distribution, which is 
needed for the computation of effective flow properties. In this pa- 
per, paralleling pore-level approaches, a percolation method is 
proposed for the derivation of large scale properties in a drainage 
process at low flow rates. Percolation concepts are applied to a 
macroscopically heterogeneous region with a random and uncorre- 
lated permeability distribution. Appropriate modifications of ordinary 
and invasion percolation, and percolation with trapping are devel- 
oped for the determination of the large scale averages. Analytical 
results are also presented for certain simple cases. They show that 
at conditions of local capillary control, when a local description is 
possible, the large scale capillary pressure curve is a non-trivial av- 
erage of the individual curves. Large scale capillary trapping is 
predicted and a corresponding large scale trapped saturation is 
calculated. Large scale phase permeabilities are also derived. It is 
found that capillary heterogeneity renders a system more strongly 
wet in a macroscopic sense. 35 refs., 12 figs. 


9540 (LA-UR-90-3750) An efficient, three dimensional, 
fully-coupled hydro-thermo- mechanical simulator: FEHMS [Fi- 
nite Element Heat Mass Stress]. Kelkar, S.; Zyvoloski, G. Los 
Alamos National Lab., NM (USA). [1990]. 9p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract W-7405- 
ENG-36. (CONF-910238-3: 1991 SPE symposium on reservoir 
simulation, Anaheim, CA (USA), 17-20 Feb 1991). Order Number 
DE91004826. Source: OSTI;NTIS; GPO Dep. 
Hydro-thermo-mechanical effects in fractured rocks are important 
in many oilfield processes. Modeling these effects is made difficult 
by the fact that the governing equations are nonlinear and coupled, 
and the problems to be solved are three dimensional. In this paper 





the authors describe a numerical code developed for this purpose. 
The code is finite element based to allow for complicated geome- 
tries, and the time differencing is implicit, allowing for large time 
steps. The use of state-of-the-art equation solvers has resulted in a 
practical code. An example is presented to demonstrate the effects 
of matrix expansion, due to pore pressure and heating, on fracture 
opening due to fluid injection, and induced stress changes at a dis- 
tant well bore. 19 refs., 9 figs., 3 tabs. 


9541 (NIPER-485) Imaging techniques applied to the 
study of fluids in porous media. Tomutsa, L.; Doughty, D.; Mah- 
mood, S.; Brinkmeyer, A.; Madden, M.P. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (USA). Jan 
1991. 34p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FC22-83FE60149. Order Number DE91002215. Source: 
OSTI;NTIS; GPO Dep. 

A detailed understanding of rock structure and its influence on 
fluid entrapment, storage capacity, and flow behavior can improve 
the effective utilization and design of methods to increase the re- 
covery of oil and gas from petroleum reservoirs. The dynamics of 
fluid flow and trapping phenomena in porous media was investi- 
gated. Miscible and immiscible displacement experiments in 
heterogeneous Berea and Shannon sandstone samples were 
monitored using X-ray computed tomography (CT scanning) to de- 
termine the effect of heterogeneities on fluid flow and trapping. The 
statistical analysis of pore and pore throat sizes in thin sections cut 
from these sandstone samples enabled the delineation of small- 
scale spatial distributions of porosity and permeability. Multiphase 
displacement experiments were conducted with micromodels con- 
structed using thin slabs of the sandstones. The combination of the 
CT scanning, thin section, and micromodel techniques enables the 
investigation of how variations in pore characteristics influence fluid 
front advancement, fluid distributions, and fluid trapping. Plugs cut 
from the sandstone samples were investigated using high resolu- 
tion nuclear magnetic resonance imaging permitting the 
visualization of oil, water or both within individual pores. The appli- 
cation of these insights will aid in the proper interpretation of 
relative permeability, capillary pressure, and electrical resistivity 
data obtained from whole core studies. 7 refs., 14 figs., 2 tabs. 


9542 (NIPER-498) Modeling of asphaltene and wax pre- 
cipitation. Chung, F.; Sarathi, P.; Jones, R. National Inst. for 
Petroleum and Energy Research, Bartlesville, OK (USA). Jan 
1991. 45p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FC22-83FE60149. Order Number DE91002217. Source: 
OSTI;NTIS; GPO Dep. 

This research project was designed to focus on the development 
of a predictive technique for organic deposition during gas injection 
for petroleum EOR. A thermodynamic model has been developed 
to describe the effects of temperature, pressure, and composition 
on asphaltene precipitation. The proposed model combines regular 
solution theory with Flory-Huggins polymer solutions theory to pre- 
dict maximum volume fractions of asphaltene dissolved in oil. The 
model requires evaluation of vapor-liquid equilibria, first using an 
equation of state followed by calculations of asphaltene solubility in 
the liquid-phase. A state-of-the-art technique for C7, fraction char- 
acterization was employed in developing this model. The 
preliminary model developed in this work was able to predict quali- 
tatively the trends of the effects of temperature, pressure, and 
composition. Since the mechanism of paraffinic wax deposition is 
different from that of asphaltene deposition, another thermody- 
namic model based on the solid-liquid solution theory was 
developed to predict the wax formation. This model is simple and 
can predict the wax appearance temperature with reasonable accu- 
racy. Accompanying the modeling work, experimental studies were 
conducted to investigate the solubility of asphaltene in oil land sol- 
vents and to examine the effects of oil composition, CO2, and 
solvent on asphaltene precipitation and its properties. This re- 
search focused on the solubility reversibility of asphaltene in oil 
and the precipitation caused by COz2 injection at simulated reser- 
voir temperature and pressure conditions. These experiments have 
provided many observations about the properties of asphaltenes 
for further improvement of the model, but more detailed information 
about the properties of asphaltenes in solution is needed for the 
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development of more reliable asphaltene characterization tech- 
niques. 50 refs., 8 figs., 7 tabs. 


9543 Logging method and apparatus for acoustic inspec- 
tion of a borehole fitted with casing. Wright, P. 26 Oct 1990. 
Filed date 19 Apr 1990. Canada Patent patent application 
2014875. 24p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A method is disclosed for determining at least one characteristic 
of a casing cemented in a borehole, such as cement bond and 
casing thickness. The characteristic(s) are provided from a re- 
flected acoustic signal obtained by directing an acoustic pulse at a 
substantially normal incidence towards a radial sector of the casing 
wall. The pulse stimulates thickness resonance within the casing 
wall. The desired characteristic(s) are then determined by the fol- 
lowing steps. A first time window is defined, corresponding to a 
first portion of the reflected acoustic signal including the initial re- 
flection from the casing and subsequent acoustic returns due to 
resonance. A second time window is defined, corresponding to a 
second portion of the signal only including the initial reflection from 
the casing. The casing characteristic is determined from informa- 
tion related to resonance contained in the first time window while 
normalizing the information by means of information contained with 
the second time window. 10 figs. 


9544 Method and apparatus for measuring multi-phase 
flows, in particular in hydrocarbon wells. Vigneaux, P. 17 Oct 
1990. Filed date 2 Apr 1990. Canada Patent patent application 
2013586. 21p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A method is provided enabling the parameters of a multiphase 
fluid flow, in particular the fluid produced in a hydrocarbon well, to 
be determined with improved accuracy and to be determined in a 
manner which is less dependent on the deviation of a well and on 
the flow rate, compared to conventional methods. The method of 
the invention uses a local sensor of small size placed in the flow 
and producing a signal which has different levels, depending on 
whether the sensor is in the presence of the dispersed phase or of 
the continuous phase. The method relies on the discovery that the 
transitions between levels in the signal convey information about 
the flow parameters of the dispersed phase. According to a charac- 
teristic of the invention, a signal is produced representative of the 
gradient in the sensor signal during a transition, this gradient being 
proportional to bubble velocity. According to another characteristic, 
a signal is produced representative of the time a bubble is present 
at the sensor, and this signal is combined with the gradient signal 
representative of bubble velocity, in order to obtain a signal repre- 
sentative of bubble diameter. The bubble diameter signals obtained 
over a unit of time are summed, and the resulting sum constitutes 
a signal representative of the superficial velocity of the dispersed 
phase. This quantity corresponds to the local velocity of the dis- 
persed phase, assuming it to be the only phase in the section 
under measurement. By providing a plurality of local sensors in dif- 
ferent positions, a set of values can be obtained at each depth 
serving both to determine the flow rate of the dispersed phase ac- 
curately, and to analyze the scale of flow phenomena. 6 figs. 
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Refer also to citation(s) 9347, 9368, 9369, 9523, 10288, 10345, 
10625, 10674 


9545 (NIPER-482) The thermodynamic properties of 2- 
aminobiphenyl (an intermediate in the carbazole/hydrogen 
reaction network). Steele, W.V.; Chirico, R.D.; Knipmeyer, S.E.; 
Nguyen, A. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (USA). Dec 1990. 57p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FC22-83FE60149. Order Number 
DE91002209. Source: OSTI;NTIS; GPO Dep. 

Catalytic hydrodenitrogenation (HDN) is a key step in upgrading 
processes for conversion of heavy petroleum, shale oil, tar sands, 
and the products of the liquefaction of coal to economically viable 
products. This research program provides accurate experimental 
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thermochemical and thermophysical properties for key organic 
nitrogen-containing compounds present in the range of alternative 
feedstocks, and applies the experimental information to thermody- 
namic analyses of key HDN reaction networks. This report is the 
first in a series that will lead to an analysis of a three-ring HDN 
system; the carbazole/hydrogen reaction network. 2-Aminobipheny!| 
is the initial intermediate in the HDN pathway for carbazole, which 
consumes the least hydrogen possible. Measurements leading to 
the calculation of the ideal-gas thermodynamic properties for 2- 
aminobiphenyl are reported. Experimental methods included 
combustion calorimetry, adiabatic heat-capacity calorimetry, com- 
parative ebulliometry, inclined-piston gauge manometry, and 
differential-scanning calorimetry (d.s.c). Entropies, enthalpies, and 
Gibbs energies of formation were derived for the ideal gas for 
selected temperatures between 298.15 K and 820 K. The criti- 
cal temperature and critical density were determined for 
2-aminobipheny! with the d.s.c., and the critical pressure was de- 
rived. The Gibbs energies of formation are used in thermodynamic 
calculations to compare the feasibility of the initial hydrogenolysis 
step in the carbazole/H. network with that of its hydrocarbon and 
oxygen-containing analogous; i.e., fluorene/H2 and dibenzofuran/ 
Ho. Results of the thermodynamic calculations are compared with 
those of batch-reaction studies reported in the literature. 57 refs., 8 
figs., 18 tabs. 


9546 (NIPER-509) The thermodynamic properties of 2,3- 
benzothiophene. Chirico, R.D.; Knipmeyer, S.E.; Nguyen, A.; 
Steele, W.V. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (USA). Jan 1991. 44p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FC22-83FE60149. Order Number 
DE91002218. Source: OSTI;NTIS; GPO Dep. 

Upgrading of heavy fossil fuels is normally done by hydrotreating 
in the presence of catalysts at 5 to 15 MPa pressure of hydrogen 
and 575 to 700 K. The efficient use of expensive hydrogen in this 
process is essential to the economic viability of alternative fuel 
sources (heavy petroleum, tar sands, shale oil, and the products of 
the liquefaction of coal). 2,3-Benzothiophene is widely used as a 
model compound in catalyst-comparison and kinetic studies of the 
hydrodesulfurization (HDS) mechanism. To perform a thermody- 
namic analysis of the 2,3-benzothiophene/hydrogen reaction 
network at the process temperatures, Gibbs energies of reaction at 
those high temperatures are required for the molecules involved. 
Measurements leading to the calculation of the ideal-gas 
thermodynamic properties for 2,3-benzothiophene are reported. Ex- 
perimental methods included adiabatic heat-capacity calorimetry, 
comparative ebulliometry, inclined-piston gauge manometry, and 
differential-scanning calorimetry (d.s.c.). The critical temperature 
and critical density were determined with the d.s.c., and the critical 
pressure was derived. Entropies, enthalpies, and Gibbs energies of 
formation were derived for the ideal gas for selected temperatures 
between 260 K and 750 K. These values were derived by combin- 
ing the reported measurements with values published previously 
for the enthalpy of combustion, the enthalpy of fusion, and the 
absolute entropy and enthalpy of the liquid at the triple-point tem- 
perature. Measured and derived quantities were compared with 
available literature values. 55 refs., 6 figs., 13 tabs. 
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Refer also to citation(s) 9873, 10207, 10209, 10210, 10223, 10224, 
10225, 10226 


9547 (DOE/EIA-0109(91/01)) Petroleum supply monthly, 
January 1991. USDOE Energy Information Administration, Wash- 
ington, DC (USA). Office of Oil and Gas. 28 Jan 1991. 141p. 
Sponsored by U.S. DOE Energy Information Administration. Order 
Number DE91007506. Source: OSTI;NTIS;GPO; GPO Dep. 

Data presented in the Petroleum Supply Monthly (PSM) describe 
the supply and disposition of petroleum products in the United 
States and major US geographic regions. The data series describe 
production, imports and exports, inter-Petroleum Administration for 
Defense (PAD) District movements, and inventories by the primary 
suppliers of petroleum products in the United States (50 States and 
the District of Columbia). The reporting universe includes those 
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petroleum sectors in Primary Supply. Included are: petroleum refin- 
ers, motor gasoline blenders, operators of natural gas processing 
plants and fractionators, inter-PAD transporters, importers, and ma- 
jor inventory holders of petroleum products and crude oil. When 
aggregated, the data reported by these sectors approximately rep- 
resent the consumption of petroleum products in the United States. 
Data presented in the PSM are divided into two sections (1) the 
Summary Statistics and (2) the Detailed Statistics. Explanatory 
Notes, located at the end of this publication, present information 
describing data collection, sources, estimation methodology, data 
quality control procedures, modifications to reporting requirements 
and interpretation of tables. Industry terminology and product defi- 
nitions are listed alphabetically in the Glossary. 12 figs., 54 tabs. 


9548 (DOE/EIA—0380(91/02)) Petroleum marketing 
monthly. USDOE Energy Information Administration, Washington, 
DC (USA). Office of Oil and Gas. Feb 1991. 180p. Sponsored by 
U.S. DOE Office of Administration and Human Resource Manage- 
ment. Order Number DE91008084. Source: OSTI;NTIS;GPO; GPO 
Dep. 

This report is designed to give information and statistical data 
about a variety of crude oils and refined petroleum products. The 
publication provides statistics on crude oil costs and refined 
petroleum products sales for use by industry, government, private 
sector analysts, educational institutions, and consumers. Data on 
crude oil include the domestic first purchase price, the f.o.b. and 
landed cost of imported crude oil, and the refiners’ acquisition cost 
of crude oil. Sales data for motor gasoline, distillates, residuals, 
aviation fuels, kerosene, and propane are presented. 12 figs., 55 
tabs. 


9549 (DOE/EIA—0520(91/01)) International petroleum 
statistics report, January 1991. USDOE Energy Information Ad- 
ministration, Washington, DC (USA). Office of Energy Markets and 
End Use. 31 Jan 1991. 55p. Sponsored by U.S. DOE Energy Infor- 
mation Administration. Order Number DE91007201. Source: 
OSTI;NTIS;GPO; GPO Dep. 

This report presents data on international oil production, con- 
sumption, imports, exports, and stocks. The report has three 
sections. Section 1 contains time series on world oil production, 
and on oil consumption and stocks in the Organization for Eco- 
nomic Cooperation and Development (OECD). This section 
contains annual data beginning in 1973, and monthly data for the 
most recent two years. Section 2 presents an oil supply/ 
consumption balance for the market economies (i.e. non-communist 
countries). This balance is presented in quarterly intervals for the 
most recent two years. Section 3 presents data on oil imports by 
OECD countries. This section contains annual data beginning in 
1982, and quarterly data for the most recent two years. 30 tabs. 


9550 (DOE/EIA-0538(90/91-18)) Winter fuels report, week 
ending January 25, 1991. USDOE Energy Information Administra- 
tion, Washington, DC (USA). Office of Oil and Gas. 31 Jan 1991. 
65p. Sponsored by U.S. DOE Office of Administration and Human 
Resource Management. Order Number DE91007011. Source: 
OSTI;NTIS; GPO Dep. 

This report is intended to provide concise, timely information to 
the industry, the press, policymakers, consumers, analysts, and 
state and local governments on the following topics: distillate fuel 
oil net production, imports and stocks for PADD’s and product sup- 
plied on a US level; propane net production, imports and stocks for 
Petroleum Administration for Defense Districts (PADD) |, Il, and Ill; 
natural gas supply and disposition and underground storage for the 
United States and consumption for all PADD’s; residential and 
wholesale pricing data for propane and heating oil for those states 
participating in the joint Energy Information Administration (EIA)/ 
State Heating Oil and Propane Program; crude oil and petroleum 
price comparisons for the United States and selected cities; and 
US total heating degree-days by city. 34 figs., 12 tabs. 


9551 (DOE/EIA-0538(90/91-19)) Winter fuels report week 
ending February 1, 1991. USDOE Energy Information Administra- 
tion, Washington, DC (USA). Office of Oil and Gas. 7 Feb 1991. 
66p. Sponsored by U.S. DOE Energy Information Administration. 
Order Number DE91007501. Source: OSTI;NTIS;GPO; GPO Dep. 





This Report is intended to provide concise, timely information to 
the industry, the press, policymakers, consumers, analysts, and 
state and local governments on the following topics: distillate fuel 
oil net production, imports and stocks for all PADD’s and product 
supplied on a US level; propane net production, imports and stocks 
for Petroleum Administration for Defense Districts (PADD) 1, 2 and 
3; natural gas supply and disposition and underground storage for 
the United states and consumption for all PADD’s; residential and 
wholesale pricing data for propane and heating oil for those states 
Participating in the joint Energy Information Administration (EIA)/ 
State Heating Oil and Propane Program; crude oil and petroleum 
price comparisons for the United states and selected cities; and 
US total heating degree-days by city. 34 figs., 12 tabs. 


9552 (DOE/EIA-0538(90/91-20)) Winter fuels report: Week 
ending, February 8, 1991. USDOE Energy Information Administra- 
tion, Washington, DC (USA). Office of Oil and Gas. 14 Feb 1991. 
65p. Sponsored by U.S. DOE Energy Information Administration. 
Order Number DE91007875. Source: OSTI;NTIS;GPO; GPO Dep. 

The Winter Fuels Report is intended to provide concise, timely 
information to the industry, the press, policymakers, consumers, 
analysts, and State and local governments on the following topics: 
distillate fuel oil net production, imports and stocks for all PADD’s 
and product supplied on a US level; propane net production, im- 
ports and stocks for Petroleum Administration for Defense Districts 
(PADD), 1, 2, and 3; natural gas supply and disposition and under- 
ground storage for the United States and consumption for all 
PADD's; residential and wholesale pricing data for propane and 
heating oil for those States participating in the joint Energy Infor- 
mation Administration (EIA)/State Heating Oil and Propane 
Program; crude oil and petroleum price comparisons for the United 
States and selected cities; and US total heating degree-days by 
city. 34 figs., 12 tabs. 


9553 (DOE/EIA-0538(90/91-22)) Winter fuels report, week 
ending February 22, 1991. USDOE Energy Information Adminis- 
tration, Washington, DC (USA). Office of Oil and Gas. 28 Feb 
1991. 66p. Sponsored by U.S. DOE Office of Administration and 
Human Resource Management. Order Number DE91008197. 
Source: OSTI;NTIS;GPO; GPO Dep. 

This report is intended to provide concise, timely information to 
the industry, the press, policymakers, consumers, analysts, and 
state and local governments on the following topics: distillate fuel 
oil net production, imports and stocks for all PADD’s and product 
supplied on a US level; propane net production, imports and stocks 
for Petroleum Administration for Defense Districts (PADD), 1, 2, 
and 3; natural gas supply and disposition and underground storage 
for the United States and consumption for all PADD’s; residential 
and wholesale pricing data for propane heating oil for those states 
participating in the joint Energy Information Administration (EIA)/ 
State Heating Oil and Propane Program; crude oil and petroleum 
price comparisons for the United States and selected cities; and 
US total heating degree-days by city. 34 figs., 12 tabs. 


9554 (DOE/MC/26267-2930, pp. 21-57) Tar sands project. 
Arkansas Univ., Fayetteville, AR (USA). Dept. of Chemical Engi- 
neering. 1990. DOE Contract FG21-89MC26267. In Solvent 
extraction of Southern US tar sands. Quarterly progress report, 
September 25, 1989-December 31, 1989. 61p. Order Number 
DE91005668. Source: OSTI;NTIS. 

Oklahoma has been identified as a promising location for the 
first demonstration project of the process under development. The 
economic model has been revised and updated, to the extent pos- 
sible, in anticipation of the economic projections being prepared at 
UAF. But inclusion in this report would be premature. The DPR 
economic model will incorporate additional information of interest to 
potential financial partners in the initial demonstration project; and 
it will be presented in a format which is familiar to financial ana- 
lysts. In previous reports, the authors have expressed concern that 
the catastrophe in Alaska last March would have a detrimental 
impact on the domestic oil industry that would lead to lower pro- 
duction, and thus a greater dependence on foreign oil and a higher 
trade deficit. Apparently, this is indeed occurring and will be dis- 
cussed at length in this report. The relevance to this study is an 
increased need to develop additional domestic reserves, including 
tar sands. Much of the information contained herein reflects work 
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in progress, rather than final conclusions. Therefore, the conclu- 
sions presented are subject to change. The report discusses the oil 
industry, oil prices, the asphalt market, changes in the oil industry, 
the international market and site selection for the first commercial 
scale tar sands project. 


9555 (NIPER-513) Applications of EOR [enhanced oll re- 
covery] technology in field projects—1990 update. Pautz, J.F.; 
Thomas, R.D. National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (USA). Jan 1991. 31p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FC22-83FE60149. Order Number 
DE91002219. Source: OSTI;NTIS; GPO Dep. 

Trends in the type and number of US enhanced oil recovery 
(EOR) projects are analyzed for the period from 1980 through 
1989. The analysis is based on current literature and news media 
and the Department of Energy (DOE) EOR Project Data Base, 
which contains information on over 1,348 projects. The characteris- 
tics of the EOR projects are grouped by starting date and process 
type to identify trends in reservoir statistics and applications of pro- 
cess technologies. Twenty-two EOR projects starts were identified 
for 1989 and ten project starts for 1988. An obvious trend over re- 
cent years has been the decline in the number of project starts 
since 1981 until 1988 which corresponds to the oil price decline 
during that period. There was a modest recovery in 1989 of project 
starts, which lags the modest recovery of oil prices in 1987 that 
was reconfirmed in 1989. During the time frame of 1980 to 1989, 
there has been a gradual improvement in costs of operation for 
EOR technology. The perceived average cost of EOR has gone 
down from a $30/bbI range to low $20/bbI. These costs of opera- 
tion seems to stay just at the price of oil or slightly above to result 
in marginal profitability. The use of polymer flooding has drastically 
decreased both in actual and relative numbers. of project starts 
since the oil price drop in 1986. Production from polymer flooding is 
down more than 50%. Long-term plans for large, high-cost projects 
such as COz flooding in West Texas, steamflooding in California, 
and hydrocarbon flooding on the North Slope have continued to be 
implemented. EOR process technologies have been refined to be 
more cost effective as shown by the continued application and ris- 
ing production attributable to EOR. 8 refs., 6 figs., 13 tabs. 


9556 (SR/EMEU-90-3) Implications of lifting the ban on 
the export of Alaskan crude oil: Price and trade impacts. US- 
DOE Energy Information Administration, Washington, DC (USA). 
Office of Energy Markets and End Use. 26 Jun 1990. 49p. Spon- 
sored by U.S. DOE Office of Administration and Human Resource 
Management. Order Number DE91005276. Source: OSTI; NTIS; 
GPO Dep. 

This study addresses the issue of the ban on exports of Alaskan 
crude oil. At present almost all crude oil production from Alaska 
must be sold in the United States, i.e., it may not be exported. This 
study examines the impact, mainly on the West Coast, of eliminat- 
ing this export restraint. The study concentrates on two time 
periods. These are 1988, the most recent year for which complete 
data are available, and 1995, a year in which Alaskan production is 
projected to be substantially iess than at present. This is the En- 
ergy Information Administration’s (EIA’s) second report on this 
subject. The first was released earlier in 1990. They differ princi- 
pally in the years for which results are presented and in the models 
used to generate quantitative results. The first report was limited to 
1988. The quantitative results for that year were based on use of a 
single region model and therefore did not take into account 
petroleum interactions among all areas of the world. Because of 
this limitation, quantitative results were limited to Alaskan crude oil 
prices. All other price and trade flow results were qualitative. In 
contrast, the present report covers both 1988 and 1995. The quan- 
titative results are generated with use of a more comprehensive 
model, one which does take into account petroleum interactions 
among all areas of the world. The model-generated results cover 
both crude and product prices as well as petroleum trade flows. 
The quantitative results in the present report therefore supersede 
those in the first, although both sets are generally consistent. 


9557 (SR/OG-90-01) An analysis of heating fuel market 
behavior, 1989-1990: Final report to the Senate Governmental 
Affairs Committee and the House Subcommittee on Energy 
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and Power. USDOE Energy Information Administration, Washing- 
ton, DC (USA). Office of Oil and Gas. Jun 1990. 142p. Sponsored 
by U.S. DOE Office of Administration and Human Resource Man- 
agement. Order Number DE91005275. Source: OSTI; NTIS; GPO 
Dep. 

The purpose of this report is to fully assess the heating fuel cri- 
sis from a broader and longer-term perspective. Using EIA final, 
monthly data, in conjunction with credible information from non- 
government sources, the pricing phenomena exhibited by heating 
fuels in late December 1989 and early January 1990 are described 
and evaluated in more detail and more accurately than in the in- 
terim report. Additionally, data through February 1990 (and, in 
some cases, preliminary figures for March) make it possible to as- 
sess the market impact of movements in prices and supplies over 
the heating season as a whole. Finally, the longer time frame and 
the availability of quarterly reports filed with the Securities and 
Exchange Commission make it possible to weigh the impact of rev- 
enue gains in December and January on overall profits over the 
two winter quarters. Some of the major, related issues raised dur- 
ing the House and Senate hearings in January concerned the 
structure of heating fuel markets and the degree to which changes 
in this structure over the last decade may have influenced the be- 
havior and financial performance of market participants. Have 
these markets become more concentrated? Was collusion or mar- 
ket manipulation behind December's rising prices? Did these, or 
other, factors permit suppliers to realize excessive profits? What 
additional costs were incurred by consumers as a result of such 
forces? These questions, and others, are addressed in the course 
of this report. 
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9558 (CONF-9010314-—1) Remediation of oil field wastes. 
Peters, R.W.; Wentz, C.A. Argonne National Lab., IL (USA). 
[1990]. 8p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
W-31109-ENG-38. From Environmental and productivity merits of 
separation in petroleum engineering; Baton Rouge, LA (USA); 29- 
30 Oct 1990. Order Number DE91006655. Source: OSTI;NTIS; 
GPO Dep. 

Treatment and disposal of drilling muds and hazardous wastes 
has become a growing concern in the oil and gas industry. Further, 
past practices involving improper disposal require considerable re- 
search and cost to effectively remediate contaminated soils. This 
paper investigates two case histories describing the treatments em- 
ployed to handle the liquid wastes involved. Both case histories 
describe the environmentally safe cleanup operations that were 
employed. 1 ref., 1 fig., 3 tabs. 


0209 Environmental Aspects 
Refer also to citation(s) 9496, 9558, 11031, 11032, 11055, 11092 


9559 (ANVEAIS/TM-36) Biological remediation of con- 
taminated soils at Los Angeles Air Force Base: Facility design 
and engineering cost estimate. Montemagno, C.D.; Irvine, R.L. 
Argonne National Lab., IL (USA). Environmental Assessment and 
Information Sciences Div. Aug 1990. 31p. Sponsored by U.S. De- 
partment of Defense. DOE Contract W-31109-ENG-38. Order 
Number DE91006975. Source: OSTI;NTIS; GPO Dep. 

This report presents a system design for using bioremediation to 
treat contaminated soil at Fort MacArthur near Los Angeles, Cali- 
fornia. The soil was contaminated by petroleum products that 
leaked from two underground storage tanks. Laboratory studies in- 
dicated that, with the addition of water and nutrients, soil bacteria 
can reduce the petroleum content of the soils to levels that meet 
regulatory standards. The system design includes soil excavation, 
screening, and mixing; treatment in five soil-slurry/sequencing-batch 
reactors; and dewatering by a rapid-infiltration basin. System speci- 
fications and cost estimates are provided. 5 refs., 8 figs., 5 tabs. 


9560 (OCS/EIS/EA/MMS-90-0095) Alaska Outer Continen- 
tal Shelf, Chukchi Sea Oil and Gas Lease Sale 126: Final 
Environmental Impact Statement: Volume 1. Minerals Manage- 
ment Service, Anchorage, AK (USA). Alaska Outer Continental 
Shelf Region. Jan 1991. 512p. Sponsored by U.S. Department of 
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the Interior. Source: OSTI; Minerals Management Service, 949 
East 36th Avenue, Anchorage, AK 99508-4302. 

This Environmental Impact Statement contains written comments 
and oral testimony provided by various governmental agencies, 
petroleum companies, Alaska Native organizations, environmental 
organizations, other groups, and individuals. Most of the comments 
addressed concerns regarding oil spills and oil-spill-cleanup 
technology; effects of oil spills and industrial activities on the envi- 
ronment, biological resources, and subsistence harvesting; 
adequacy of environmental information; mitigating measures; alter- 
natives and areas to be deferred; and adequacy of the petroleum 
industry technology to operate in the arctic marine environment. 
712 refs., 1 fig. (FL) 


9561 (OCS/EIS/MMS-91-0008) Alaska Outer Continental 
Shelf, Navarin Basin Oil and Gas Lease Sale 107: Final Envi- 
ronmental Impact Statement. Minerals Management Service, 
Anchorage, AK (USA). Alaska Outer Continental Shelf Region. Feb 
1991. 707p. Sponsored by U.S. Department of the Interior. Source: 
OSTI; Minerals Management Service, 949 36th Ave., Anchorage, 
Alaska 99508-4302. 

This Environmental Impact Statement (EIS) examines a proposal 
for oil and gas leasing in the Navarin Basin, five alternatives to the 
proposal, the major issues identified through the scoping process 
and the potential mitigating measures associated with the proposal. 
The proposal (Alternative 1) consists of offering 5036 blocks (about 
28 million acres) for leasing in the Navarin Basin which range from 
about 48 to 360 kilometers off of St. Matthew Island; water depths 
range from 70 to 2400 meters. Alternative 2 (No Sale) would can- 
cel the proposed lease sale, scheduled for mid-1991. Alternative 3 
(Delay the Sale) would delay the proposed lease sale for period of 
up to 18 months. Alternative 4 (St. Matthew Island Deferral) would 
defer leasing on 178 blocks (about .9 million acres) identified in the 
proposal which are within 50 miles (80.5 kilometers) of St. Matthew 
Island. Alternative 5 (200-Meter Isobath Deferral) would defer leas- 
ing on 2474 blocks (about 13.6 million acres) identified in the 
proposal which are within 50 miles (80.5 kilometers) of the 200- 
meter isobath. Alternative 6 (5-Year Leasing Program Highlighted 
Area Deferral) would defer leasing on 1362 blocks (about 7.4 
million acres) identified in the proposal. The potential effects of Al- 
ternative 1 are based on three separate cases which represent a 
range of possible oil and gas activities resulting from Sale 107. The 
cases are the low case, base case, and the high case. The base 
case represents the most likely amount of oil resources that are 
assumed to be developed from leasing in the Sale 107 area if com- 
mercial quantities of hydrocarbons are discovered. It is assumed 
that natural gas resources are not economic. 35 figs., 67 tabs. 


0210 Legislation and Regulations 


9562 (RISO-M-2841) Taxation in connection with explo- 
ration and production of hydrocarbons in Denmark. Larsen, 
H.V. Risoe National Lab., Roskilde (Denmark). System Analysis. 
Nov 1989. 62p. (In Danish). Order Number DE91746211. Source: 
OSTI;NTIS (US Sales Only). 

In connection with preliminary surveys, exploration, and extrac- 
tion of hydrocarbons in Denmark, the need for special legislation 
concerning taxation arose. The main legislation in this context is 
the "Act on taxation of income in connection with hydrearbon ex- 
traction in Denmark (The Hydrocabon Tax Act)”, in which a new tax 
(hydrocarbon tax) is introduced. This report describes how corpo- 
rate tax, hydrocarbon tax, and royalty are calculated. Moreover, the 
charges for transport of oil and condensate by the DORAS pipe- 
line from the oil fields in the North Sea to the refinery are dealt 
with. Finally, the calcualtion of corporate tax and hydrocarbon tax 
is shown in a comprehensive example. (author) 17 ills., 29 refs. 


0220 Transport, Handling, and Storage 


9563 
cess for producing them. Vezzoli, A. 23 Aug 1990. Filed date 22 
Feb 1990. Canada Patent patent application 2010748. 16p. 
Source: Micromedia Ltd., Technical Information Centre, 165 Hotel 


Hydrocarbon vapor-impervious containers and pro- 





de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

It has been found that the permeability and transudation or tran- 
spiration of hydrocarbon vapors from plastic fuel containers can be 
eliminated or reduced without altering mechanical properties if at 
least the inner surface is coated with a thin layer of a poly-omega- 
lactam. Accordingly, this invention provides a container comprising 
an outer shell of a plastic material, in particular high density and 
high molecular weight polyethylene, completely coated at least in- 
side with an adhering layer of a poly-omega-lactam of a thickness 
of 0.1 to 3 mm. The process for coating the surface consists in 
carrying out an in situ anionic polymerization of the omega-lactam 
directly inside the already-formed container, heated to the lactam 
polymerization temperature and while it is subjected to rotation on 
two intersecting axis arranged at an angle to each other. Epsilon- 
caprolactam is the particularly preferred omega-lactam to be used 
in this processes, for reasons of economy and availability. The 
invention is illustrated by a description of the fabrication of an auto- 
mobile fuel tank according to the coating process disclosed by the 
invention. 1 tab. 


0230 Properties and Composition 
Refer also to citation(s) 9534, 10589 


0250 Combustion 
Refer also to citation(s) 10283 


9564 Treatment of hydrocarbon fuel. Sakuma, Tetsuo. 17 
Oct 1990. Filed date 12 Apr 1990. Canada Patent patent applica- 
tion 2014541. 34p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

It has been found that a significant reduction of fuel cost by ca 
20-30% with high reproducibility can be achieved by the treatment 
of hydrocarbon fuels with a magnet which has a magnetic flux den- 
sity of ca 5-18 gauss at the south magnetic pole and less than 6 
gauss at the north pole. The ratio of the north/south flux density 
does not exceed 0.5. The hydrocarbon fuel may include petroleum 
distillates, dry distillation or decomposition products of coal, heavy 
or light oil, kerosene, gasoline, and natural gas. The treatment 
method according to the invention comprises putting the magnet 
into a fuel tank or a fuel circulation pipe. In order to treat the fuel, 
the fuel may not be always directly exposed to or contacted with 
the magnet, but the magnetic metal may be arranged such that the 
fuel can be exposed to a given magnetic flux density. The time for 
exposing the fuel to the magnetic flux may be very short when a 
sufficient amount of magnetic material is used. A number of tests 
are described, showing how the use of the magnet of the invention 
decreases fuel consumption and also decreases emission of pollu- 
tants in the operation of oil furnaces and gasoline-powered 
automobiles. 14 tabs. 


03 NATURAL GAS 


0302 Reserves, Geology, and Exploration 
Refer also to citation(s) 9529, 9531, 9532 


9565 (DOE/MC/23145-2890) Gas hydrate research in the 
Gulf of Mexico: Phase 2, Final report. Bennett, R. Columbia Gas 
System Service Corp., Columbus, OH (USA). Jan 1990. 114p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC21- 
86MC23145. Order Number DE90015325. Source: OSTI;NTIS; 
GPO Dep. 

The objectives of Phase 2 were to record low and medium en- 
ergy seismic data in selected areas and determine if that data 
could be used to established signatures that might indicate hy- 
drates. We met the objectives, good data were recorded in the 
survey areas and features were identified which further establish a 
gas hydrate signature near hydrate core sites. Additional locations 
where the same signatures occurred were recommended for coring 
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on future surveys. Geophysical data were collected in five separate 
areas. \nitial work was in a transition zone extending from the con- 
tinental shelf down the slope. Here we demonstrated that the 
equipment could provide information needed to identify features 
that could be used to establish a signature for gas hydrates in 
deep water. Additional areas were surveyed where gas hydrates 
had been identified in cores taken by Texas A & M Oceanography 
Department. Isotopic analysis of these gas hydrate cores showed 
they were examples of two different types of origins, biogenic and 
thermogenic. Additional locations were identified where cores 
should be taken of future surveys to sample both types of gas hy- 
drates. We also determined that high resolution sonar techniques 
employed on this survey could not resolve features on steep 
slopes in deep water. The paper describes the geological setting, 
equipment and instrumentation, methodology and results and a dis- 
cussion of these results for the five areas. 6 refs., 18 figs. 


9566 (DOE/METC-90/4102) An evaluation of co-planar 
lineament analysis and some thoughts on using surface geo- 
logical data to predict sub-surface geology. Smith, A.C. USDOE 
Morgantown Energy Technology Center, WV (USA). Jun 1990. 
48p. Sponsored by U.S. DOE Fossil Energy. Order Number 
DE90009687. Source: OSTI;NTIS; GPO Dep. 

A computerized method of detecting lineaments on the Earth's 
surface from digital topographic data was evaluated for its useful- 
ness in exploration and development of natural gas from tight 
sandstones. The method, known as co-planar lineament analysis, 
was applied to the topography of the Douglas Creek Arch of north- 
western Colorado, where significant amounts of natural gas have 
been produced from the Upper Cretaceous Mancos B sandstone. 
The locations of the co-planar lineaments detected correspond 
poorly with the locations of linear trends on contour maps of 
cumulative production and initial production. Because co-planar lin- 
eaments are reflections of surface features that are mostly the 
results of surface geology, it is not too surprising to see a lack of 
correlation with natural gas production, which depends upon as- 
pects of sub-surface geology. The conclusion of this study is not 
that co-planar lineament analysis will never work in the search for 
tight gas. Rather it is that its application to natural gas exploration 
and development will not work everywhere. Areas where the tech- 
nique would be best employed would probably be those where the 
reservoir is relatively shallow, the surface rocks and reservoir rocks 
are similar in age and lithology, and where the subsurface geology 
is relatively simple with no unconformities, thrust faults, or plastic 
layers such as salt or soft shale between the surface and gas 
reservoir. In addition, it must be demonstrated that straight stream 
segments within a given area are indeed caused by joints in the 
surface rocks and not some other geological phenomenon such as 
the strike of an easily eroded bed. 31 refs., 24 figs., 3 tabs. 


9567 (SAND-90-3018C) Subsurface fracture spacing: 
Comparison of inferences from slant/horizontal core and verti- 
cal core in Mesaverde reservoirs. Lorenz, J.C. (Sandia National 
Labs., Albuquerque, NM (USA)); Hill, R.E. Sandia National Labs., 
Albuquerque, NM (USA). [1991]. 12p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC04-76DP00789. (SPE- 
21877;CONF-9104121-1: 1991 Society of Petroleum Engineers 
(SPE) joint Rocky Mountain regional meeting and low permeability 
reservoir symposium, Denver, CO (USA), 15-17 Apr 1991). Order 
Number DE91005118. Source: OSTI;NTIS; GPO Dep. 

This study was undertaken in order to document and analyze the 
unique set of data on subsurface fracture characteristics, especially 
spacing, provided by the US Department of Energy’s Slant Hole 
Completion Test well (SHCT-1) in the Piceance Basin, Colorado. 
Two hundred thirty-six (236) ft (71.9 m) of slant core and 115 ft 
(35.1 m) of horizontal core show irregular, but remarkably close, 
spacings for 72 natural fractures cored in sandstone reservoirs of 
the Mesaverde Group. Over 4200 ft (1280 m) of vertical core (con- 
taining 275 fractures) from the vertical Multiwell Experiment wells 
at the same location provide valuable information on fracture orien- 
tation, termination, and height, but only data from the SHCT-1 core 
allow calculations of relative fracture spacing. Within the 162-ft (49- 
m) thick zone of overlapping core from the vertical and deviated 
wellbores, only one fracture is present in vertical core whereas 52 
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fractures occur in the equivalent SHCT-1 core. The irregular distri- 
bution of regional-type fractures in these heterogeneous reservoirs 
suggests that measurements of “average fracture spacing” are of 
questionable value as direct input parameters into reservoir engi- 
neering models. Rather, deviated. core provides data on the 
relative degree of fracturing, and confirms that cross fractures can 
be rare in the subsurface. 13 refs., 11 figs. 


0303 Drilling, Production, and Processing 
Refer also to citation(s) 9543, 10275 


9568 (DOE/CE/15459-T1) Natural gas conversion pro- 
cess: Build a laboratory apparatus and operate it to provide 
data for a large-scale gas conversion process: First quarterly 
report. S-Cal Research Corp., San Rafael, CA (USA). [1990]. 20p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FG01-90CE15459. Order Number DE91005921. Source: 
OSTI;NTIS; GPO Dep. 

The main objective is to design and operate a laboratory appara- 
tus for the catalytic reforming of natural gas in order to provide 
data for a large-scale process. This paper discusses a patent re- 
view process the authors undertook and several aspects of the 
project: closed-loop flow system; mass balance in the loop; adjust- 
ment of the cyclone reactor pressure; start-up procedure; and 
comparison of the laboratory loop with an industrial facility. The 
paper also gives several flow diagrams of the process being inves- 
tigated and the industrial process with which it is being compared. 
5 refs., 10 figs. (CK) 


9569 Method and apparatus of obtaining natural gas from 
a maritime deposit. Mandrin, C. 17 Oct 1990. Filed date 2 Apr 
1990. Canada Patent patent application 2013605. 14p. Source: Mi- 
cromedia Ltd., Technical Information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $4.00 CAN; MF $2.75 CAN. 

The objects of this invention are to obtain liquefied natural gas 
(LNG) from a natural gas deposit in an economic manner, to pro- 
vide a relatively simple technique of storing purified flash gas in 
liquid form at atmospheric pressure in available LNG tankers, and 
to provide an economic method of utilizing flash gas obtained dur- 
ing the extraction of oil from a marine deposit. According to the 
invention, a flow of natural gas from a marine deposit is obtained 
on board a drilling rig or ship. The flow is then de-acidified and pu- 
rified of CO2 and water, compressed and cooled to a compressed 
state on board the rig or ship, and subsequently delivered to a 
LNG tanker. In addition, non-liquefied natural gas from the flow of 
pressurized natural gas delivered to the tanker is returned from the 
tanker to the rig or ship. The rig or ship is provided with a produc- 
tion unit for obtaining natural gas from a flow of crude oil from a 
marine deposit, means for purifying the natural gas, and a unit for 
compressing and cooling the purified natural gas. The tanker is 
provided with an expansion group for receiving and expanding a 
flow of pressurized natural gas from the compression and cooling 
unit on the rig or ship in order to expand the natural gas to form 
LNG while generating non-liquefied residual natural gas. In addi- 
tion, at least one compressor is provided on the tanker for 
compressing the residual gas for return to the rig or ship. The 
pressures and temperatures needed for liquefaction are already 
generated by the output from energy producers on the rig or ship 
before the gas is sent to the LNG tanker, so that any investment 
for the required plant has to be made only once, irrespective of the 
number and size of LNG tankers. 2 figs. 


0306 Economic, Industrial, and Business Aspects 


Refer also to citation(s) 9528, 9550, 9551, 9552, 9553, 10207, 
10223, 10224, 10225, 10226 


9570 (DOE/EIA-0130(91/01)) Natural gas monthly, 
January 1991. USDOE Energy Information Administration, Wash- 
ington, DC (USA). Office of Oil and Gas. 4 Feb 1991. 153p. 
Sponsored by U.S. DOE Energy Information Administration. Order 
Number DE91008050. Source: OSTI;NTIS;GPO; GPO Dep. 
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This report highlights activities, events, and analyses of interest 
to public and private sector organizations associated with the natu- 
ral gas industry. Volume and price data are presented each month 
for natural gas production, distribution, consumption, and interstate 
pipeline activities. Producer-related activities and underground stor- 
age data are also reported. From time to time, the NGM features 
articles designed to assist readers in using and interpreting natural 
gas information. 7 figs., 34 tabs. 


9571 (DOE/EIA-0145(89)) Statistics of interstate natural 
gas pipeline companies 1989. USDOE Energy Information Admin- 
istration, Washington, DC (USA). Office of Oil and Gas. Feb 1991. 
247p. Sponsored by U.S. DOE Energy Information Administration. 
Order Number DE91008049. Source: OSTI;NTIS;GPO; GPO Dep. 

This report presents financial and operating information of all 
major interstate natural gas pipeline companies that operated in 
the United States during 1989. This report is used by the Federal 
Energy Regulatory Commission (FERC), state utility commissions, 
other government agencies, and the general public. 5 figs., 29 
tabs. 


9572 (DOE/IE/10521-T4) LNG [liquefied natural gas] in 
the Asia-Pacific region: Twenty years of trade and outlook for 
the future. Kiani, B. East-West Center, Honolulu, HI (USA). Re- 
source Systems Inst. [1990]. 45p. Sponsored by U.S. DOE Office 
of Administration and Human Resource Management. DOE Con- 
tract FGO1-861E10521. Order Number DE91007568. Source: 
OSTI;NTIS; GPO Dep. 

This report discusses the following topics: the current status of 
LNG trade in the Asia-Pacific region; present structure and pro- 
jected demand in the Asia-Pacific region; prospective and tentative 
projects; and LNG contracts: stability versus flexibility. 


0308 Environmental Aspects 
Refer also to citation(s) 9496 


0310 Legislation and Regulations 
Refer also to citation(s) 9562 


0320 Transport, Handling, and Storage 
Refer also to citation(s) 10326 


9573 (BNL—45270) Development of polymer concrete 
vaults for natural gas regulator stations. Fontana, J.J.; Miller, 
C.A.; Reams, W.; Elling, D. Brookhaven National Lab., Upton, NY 
(USA). Aug 1990. 55p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. Order Number DE91005543. 
Source: OSTI;NTIS; GPO Dep. 

For Brooklyn Union Gas Co., NY and Consolidated Edison Co. 
of New York, NY. 

Vaults for natural gas regulator stations have traditionally been 
fabricated with steel-reinforced portland cement concrete. Since 
these vaults are installed below ground level, they are usually 
coated with a water-proofing material to prevent the ingress of 
moisture into the vault. In some cases, penetrations for piping that 
are normally cast into the vault do not line up with the gas lines in 
the streets. This necessitates off-setting the lines to line up with the 
penetrations in the vault or breaking out new penetrations which 
could weaken the structure and/or allow water ingress. By casting 
the vaults using a new material of construction such as polymer 
concrete, a longer maintenance free service life is possible be- 
cause the physical and durability properties of polymer concrete 
composites are much superior to those of portland cement con- 
crete. The higher strengths of polymer concrete allow the design 
engineer to reduce the wall, floor, and ceiling thicknesses making 
the vaults lighter for easier transportation and installation. Penetra- 
tions can be cut after casting to match existing street lines, thus 
making the vault more universal and reducing the number of vaults 
that are normally in stock. The authors developed a steel-fiber rein- 
forced polymer concrete composite that could be used for regulator 
vaults. Based on the physical properties of his new composite, 





vaults were designed to replace the BUG PV-008 and Con Ed GR- 
6 regulator vaults made of reinforced portland cement concrete. 
Quarter-scale models of the polymer concrete vaults were tested 
and the results reaffirmed the reduced wall thickness design. Two 
sets of vaults, cast by Hardinge Bros., were inspected by represen- 
tatives of the utilities and BNL (Brookhaven National Laboratory), 
and were accepted for delivery. 6 refs., 5 figs., 12 tabs. 


0340 Combustion 
Refer also to citation(s) 9823, 10980 


9574 (LUTMDN-TMVK-3137-1-213-90) Tests of a caterpil- 
lar 10.5 liter natural gas engine. Johansson, Bengt. Lund Univ. 
(Sweden). Dept. of Heat and Power Engineering. Jun 1990. 197p. 
(In Swedish). Order Number DE91746329. Source: OSTI;NTIS (US 
Sales Only). 

A Caterpillar 3306 TA/90 HCR engine was run on natural gas 
with IMPCO=1 fuel control system. An Engelhardt and a Degussa 
catalyst was fitted to the engine and the resulting emissions of HC, 
CO, and NO, were measured according to ECE R 49. (L.E.). 


9575 Gas burner unit for heating device having a radiant 
tube. Duverger, F. 7 Oct 1990. Filed date 9 Apr 1990. Canada 
Patent patent application 2014218. 18p. Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

A gas burner unit is provided for a radiant tube heating device of 
the type comprising a burner assembly adaptable on a casing 
defining a mixing and combustion chamber extended by a radiant 
tube connecting sleeve. According to the invention, the casing 
forms a flange for mounting a support housing, and comprises in 
its mixing and combustion chamber a centering cross-lattice. The 
casing contains a primary air admission chamber and a safety 
compartment. The burner assembly comprises a support carrying a 
solenoid type supply valve and a burner having a centered com- 
bustion head carried by the cross-lattice. The invention finds 
preferred application in heating devices having a single-unit struc- 
ture of the type employing a hairpin tube. 6 figs. 
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9576 (IMMR-89/201) 1989 Eastern oil shale symposium: 
Proceedings. Lazar, D.J. (ed.). Kentucky Univ., Lexington, KY 
(USA). Inst. for Mining and Minerals Research. [1989]. 548p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG21- 
88MC11091. (CONF-891167-: 1989 Eastern oil shale symposium, 
Lexington, KY (USA), 15-17 Nov 1989). Order Number 
DE91008080. Source: OSTI;NTIS; GPO Dep. 

Reports from the 1989 Eastern Oil Shale Symposium are pre- 
sented. Topics include tar sands/heavy oil; geology, geochemistry, 
and resource characterization; environmental and reclamation re- 
search; projects and process technology. Individual projects are 
processed separately for the data bases. (CBS) 


0404 Oil Production, Recovery, and Refining 
Refer also to citation(s) 9545, 9546, 9576, 9589 


9577 (DOE/MC/11076-2870) Laboratory simulation stud- 
les of the recycle oil pyrolysis and extraction concept. Guffey, 
F.D.; Hunter, D.E. Western Research Inst., Laramie, WY (USA). 
Aug 1989. 75p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FC21-86MC11076. Order Number DE90009677. Source: 
OSTI; NTIS; GPO Dep. 

The Western Research Institute is currently developing a pro- 
cess for the recovery of distillable liquid products from alternate 
fossil fuel sources such as tar sand and oil shale. The processing 
concept is based on recycling a fraction of the product oil back into 
the reactor with the raw resource. This concept is termed the recy- 
cle oil pyrolysis and extraction (ROPE ©) process. The conversion 
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of the solid resource to a liquid fuel is performed in two stages. 
The first recovery stage is performed at moderate temperatures 
(825-420°C [617—-778°F]) in the presence of product oil recycle. 
The second stage is performed at higher temperatures (450—- 
540°C [842-1004°F]) in the absence of product oil recycle. The 
experiments were performed using Asphalt Ridge tar sand in an 
all-glass reactor at the bench-scale level and simulated three of the 
five conceptual processing zones. The three zones that were simu- 
lated include (1) the tar sand preheat zone, (2) the recycle oil 
pyrolysis, and (3) the recycle oil reflux zone. The evaluation of the 
data from these experiments provide a description of the processes 
that are occurring in each zone. 4 refs., 6 figs., 29 tabs. 


9578 (DOE/MC/1 1076-2912) Investigation of the ROPEO 
[Recycle Oil Pyrolysis and Extraction] process performance 
on Sunnyside tar sand. Cha, C.Y.; Johnson, L.A. Jr.; Guffey, F.D. 
Western Research Inst., Laramie, WY (USA). Jul 1990. 31p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
86MC11076. Order Number DE91002004. Source: OSTI;NTIS; 
GPO Dep. 

The main objectives of this research were to determine the opti- 
mum pyrolysis temperature for Sunnyside tar sand and to verify 
the operability and efficiency of the ROPE process at steady-state 
conditions for production of feedstock materials. The experiments 
were conducted in the 2-inch screw pyrolysis reactor (SPR). Four 
24-hour tests and one 105-hour test were performed in the 2-inch 
SPR using Sunnyside tar sand. The 24-hour tests were designed 
to predict the optimum pyrolysis temperature for oil yield. The 
105-hour test was conducted to confirm the optimum pyrolysis tem- 
perature with sufficient operating time to reach steady-state 
conditions with respect to product compositions. The following con- 
clusions can be drawn from the Sunnyside tar sand 2-inch SPR 
tests: (1) Sunnyside tar sand can be processed without any major 
operational difficulty by the ROPE process. (2) Oil yields greater 
than Fischer assay were obtained during the 2-inch SPR tests. Oil 
yield greater than 80 wt % of the bitumen was obtained from the 
105-hr test. (3) The ratio of heavy oil to light product oil is strongly 
dependent upon the pyrolysis temperature and increases with a 
decrease in the reaction temperature. The gas yield increases with 
the increase in pyrolysis temperature but the residual carbon in the 
spent sand decreases with the increase in pyrolysis temperature, 
reaches the minimum at 675°F, and then increases with further in- 
crease in the pyrolysis temperature. ROPE process product oils 
from Sunnyside tar sand have market application as blending 
stocks for the production of diesel fuels, but they are not suited for 
the production of unleaded gasoline or high-density aviation turbine 
fuels. 3 refs., 3 figs., 17 tabs. 


9579 (DOE/MC/11076-2944) Pyrolysis of Arroyo Grande 
tar sand and tar sand/oil mixtures. Turner, T.F.; Thomas, B.E.; 
Nickerson, L.G. Western Research Inst., Laramie, WY (USA). Nov 
1989. 50p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FC21-86MC11076. Order Number DE91002032. Source: 
OSTI;NTIS; GPO Dep. 

Pyrolysis experiments have been performed on Arroyo Grande 
tar sand and on mixtures of tar sand and SAE 50 oil. Isothermal 
and nonisothermal tests were performed on a Du Pont model 950 
therrnogravimetric analyzer (TGA), and larger scale isothermal ex- 
periments were performed in a sandbath-heated reactor system. 
The sandbath reactor system allowed collection of condensable py- 
rolysis products and the analysis of the gaseous products. 
Residual material was extracted with toluene to obtain a toluene- 
soluble product fraction. After extraction all residual organic 
material was burned off the sand to obtain a measure of organic 
residue. The results of the TGA experiments on Arroyo Grande tar 
sand show that the thermal decomposition can be modeled as a 
combination of rapid devolatilization of light oil and competitive de- 
composition of the rest of the bitumen into oil and residue. This 
model explains the reduction.in organic residue observed as the 
isothermal temperature increases. The addition of SAE 50 oil re- 
duces the amount of organic residue formed. The larger scale 
experiments conducted in the sandbath reactor system show an in- 
crease in organic residue formation with increasing temperature 
and residence time when Arroyo Grande tar sand is pyrolyzed. 
This is apparently caused by the long residence time of pyrolysis 
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products and bitumen at high temperatures. This organic residue 
increase can be minimized by adding SAE 50 oil to the pyrolysis 
mixture. The addition of the SAE 50 oil makes the formation of or- 
ganic residue insensitive to reaction temperature in the range 
studied. Elemental analysis and simulated distillation analysis on 
condensable and toluene-soluble products show variation with tem- 
perature and residence time. 7 refs., 16 figs. 


9580 (DOE/MC/11076—-T6) Oil shale, tar sand, under- 
ground coal gasification, advanced process technology, 
advanced fuels research: Quarterly technical progress report, 
April-June 1989. Western Research Inst., Laramie, WY (USA). 
[1989]. 37p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FC21-86MC11076. Order Number DE91007442. Source: 
OSTI;NTIS; GPO Dep. 

Progress made in five research programs is described. The sub- 
tasks in the oil shale study include the chemical and physical 
characterization of oil shales; ROPE process studies; environ- 
mental base studies; and miscellaneous basic concepts 
(unconventional applications, markets for western oil shales, and 
ground water analyses). The tar sand study consists of the follow- 
ing: resource characterization and ROPE process development, 
mathematical modeling, product characterization, kinetics, and en- 
vironmental impact assessment. Three tasks are described in the 
study of underground coal gasification: Rocky Mountain 1 support; 
site environmental evaluation; and Hanna and Hoe Creek restora- 
tion. Advanced process technology studies are investigating heavy 
oil, shale, and tar sand extraction and conversion processes, coal 
drying concepts, and concepts for the mitigation of environmental 
impacts from processing. Advanced fuels research include: charac- 
terization studies and the processing of coal liquids and shale oils 
by thermal and non-thermal methods. Studies have been indexed 
separately for inclusion on the data base. (CK) 


9581 | (DOE/MC/26267—2930) Solvent extraction of South- 
ern US tar sands: Quarterly progress report, September 25, 
1989-December 31, 1989. Penney, W.R. Arkansas Univ., Fayet- 
teville, AR (USA). Dept. of Chemical Engineering. 1990. 6ip. 
Sponsered by U.S. DOE Fossil Energy. DOE Contract FG21- 
89MC26267. Order Number DE91005668. Source: OSTI;NTIS; 
GPO Dep. 

The Department of Chemical Engineering at the University of 
Arkansas, in association with Diversified Petroleum Recovery, Inc. 
(DPR) of Little Rock, Arkansas, has been developing a solvent ex- 
traction process for the recovery of bitumen from tar sands for the 
past five years. The unique feature of the process is that the bitu- 
men is recovered from the solvent by contacting with a co-solvent, 
which causes the bitumen to precipitate. The overall purpose of 
this project is to study both the technical and economic feasibility 
of applying this technology for recovery of bitumen from tar sands 
by (1) investigating the socioeconmic factors which affect (a) plant 
siting and (b) the market value of recovered bitumen; (2) operating 
a process demonstration unit at the rate of 1 lb/hr recovered bitu- 
men while producing clean sand and recyclable solvents; and (3) 
determine the economic conditions which will make a bitumen re- 
covery project economical. DPR has analyzed the historical trends 
of domestic production, consumption, discoveries and reserves of 
crude oil. They have started an investigation of the volatility in the 
price of crude oil and of gasoline prices and of the differential 
between gasoline and crude oil. DPR continues to analyze the ge- 
ographical movement and demand for asphalt products. Utah does 
not appear economically attractive as a site for a bitumen from tar 
sands asphalt plant. Oklahoma sites are now being studied. This 
report also contains the quarterly progress report from a University 
of Nevada study to determine bitumen composition, oxygen uptake 
rates, and viscosities of Alabama and Utah bitumens. Both reports 
have been indexed separately for inclusion on the data base. 


9582 (DOE/METC-90/6111) Proceedings of the oil shale 
and tar sand contractors review meeting. Bartke, T.C. (ed.). US- 
DOE Morgantown Energy Technology Center, WV (USA). Apr 
1990. 354p. Sponsored by U.S. DOE Fossil Energy. (CONF- 
9004103-: Oil shale and tar sand contractors review meeting, 
Morgantown, WV (USA), 18-19 Apr 1990). Order Number 
DE90000489. Source: OSTI;NTIS; GPO Dep. 
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Over the past two years the Oil Shale and Tar Sand Programs of 
the US DOE (Department of Energy) have shifted emphasis from a 
basic research approach to an applied research and development 
approach. The 38 papers and poster sessions presented here 
cover the following topics: oil shale processing (hydroretorting, 
pyrolysis, coking, cracking, and the ROPE process); tar sand pro- 
cessing (solvent extraction, pyrolysis, hydropyrolysis, ROPE 
process, and hot water processing); design of oil shale and tar 
sand processing plants; reaction kinetics and mathematical model- 
ing of processes; spent shale utilization; economics; and chemical 
composition and analysis. Papers have been indexed separately 
for inclusion on the data base. (CK) 


9583 (ETDE/JP-mf-1749779, pp. 240-243) Thermogravi- 
metric analysis for obtaining the quality of vacuum residue in 
heavy oils. Inaba, A. (National Research Institute of Pollution and 
Resources, Tsukuba (Japan)); Kamo, T.; Miki, K.; Sato, Y. Fuel 
Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). 
In Papers published in No. 56 Meeting of The Fuel Society of 
Japan and No. 26 Coal Science Conference jointly held in 1989. 
Order Number DE91749779. Source: OSTI;NTIS (US Sales Only). 
Thermogravimetric analysis was attempted at low temperature 
under vacuum for obtaining the quantity of vacuum residues in 
heavy oils. Oil specimens distilled from tar sand bitumen and its 
hydrogenated oil were used with their vacuum residues for experi- 
ments. The specimens of 1mg in initial weight were measured by a 
thermobalance in a range from room temperature to 200 ° C at 20 
° C/min in rising rate under vacuum of — 40Pa. The calibration 
curve was made from the relation between boiling points and ther- 
mogravimetric maximum temperatures of n-paraffins. The boiling 
point distributions of the distillate specimen, heavy oil without light 
fractions and vacuum residue were then determined with the 
calibration curve, and compared with those obtained by a gas chro- 
matography. As a result, the proposed method was applicable to 
distillates including low boiling point fractions, and the boiling point 
distribution of the distillate mixed with vacuum residue was also ob- 
tained successfully corresponding to its mixing rate. 2 refs., 6 figs. 


9584 (UCRL-ID-105871) Pyrolysis kinetics and composi- 
tion for Posidonia shale. Burnham, A.K. Lawrence Livermore 
National Lab., CA (USA). Dec 1990. 26p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract W-7405-ENG-48. Order Number 
DE91007629. Source: OSTI;NTIS; GPO Dep. 

Kinetic expressions for hydrous pyrolysis of Posidonia shale 
(Lower Toarcian) are derived from data of Marzi (1989). Various 
measures of reaction extent are used, including the remaining 
Rock Eval potential and the formation of extracted bitumen and ex- 
pelled oil. The hydrous pyrolysis data and resulting kinetic 
parameters are compared to similar results from open pyrolysis ex- 
periments. Previously expressed concerns about deriving first-order 
rate parameters from oil expulsion data are supported. The 
disappearance of Rock Eval potential upon hydrous pyrolysis is de- 
scribed well by an activation energy distribution model. Bitumens, 
expelled oils, and oils evolved from a self-purging reactor are ana- 
lyzed by NMR and GC. In addition to the expected lower alkene 
content, the oils expelled during hydrous pyrolysis have more 
branched plus cyclic carbon, less normal carbon, and about the 
same amount of aromatic carbon as the evolved oils. The normal 
chain lengths are similar. The absolute yields of phytane and pris- 
tane plus prist-1-ene are similar in the expelled oil at maximum 
yield and in the evolved oils. 13 refs., 11 figs., 2 tabs. 


9585 (UCRL-JC—105169) New Albany shale flash pyroly- 
sis under hot-recycled-solid conditions: Chemistry and 
kinetics, Il. Coburn, T.T.; Morris, C.J. Lawrence Livermore Na- 
tional Lab., CA (USA). 1 Nov 1990. 11p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract W-7405-ENG-48. (CONF-901181-3: 
Eastern oil shale symposium: oil shale, tar sands, heavy oil, Lex- 
ington, KY (USA), 6-8 Nov 1990). Order Number DE91006708. 
Source: OSTI;NTIS; GPO Dep. 

The authors are continuing a study of recycle retorting of eastern 
and western oil shales using burnt shale as the solid heat carrier. 
Stripping of adsorbed oil from solid surfaces rather than the pri- 
mary pyrolysis of kerogen apparently controls the release rate of 
the last 10-20% of hydrocarbons. Thus, the desorption rate de- 
fines the time necessary for oil recovery from a retort and sets the 





minimum hold-time in the pyrolyzer. A fluidized-bed oil shale retort 
resembles a fluidized-bed cat cracker in this respect. Recycled 
burnt shale cokes oil and reduces yield. The kerogen H/C ratio 
sets an upper limit on yield improvements unless external hydro- 
gen donors are introduced. Steam can react with iron compounds 
to add to the H-donor pool. Increased oil yield when New Albany 
Shale pyrolyzes under hot-recycled-solid, steam-fluidization condi- 
tions has been confirmed and compared with steam retorting of 
acid-leached Colorado oil shale. In addition, with retorted, but un- 
burnt, Devonian shale present at a recycle ratio of 3, the authors 
obtain 50% more oil-plus-gas than with burnt shale present. Proce- 
dures to make burnt shale more like unburnt shale can realize 
some increase in oil yield at high recycle ratios. Reduction with Ho 
and carbon deposition are possibilities that the authors have tested 
in the laboratory and can test in the pilot retort. Also, eastern spent 
shale burned at a high temperature (775 C, for example) cokes 
less oil than does spent shale burned at a low temperature (475 
C). Changes in surface area with burn temperature contribute to 
this effect. 15 refs., 8 figs., 4 tabs. 


9586 (UCRL-JC—105170) LLNL [Lawrence Livermore Na- 
tional Laboratory] Oil Shale Pilot Plant status report. Cena, 
R.J.; Thorsness, C.B. Lawrence Livermore National Lab., CA 
(USA). 26 Oct 1990. 19p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract W-7405-ENG-48. (CONF-901181-1: Eastern oil 
shale symposium: oil shale, tar sands, heavy oil, Lexington, KY 
(USA), 6-8 Nov 1990). Order Number DE91004878. Source: 
OSTI;NTIS; GPO Dep. 

The authors are studying aboveground oil shale retorting and 
have developed the LLNL Hot-Recycled-Solid (HRS) process as a 
generic, second-generation, rapid pyrolysis retorting system in 
which recycled shale is the solid heat carrier. In 1984-87, they op- 
erated a 1 ton-per-day HRS pilot plant to study retorting chemistry 
in an actual recirculation loop, Cena (1986). In 1989 they upgraded 
their laboratory pilot plant to process 4 ton-per-day of commercially 
sized shale, which will allow them, for the first time, to study pyroly- 
sis and combustion chemistry using the full particle size, to produce 
enough oil for detailed characterization studies, to study environ- 
mental consequences, and to begin answering the many bulk solid 
handling questions concerning scale-up of the HRS process. In this 
paper the authors report on the status of their pilot plant operations. 
They have operated the facility circulating raw shale at ambient 
temperature and dolomite at elevated temperature. They plan the 
first hot shale run in November 1990. 5 refs., 16 figs., 4 tabs. 
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9587 (DOE/MC/11076—2906) Investigation of  sulfur- 
bearing minerals in raw and processed oil shale. Mason, G.M. 
Western Research Inst., Laramie, WY (USA). Nov 1989. 34p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
86MC11076. Order Number DE90015573. Source: OSTI;NTIS; 
GPO Dep. 

Raw oil shale samples were investigated to provide baseline in- 
formation on sulfur-bearing mineral composition. The sulfur-bearing 
mineral identified in raw oil in this study was primarily pyrite (FeS2). 
Sulfur-bearing alteration minerals were gypsum (CaSO,4-2H20) and 
copiapite (Fe,,403(SO,4);3-63H20), which appeared as crystalline 
masses on the surfaces of sulfide minerals. Investigation of spent 
(or processed) oil shale demonstrated that heat-induced mineralog- 
ical reactions can drastically alter the crystalline structure of 
materials. Hexagonal pyrrhotite is the kinetically and structurally 
preferred sulfur-bearing mineral formed during oil shale processing. 
The Ca-monosulfide oldhamite was identified in processed Green 
River Formation oil shale resulting from WRI’s TREE process. Old- 
hamite which has not been identified in terrestrial rocks, formed as 
a result of high sulfur gases present during the thermal processing 
of a Ca-rich oil shale. This work provided information concerning 
(1) thermal alteration of pyrite to pyrrhotite (and pyrrhotite-type min- 
erals) and (2) the disclosure of a mineral not previously reported in 
oil shale. It is essential for processing and disposal considerations 
that metastable and unstable mineral forms be identified and more 
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completely understood. Information concerning processing charac- 
teristics and sulfur-bearing mineral forms in raw and processed oil 
shale can be incorporated into the future strategies of solid waste 
management for fossil fuels. 56 refs., 21 figs., 3 tabs. 


9588 (DOE/MC/1 1076-2943) The composition and solubil- 
ity of ettringite precipitated from combusted oll shale. 
Essington, M.E. Western Research Inst., Laramie, WY (USA). Sep 
1989. 38p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FC21-86MC11076. Order Number DE91002033. Source: 
OSTI;NTIS; GPO Dep. 

Ettringite is a complex hydrated calcium aluminum sulfate 
hydroxide [CagAlo(SO4)3(OH);2-26H20] that precipitates in weath- 
ering spent oil shale environments. The application of an 
equilibrium solubility model indicates that spent oil shale leachates 
are undersaturated with respect to ettringite. These results may be 
interpreted to suggest that incongruent dissolution of ettringite. 
However, the equilibrium solubility product constant used in the 
model analysis is of questionable validity. Thus, before the chem- 
istry of ettringite in spent oil shale systems can be adequately 
characterized, the ettringite equilibrium solubility constant must be 
rigorously defined. In order to determine the solubility (pK) and cal- 
culate the standard free energy of formation (AG) of ettringite, an 
equilibrium solubility study was conducted. Ettringite was precipi- 
tated by hydrating a sample of combusted western oil shale and 
characterized using X-ray diffraction, scanning electron microscopy/ 
energy dispersive X-ray analysis, and total dissolution analysis. 
The chemical formula for ettringite calculated from energy disper- 
sive X- ray data is Cag 32Al; 05(SO4)2.27(SIO4)o.36(OH)o.83-26H20. 
The calculated pK for the dissolution of this solid is —57.01. A AG 
of —10116.7 + 8.1 kJ/mol was calculated. The pK was then com- 
pared to ion activity product values, calculated by treating spent oil 
shale leachates with the geochemical model GEOCHEM. Results 
are discussed. 29 refs., 3 figs., 7 tabs. 


9589 (DOE/MC/26267-—2930, pp. 6-20) Quarterly progress 
report on tar sand research. Misra, M. (Univ. of Nevada, Reno 
(USA)). Arkansas Univ., Fayetteville, AR (USA). Dept. of Chemical 
Engineering. 1990. In Solvent extraction of Southern US tar sands. 
Quarterly progress report, September 25, 1989-December 31, 
1989. 61p. Order Number DE91005668. Source: OSTI;NTIS. 

This report describes progress in the fractionation of bitumens 
from Alabama (Spring Creek) and Utah (Sunnyside) in order to de- 
termine chemical composition. The bitumens were separated into 
saturates, two aromatic types, two resin types, asphaltenes, and 
minerals. Elemental composition is also given. Surface oxidation or 
weathering of the tar sands and its affect on bitumen viscosity 
were investigated. The objective of beneficiation work is to produce 
bitumen enriched concentrate which can be used as a feed mate- 
rial in the solvent extraction tests. Procedures are described. 


0408 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 9554, 9581 


0409 Waste Management 
Refer also to citation(s) 9576, 9580, 9582, 9587 


0410 Environmental Aspects 
Refer also to citation(s) 9496, 9576, 9588 


9590 (DOE/MC/11076-2887) Application of a geochemical 
model to the prediction of the chemistry of extracts from non- 
recarbonated and recarbonated shales. Reddy, K.J. 
(Wyoming Univ., Laramie, WY (USA). Wyoming Water Research 
Center); Hasfurther, V.R.; Drever, J.l. Western Research Inst., 
Laramie, WY (USA). Sep 1989. 13p. Sponsored by U.S. DOE Fos- 
sil Energy. DOE Contract FC21-86MC11076. Order Number 
DE90015323. Source: OSTI;NTIS; GPO Dep. 

The chemistry of extracts from spent shale disposal environ- 
ments is controlled by a number of chemical processes including 
the formation of inorganic complexes and precipitation-dissolution 
reactions. The objectives of this study were (1) to alter the data 
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base of a geochemical code by including data for different solution 
species and solid phases that are important to spent shale 
environments and (2) to predict the chemistry of extracts from non- 
recarbonated and recarbonated spent shales by evaluating the 
solid phases controlling the solubilities of major elements such as 
calcium and magnesium, and trace elements like fluorine and 
molybdenum. The geochemical code used for this study was the 
GEOCHEM model. The data base of this code was altered using 
updated association constants and solubility products for different 
elements that the authors and others have developed. Three spent 
shale samples (PPP3, PPP6, and Lurgi) were recarbonated under 
slightly elevated CO. pressure in a specially designed chamber. 
The non-recarbonated and recarbonated samples were subjected 
to solubility studies. The total element concentrations and pH of 
extracts were used as input to the GEOCHEM code to predict the 
chemistry. The model predicted that silicate phases (produced dur- 
ing the heating process) initially buffered the pH and controlled 
Ca** and Mg** concentrations in extracts. The GEOCHEM model 
predicted that after recarbonation, the Ca®* concentrations are 
controlled by calcite. The F— concentrations in extracts from non- 
recarbonated and recarbonated spent shales are controlled by 
fluorite. Further, GEOCHEM predicted that powellite does not con- 
trol the solubility of molybdenum in non-recarbonated recarbonated 
spent shale extracts. 27 refs., 1 fig., 2 tabs. 


0440 Combustion 
Refer also to citation(s) 9585, 9586 
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Refer also to citation(s) 9672, 10567, 10575, 10579, 11024, 11059, 
11060, 11061 


9591 (DOE/EV21822-T1) Maintaining the uranium re- 
sources data system and assessing the 1989 US uranium 
potential resources: Final report. McCammon, R.B. (Geological 
Survey, Reston, VA (USA)); Finch, W.I.; Grundy, W.D.; Pierson, 
C.T. Geological Survey, Reston, VA (USA). 31 Dec 1990. 43p. 
Sponsored by U.S. DOE Office of Administration and Human Re- 
source Management. DOE Contract Al01-90EI21822. Order 
Number DE91005990. Source: OSTI;NTIS;INIS; GPO Dep. 

Under the Memorandum of Understanding (MOU) between the 
EIA, US Department of Energy, and the US Geological Survey 


(USGS), US Department of the Interior, the USGS develops esti- © 


mates of uranium endowment for selected geological environments 
in the United States. New estimates of endowment are used to up- 
date the Uranium Resources Assessment Data (URAD) System 
which, beginning in 1990, is maintained for EIA by the USGS. For 
1989, estimates of US undiscovered resources were generated us- 
ing revised economic index values (current to December 1989) in 
the URAD system's cost model. The increase in the estimates for 
the Estimated Additional Resources (EAR) and Speculative Re- 
sources (SR) classes resulted primarily from increases in the 
estimates of uranium endowment for the solution-collapse, breccia- 
pipe uranium deposit environment in the Colorado Plateau resource 
region. The mean values for $30-, $50-, and $100-per-pound U,0, 
forward-cost categories of EAR increased by about 8, 48, and 32 
percent, respectively, as compared to 1988. Estimates of the 1989 
undiscovered resources in the SR class also increased in all three 
forward-cost categories by 10, 5, and 9 percent, respectively. The 
original cost equations in the URAD System were designed to 
cover drilling costs related to extensive flat-lying tabular ore bodies. 
The equations do not adequately treat drilling costs for the smaller 
areas of vertical breccia pipe uranium deposits in the Colorado 
Plateau resource region. The development of appropriate cost 
equations for describing the economics of mining this type of de- 
posit represents a major new task. 12 refs., 4 figs., 5 tabs. 
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9592 (DOE/EIA-0477(89)) Domestic uranium mining and 
milling industry 1989: Viability assessment. USDOE Energy In- 
formation Administration, Washington, DC (USA). Office of Coal, 
Nuclear, Electric and Alternate Fuels. 4 Dec 1990. 96p. Sponsored 
by U.S. DOE Office of Administration and Human Re- 
source Management. Order Number DE91005796. Source: 
OSTI;NTIS;INIS;GPO; GPO Dep. 

Section 170B of the Atomic Energy Act of 1954, as amended by 
Public Law 97-415, requires that the Secretary of Energy submit to 
Congress an annual assessment of the viability of the domestic 
uranium mining and milling industry. The Energy Information Ad- 
ministration (EIA) of the Department of Energy (DOE) was 
assigned the responsibility to develop the criteria for use in esti- 
mating the viability of the industry. These criteria include four major 
attributes of industry viability - resource capability, supply response 
capability, financial capability, and import commitment dependency. 
Having established these criteria, the Secretary of Energy is re- 
quired to monitor the industry and make an annual assessment of 
its viability for 1983 through 1992. The first six assessments were 
issued in the years 1984 through 1989 based on information avail- 
able for 1983 through 1988, respectively. The current report 
provides the data and analyses, based on the information available 
through the end of the calendar year 1989, supporting the seventh 
annual assessment of the uranium industry’s viability. It presents 
information on the four major attributes. Data on past and present 
industry behavior, as well as projections of the future status of the 
industry (assuming current market conditions), were used to exam- 
ine the industry's ability to respond, over a 10-year period, to two 
hypothetical supply disruption scenarios. 20 figs., 23 tabs. 


9593 (INIS-mf-12779, pp. 11-18) Koongarra uranium de- 
posit. Smelling, A.A. Australian Nuclear Science and Technology 
Organisation, Lucas Heights (Australia). Jan 1990. 146p. In Alliga- 
tor Rivers analogue project: First annual report 1988-1989. Order 
Number DE91618691. Source: OSTI;NTIS (US Sales Only);INIS. 

The geological setting of the Koongarra uranium deposit is briefly 
presented. It is shown that uranium mineralization occurs in two 
distinct but related orebodies separated by about 100 m of barren 
schists. Both orebodies strike and dip broadly parallel to the Koon- 
garra Reverse Fault, which forms the footwall of the ore zone. 
Primary mineralization is largely confined to quartz-chlorite schists 
immediately above the fault zone. Secondary uranium mineraliza- 
tion is presented from the surface down to the base of weathering 
at about 25 m depth and forms a tongue-like body of ore dispers- 
ing downslope for about 80 m. The differences in distribution and 
style between uranyl silicates and phosphates suggests a two 
stage process for their development. 5 refs., 3 maps. 


9594 (INIS-mf-12779, pp. 19-28) Geological history of the 
South Alligator Region - retreat of the escarpment. Prowse, G. 
(NT Power and Water Authority (Australia). Groundwater Evalua- 
tion Section). Australian Nuclear Science and Technology 
Organisation, Lucas Heights (Australia). Jan 1990. 146p. In Alliga- 
tor Rivers analogue project: First annual report 1988-1989. Order 
Number DE91618691. Source: OSTI;NTIS (US Sales Only);INIS. 
An initial concept of the Komboigie sandstone being eroded by 
scarp retreat during the later Tertiary period to expose the underly- 
ing mineralized Cahill formation to sub-aerial and oxidising 
conditions, appears not to be compatible with features and pro- 
cesses of the Koongarra valley area. A different set of processes 
appear to have been involved, and these allow for a reasonable 
time correlation with previous radionuclide transport modelling, 
which conclude that the uranium mobilization occurred within the 
last few million years. This scenario assumes that prior to and dur- 
ing the Mesozoic the Kombolgie sandstone has been removed 
from above the orebody, as a result of uplifting by faulting along 
the Koongarra fault and subsequent erosion. The underlying Cahill 
rocks were planated during the Cretaceous marine transgression 
and laterized (formation of ferricrete) during the Tertiary, under the 
tropical conditions which prevailed. In response to significant cli- 
matic changes in the later Tertiary and Pleistocene, the laterized 
schists were eroded by thin scarp retreats of the ferricreted surficial 
veneer; thus the water table was lowered to the top of the primary 
orebody and the uranium was mobilized. 8 refs., 1 tab., 2 figs. 





9595 (INIS-mf-12779, pp. 29-37) Geochemical modelling 
of the Koongarra uranium deposit. Sverjeusky, D.A. (The Johns 
Hopkins University (USA). Dept. of Earth and Planetary Sciences). 
Australian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia). Jan 1990. 146p. In Alligator Rivers analogue 
project: First annual report 1988-1989. Order Number 
DE91618691. Source: OSTI;NTIS (US Sales Only);INIS. 

This report summarize geochemical modelling studies of the 
Koongarra deposit carried out to the August 1989 aimed at under- 
standing the origin of the different uranium zones and identify the 
controlling reactions for formation of uranium phosphates and ura- 
nium silicates. Aqueous speciation, saturation state and chemical 
mass transfer calcuations were carried out using the computer pro- 
grams EQ3NR and EQ6 and a thermodynamic database generated 
at the Johns Hopkins University. Quantitative aqueous speciation 
calculations for the Koongarra groundwaters suggest that the ura- 
nium in the aqueous phase is predominantly complexed by 
phosphate or carbonate depending on the relative abundances of 
these ligands, which vary systematically with sample location (later- 
ally) in the weathered zone at Koongarra. Chemical mass transfer 
calculations suggest that the waters associated with the formation 
of the uranyl phosphate zone at Koongarra were probably quite dif- 
ferent to those sampled to date at the present day. However, a 
considerable number of simulations need to be carried out in order 
to more closely constrain the conditions under which the phosphate 
zone formed. This work is currently in progress. 8 refs., 2 figs. 


9596 (INIS-mf-12779, pp. 65-77) Preliminary hydraulic 
characterization of the Koongarra uranium deposit. Norris, J.R. 
(Australian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia)); Duerden, P. Australian Nuclear Science and 
Technology Organisation, Lucas Heights (Australia). Jan 1990. 
146p. In Alligator Rivers analogue project: First annual report 
1988-1989. Order Number DE91618691. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Both field and laboratory studies have been carried out to sup- 
port the development of models describing steady and transient 
groundwater flow in the Koongarra region. The preliminary results 
of the tests indicated a high degree of conductivity. Fracture flow 
dominated some of the tests, but the overall aquifer response ap- 
peared to be that of an equivalent porous medium. Anisotropy is 
well-developed with north to north-east oriented principal transmis- 
sivities. North-east directions represent the large-scale drawdown 
patterns and are sub-parallel to the bedrock structure and the 
Koongarra fault. The northerly directions were localized and may 
reflect a less extensive fracture fabric or a flexure in the bedrock 
foliation. Basic issues still to be understood are: the interchange of 
water between different units (sand, clay, weathered, unweathered 
rock, etc), whether the fault is a semi-barrier or whether it includes 
conducting zones, and how much water flows in fractures. 12 refs., 
1 tab., 3 figs. 


9597 (LHRL-LIB/Trans—13) Spectr 
the reaction of Gd*+, Sm**, Dy*+ and Yb** with xylenol orange. 
Budesinsky, B. (Czechoslovak Academy of Science, Rez 
(Czechoslovakia). Institute of Nuclear Research); Bezdekova, A. 
Australian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia). Jun 1990. 7p. Translated from German - Z . 
Anal. Chem. (1963) v. 196(30) p. 172-177. German original in- 
cluded. Order Number DE91618730. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Translated from German - Z . Anal. Chem. (1963) v. 196(30) p. 
172-177. German original included. 

The reaction of xylenol orange with rare earths has already been 
known as very sensitive hence the possibilities of the spectrophoto- 
metric application of this reaction to the determination of the 
smallest amounts of rare earths in uranium was studied. Optimum 
conditions for the reaction of xyleno! orange with Gd*+, Sm**, 
Dy*+, and Yb*+ were worked out, composition of the complexes 
and constants of formation and stability were ascertained, and a 
procedure for the determination of yg-quantities of rare earths was 
proposed. 8 refs., 2 tabs., 3 figs. 
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9598 (K/QT-385) Photometric on-line monitor for total ox- 
idants in the ports purge cascade. Maddox, W.L. Oak Ridge 
K-25 Site, TN (USA). Dec 1990. 20p. ed by U.S. DOE Nu- 
clear Energy. DOE Contract AC05-840T21400. Order Number 
DE91005480. Source: OSTI;NTIS; GPO Dep. 

A proposed scheme for the continuous, on-line monitoring of the 
total concentration of oxidizing (fluorinating) gases in the top purge 
section of a gaseous diffusion cascade was evaluated using simu- 
lated process conditions in a laboratory. The scheme involves the 
reaction of the oxidizing gases in a sample stream with sodium 
chloride to produce chlorine, which is then measured with an ultra- 
violet photometer to yield a value for total oxidant concentration. 
This report describes the experimental apparatus used in studying 
this method and presents the resulting data and conclusions. The 
study found that the technique would work under some conditions, 
but would be troublesome and probably undependabie if imple- 
mented as a real-time process monitor. During the study, it was 
discovered that the photometric approach could provide a mea- 
surement of total oxidant concentration without resorting to the salt 
reaction. 5 refs., 4 figs., 2 tabs. 
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Refer also to citation(s) 9979, 10024, 10053, 10106, 10505, 10560, 
10694 


9599 (ETDE-IT—90-90) SEPI: A computerized approach to 
nuclear fuel cycle plants design. Carotenuto, M.; Landeyro, P.A. 
ENEA, Rome (italy). Apr 1990. 9p. (CONF-900418—16: Interna- 
tional conference on the physics of reactors: operation, design and 
computation, Marseilles (France), 23-27 Apr 1990). Order Number 
DE91744370. Source: OSTI;NTIS (US Sales Only);INIS. 

Paper presented at the international conference on the physics 
of reactors: Operation, design and computation (Marseilles, 23-26 
Apr 1990). 

This paper described an expert system developed to collect the 
engineering know-how existing at ENEA (italian Commission for Al- 
ternative Energy Sources) on nuclear fuel cycle plant design. This 
system, called SEPI, is to be used to preserve the know-how de- 
veloped in the field, to assist designers during selection, evaluation 
and dimensioning tasks and to prepare training courses for design- 
ers. It attemps to reproduce the normal way of ‘reasoning’ and 
acting of the designer while he is carrying out his work. From an 
abstract point of view, the design process consists in the optimiza- 
tion of a function with different constraints: cost, profit, service 
quality, etc. The design process is carried out in several steps, 
within each one of which the appropriate equations are solved. 


(Y/DW-538) Cleaning of uranium vs machine 
coolant formulations. Cristy, S.S.; Byrd, V.R.; Simandl, R.F. Oak 


Ridge Y-12 Plant, TN (USA). Oct 1984. 30p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC05-840S21400. Order 
Number DE91006302. Source: OSTI;NTIS; GPO Dep. 

This study compares methods for cleaning uranium chips and 
the residues left on chips from alternate machine coolants based 
on propylene glycol-water mixtures with either borax, ammonium 
tetraborate, or triethanolamine tetraborate added as a nuclear poi- 
son. Residues left on uranium surfaces machined with 
perchloroethylene-mineral oil coolant and on surfaces machined 
with the borax-containing alternate coolant were also compared. In 
comparing machined surfaces, greater chlorine contamination was 
found on the surface of the perchloroethylene-mineral oil machined 
surfaces, but slightly greater oxidation was found on the surfaces 
machined with the alternate borax-containing coolant. Overall, the 
differences were small and a change to the alternate coolant does 
not appear to constitute a significant threat to the integrity of ma- 
chined uranium parts. 
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Refer also to citation(s) 9599, 9636, 9755, 9760, 9776, 10029, 
10688, 10694 


9601 (BARC-1499) Data processing software for Purex 
plant process control laboratory. Kansara, V.P. (Bhabha Atomic 
Research Centre, Bombay (india). Fuel Reprocessing Div.); 
Achuthan, P.V.; Sridhar, S.; Ramanujam, A.; Dhumwad, R.K. 
Bhabha Atomic Research Centre, Bombay (India). 1990. 27p. Order 
Number DE91619548. Source: OSTI;NTIS (US Sales Only);INIS. 

A software has been developed at the Fuel Reprocessing Divi- 
sion, Trombay to meet the data processing needs of the Control 
Laboratory of a reprocessing plant. During the normal plant opera- 
tions contents of over one hundred process tanks have to be 
sampled and analysed for regular monitoring. In order to speed up 
the computation and the reporting of results as well as to obtain 
the process performance data over a period of time a software has 
been developed. The package has been sucessfully demonstrated 
and implemented at the Plutonium Plant, Trombay. This has been 
in continuous use since May 1987 with highly satisfactory perfor- 
mance. The software is a totally menu-driven package which can 
be used by the laboratory analysts with a few hours of training. 
The features include data validation involving source tank identifi- 
cation, the nature of the sample, the range of expected results, any 
duplication in sample numbering etc. Audio indication of deviations 
from the expected input or output values are given with an option 
to override in case of abnormal samples. The progress of analysis 
can be obtained for a given sample at any given time. Incorporated 
in the software is the help menu for quick reference of analytical 
protocol to be followed for a given tank/method. The computations 
for the determinations are carried out after obtaining input values 
on a screen-form. Th e results can be displayed on the monitor or 
obtained in the form of a hard copy i n any desired format. (au- 
thor). 17 figs., 2 refs. 


9602 (BARC—1512) Studies on the sorption behaviour of 
plutonium and fission products on stannic antimonate. Thambi, 
T.C. (Bhabha Atomic Research Centre, Bombay (india). Fuel Re- 
processing Div.); Talnikar, S.G.; Ramanujam, A.; Dhumwad, R.K. 
Bhabha Atomic Research Centre, Bombay (India). 1990. 18p. Order 
Number DE91622449. Source: OSTI;NTIS (US Sales Only);INIS. 

This report describes the investigations carried out on the sorp- 
tion behaviour of plutonium and fission products on the inorganic 
ion exchanger stannic antimonate. The studies include the determi- 
nation of distribution ratio of plutonium at different acidities and the 
extent of affinity for the fission products on the ion exchanger. The 
influence of uranium and sodium on the uptake of plutonium and 
fission products also has been checked. Column experiments were 
carried out to assess the feasibility of using this ion exchanger for 
the polishing of tail-end uranium product of reprocessing streams. 
(author). 7 tabs. , 7 refs. 


9603 (BARC—1514) Monitoring of plutonium in high active 
waste streams of Purex process by alpha spectrometry. 
Achuthan, P.V. (Bhabha Atomic Research Centre, Bombay (India). 
Fuel Reprocessing Div.); Madhusudan, A.; Ramanujam, A.; 
Dhumwad, R.K.; Gubbi, G.K.; Ramaswami, A.; Satyaprakash; 
Natarajan, P.R. Bhabha Atomic Research Centre, Bombay (india). 
1990. 24p. Order Number DE91622450. Source: OSTI;NTIS (US 
Sales Only);INIS. 

This report deals with an alpha spectrometric method for the 
monitoring of plutonium in Purex process high active waste 
streams(HAW) while processing low burn-up fuel. Sources pre- 
pared by direct plancheting of an aqueous aliquot of the waste 
stream after dilution have been used for the analysis. Using indige- 
nously fabricated surface barrier detectors, the alpha spectrometry 
was carried out both in vacuum as well as in air and in both cases 
the limiting conditions for plutonium analysis have been derived. 
Computational techniques for the stripping of 242Cm and 241Am 
peaks are described. The analytical data obtained for synthetic mix- 
tures of Am and Pu and HAW samples with Am/Pu activity ratios 
ranging from 1 to 10 indicate that the HAW samples would require 
alpha spectrometry in vacuum with a minimum of 1.5x 10-° yg of 
238+240By for satisfactory results. Use of diluted sample aliquots for 
source preparation yields planchets of acceptable quality. This 
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method can give the total plutonium content in the sample aliquot 
including polymers. Transplutonium elements like 24#Cm and 247Am 
can also be estimated, if required. (author). 4 tabs., 3 figs., 5 refs. 


9604 (CEA-CONF—-10386) Characteristics and behaviour 
of interface sludges formed in the first extraction cycles of the 
purex process. Gue, J.P.; Philippe, M.; Masson, M. CEA Centre 
d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de 
Genie Radioactif. 1990. 6p. (CONF-9007123—: ISEC’90: Interna- 
tional Solvent Extraction Conference, Kyoto (Japan), 16-21 Jul 
1990). Order Number DE91746426. Source: OSTI;NTIS (US Sales 
Only). 

The importance of clarification for the volume of sludges has 
been demonstrated. However, even very good clarification does 
not totally eliminate the extraction sludges. If their volume is con- 
siderably increased by the presence of dissolution fines that have 
escaped clarification, this only slightly alters the hydrodynamic 
behaviour of the pulsed column in the first cycles. The sludges ob- 
tained with and without feed clarification have been characterized 
and their origin recalled. The management of these bulky remains 
problematic for reprocessing. 


9605 (CEA-CONF—10387) A new reagent for uranium - 
plutonium partitioning. Germain, M.; Gillet, B.; Pasquiou, J.Y. 
CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Genie Radioactif. 1990. 6p. (CONF-9007123—: 
ISEC’S0: International Solvent Extraction Conference, Kyoto 
(Japan), 16-21 Jul 1990). Order Number DE91749064. Source: 
OSTI;NTIS (US Sales Only). 

We have investigated the feasibility of achieving uranium- 
plutonium partition of the Purex Process by using a new reagent: 
Uranous nitrate - hydroxylamine nitrate. Laboratory test tube stud- 
ies and uranium-plutonium partitioning runs have shown that 
plutonium stripping efficiency is good and comparable to the effi- 
ciency obtained with U(IV)-hydrazine system. 


9606 (CONF-901101—77) An improved out-cell to in-cell 
rapid transfer system at the HFEF/South [Hot Fuel Examina- 
tion Facility-South]. Bacca, J.P. (Argonne National Lab., IL 
(USA)); Sherman, E.K. Argonne National Lab., IL (USA). [1990]. 
6p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract W- 
31109-ENG-38. From American Nuclear Society winter meeting; 
Washington, DC (USA); 11-15 Nov 1990. Order Number 
DE91006466. Source: OSTI;NTIS;INIS; GPO Dep. 

Argonne National Laboratory's Fuel Cycle Facility (FCF)'—* (for- 
merly named Hot Fuel Examination Facility-South (HFEF/South)) is 
currently being refurbished and upgraded in preparation for 
demonstrating remote, fast reactor metal-fuel reprocessing and re- 
fabrication, as part of the Integral Fast Reactor (IFR) Program. 
Among the FCF hot-cell system upgrades being provided is a 
newly fabricated, direct, out-of-cell to in-cell, small-item transfer 
system for the FCF argon cell. This system will enable the rapid 
transfer of selected small items from the hot cell exterior into the 
argon cell (argon-gas atmosphere) of the facility, without necessitat- 
ing the use of formerly employed, very time-consuming, and quite 
laborious procedures. The new system will be especially valuable 
for the rapid insertion of IFR fuel processing makeup materials and 
small tools into the argon cell, and for use in argon cell and overall 
FCF radioactive contamination-control activities. 4 refs., 8 figs. 


9607 


(CONF-910413-2) A new look at actinide recycle. 
Burch, W.D. (Oak Ridge National Lab., TN (USA)); Croff, A.G.; 
Rawlins, J.A.; Schulz, W.W. Oak Ridge National Lab., TN (USA). 
[1991]. 10p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract ACO5-840R21400. From 3. international conference on 
nuclear fuel reprocessing and waste management; Sendai (Japan); 


15-18 Apr 1991. Order Number DE91007847. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This paper will address the justification for reexamination of the 
value of recovering the minor actinides and certain fission products 
from spent light-water reactor fuels and describe some of the tech- 
nical progress that has been made since the major studies of a 
decade ago. During this time, the US Environmental Protection 
Agency (EPA) and the Nuclear Regulatory Commission have be- 


gun establishing detailed criteria and regulations for geologic 





repositories. An examination of the hazards of waste disposal rela- 
tive to the EPA release standards reveals that removal of 99.9% of 
the actinides (Pu, Am, and Np) reduces these hazards quite close 
to the EPA standards after 300 years’ decay of the strontium and 
cesium. It may be also useful to remove and separately manage 
and dispose of certain of the long-lived fission products, such as 
Te and 12°]. Much additional work is required to fully assess the 
appropriate target recoveries as the hazards and risks are more 
closely examined and as the standards are reworked and refined. 
The two decades before the projected start of the US repository 
may present a window of opportunity to introduce several better 
management practices that act to simplify the repository safety is- 
sues. From a technical standpoint, significant progress has been 
made on recovery of the actinides from aqueous wastes though 
use of the TRUEX process. Additional work is required to demon- 
strate the application of the process to spent LWR fuels, but it 
appears straightforward. In addition, work at the Argonne National 
Laboratory on the liquid-metal reactor metal fuel cycle shows the 
relative simplicity of recycle of the actinides in that fast reactor cy- 
cle. Much work remains to fully demonstrate that actinides from all 
secondary waste streams can be removed to the target levels from 
both the aqueous reprocessing of LWR fuel and the pyro pro- 
cesses for the metal-fueled fast reactor. 9 refs., 2 figs. 


9608 (LA-12040-MS) Preparation of mass spectrometer 
test filaments. Perrin, R.E.; Bach, H.T.; Roensch, F.R. Los 
Alamos National Lab., NM (USA). Mar 1991. 9p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-36. Or- 
der Number DE91007988. Source: OSTI;NTIS; GPO Dep. 

The nuclear fuel reprocessing industry needs a technique to in- 
dependently evaluate the linearity of ion detection systems on 
mass spectrometers used for material accountability. The desired 
level of independent verification can be achieved by combining a 
suite of isotopic standards that contain an internal normalization 
isotope pair with a sample loading technique to produce mass 
spectrometer filament loadings that are mechanically rugged, 
chemically stable, and highly reproducible. This study demon- 
strates that electrodeposition of uranium onto a mass spectrometer 
filament, followed by electrodeposition of a protective plantinum 
layer, allows the necessary degree of mechanical ruggedness, 
chemical stability, and filament-to-filament reproducibility. Use of 
the O72 Uranium Standard suite certified by the Central Bureau of 
Nuclear Measurements provides the required internal normalization 
ratio pair and a wide dynamic range for the second ratio pair. A se- 
ries of tests have demonstrated that random variations in blank 
control, fractionation correction, aging effects, and loading parame- 
ters do not increase measurement uncertainties beyond the 0.03 
rel % uncertainty of the certified values. Additional tests are 
planned to demonstrate the viability of this evaluation technique in 
the hands of less experienced operators. 1 fig., 1 tab. 


9609 (ORNL/TM-11670) Distribution of characteristics of 
LWR [light water reactor] spent fuel. Reich, W.J. (Oak Ridge 
National Lab., TN (USA)); Notz, K.J.; Moore, R.S. Oak Ridge Na- 
tional Lab., TN (USA). Jan 1991. 67p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract AC05-840R21400. 
Order Number DE91007808. Source: OSTI;NTIS;INIS; GPO Dep. 
The purpose of this report is to develop a collective description 
of the entire spent fuel inventory in terms of various fuel properties 
relevant to Approved Testing Materials (ATMs) using information 
available from the Characteristics Data Base (CBD), which is spon- 
sored by the US Department of Energy’s (DOE's) Office of Civilian 
Radioactive Waste Management. A number of light-water reactor 
(LWR) characteristics were analyzed including assembly class rep- 
resentation, fuel burnup, enrichment, fuel fabrication data, defective 
fuel quantities, and, at PNL’s specific request, linear heat genera- 
tion rate (LHGR) and the utilization of burnable poisons. A 
quantitative relationships was developed between burnup and en- 
richment for BWRs and PWRs. The relationship shows that the 
existing BWR ATM is near the center of the burnup-enrichment dis- 
tribution, while the four PWR ATMs bracket the center of the 
burnup range but are on the low side of the enrichment range. Fuel 
fabrication data are based on vendor specifications for new fuel. 
Defective fuel distributions were analyzed in terms of assembly 
class and vendor design. LHGR values were calculated from utility 
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data on burnup and effective full-power days; these calculations in- 
corporate some unavoidable assumptions which may compromise 
the value of the results. Only a limited amount of data are available 
on burnable poisons at this time. Based on this distribution study, 
suggestions for additional ATMs are made. These are based on 
the class and design concepts and include BWR/2,3 barrier fuel, 
and the WE 17 x 17 class with integral burnable poison. Both 
should be at relatively high burnups. 16 refs., 5 figs., 15 tabs. 


9610 (UCRL-ID-105713) Results of the metallographic ex- 
amination of the Ta crucible used in the M.S.E. runs. Furr, J.S. 
Lawrence Livermore National Lab., CA (USA). 22 Oct 1990. 20p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE91007626. Source: OSTI;NTIS; 
GPO Dep. 

A cross section from a Ta crucible used in numerous Molten Salt 
Extraction (MSE) runs was submitted to metallography to deter- 
mine the soundness of the crucible wall, type of Pu attack, depth 
of wall penetration by the Pu and general microstructure. The cru- 
cible contained molten Pu and Am, with CaClo, KCl and PuCl, 
salts ran at temperatures of 750°C to 900°C for approximately 10 
to 12 hours. This report documents the findings of this study. 


9611 (WSRC-MS-90-106) Online analytical systems for 
the uranium solidification facility at SRS. Salaymeh, S.R.; 
O’Rourke, P.E.; Van Hare, D.R. Westinghouse Savannah River 
Co., Aiken, SC (USA). [1990]. 6p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-89SR18035. (CONF- 
9007106-83: 31. Institute of Nuclear Materials Management 
(INMM) conference, Los Angeles, CA (USA), 15-18 Jul 1990). Or- 
der Number DE91005590. Source: OSTI;NTIS;INIS; GPO Dep. 

A new Uranium Solidification Facility (USF) is scheduled for 
completion in the latter part of 1990. This facility will convert liquid 
uranyl nitrate product from the Savannah River Site reactor repro- 
cessing plant to solid uranium trioxide for shipment to Oak Ridge 
Y-12 plant. High- and low-level online uranium measurement sys- 
tems have been developed to provide nuclear safety, process 
control, material control, and accountability information to the 
facility operator. The low level uranium concentration will be deter- 
mined by an improved online alpha monitoring system for aqueous 
streams developed at the Savannah River Site. High uranium con- 
centrations will be measured by a fiber-optic-based diode array 
absorption spectrophotometer. The online alpha monitor (OLAM- 
100S) consists of a 5-in. circular sample chamber and an alpha 
particle detector (a thin film of polyvinyl toluene plastic scintillation 
material) attached to a light guide and processing electronics. The 
light guide is optically coupled to a photomultiplier tube. Processing 
electronics include: amplifier/single channel analyzer, a dual 
counter/timer, and a high and low level alarm module. In order to 
implement the system online, a cell drain, automatic flushing mech- 
anism, heat exchanger, temperature readout, and flow monitor will 
be used. The absorption spectrophotometer system consists of a 
xenon arc lamp, a nine-position fiber optic multiplexer (to allow a 
single system to monitor up to nine process locations), automated 
process samplers, diode array spectrometer, and a central com- 
puter system. 5 refs., 10 figs., 1 tab. 


9612 (WSRC-MS-—90-189) Corrosion studies in molten cal- 
cium chloride with chlorine. McLaughlin, D.F. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Science and Technology Cen- 
ter); Sessions, C.E.; Marra, J.E. Westinghouse Savannah River 
Co., Aiken, SC (USA). [1990]. 27p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-89SR18035. (CONF- 
901101-82-Vugraphs: American Nuclear Society winter meeting, 
Washington, DC (USA), 11-15 Nov 1990). Order Number 
DE91007243. Source: OSTI;NTIS; GPO Dep. 

This study is aimed at testing new materials for use in molten 
salt processing of plutonium. Because of the high corrosiveness of 
chiorina, present materials have a high rate of failure. Materials 
less subject to corrosion are needed to minimize costs resulting 
from r failure of sparge tubes, stirring apparatus, and crucibles; 
to reduce the quantity of plutonium-contaminated scrap; and to 
improve the purity of the plutonium product. The processing envi- 
ronment of molten CaCi,-CaO salts, molten plutonium, and 
chlorine-oxygen gas at temperatures from 750° to 900° is ex- 
tremely severe. Materials with resistance to both corrosion and 
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mechanical failure are desired. Also, the incorporation of corrosion 
products into the final plutonium product cannot exceed the allow- 
able impurity limits. We require materials for crucibles, sparge 
tubes, stirrers, and containment and pull cans. Four metallic and 
two ceramics materials were tested. The metallic materials were 
Inconel-601, Inconel-617, tantalum, and tungsten. Silicon nitride 
and magnesium oxide were the ceramics tested. 


9613 (WSRC-RP-89-1383) Evaluation of a photo-electron 
rejecting alpha liquid scintillation (PERALS) spectrometer for 
the measurement of alpha-emitting radionuclides. Cadieux, J.R. 
Westinghouse Savannah River Co., Aiken, SC (USA). [1990]. 20p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC09- 
89SR18035. (CONF-900563-18: 7. symposium on radiation 
measurements and applications, Ann Arbor, Mi (USA), 21-24 May 
1990). Order Number DE91005652. Source: OSTI;NTIS; GPO Dep. 

Results from the evaluation of a PERALS spectrometer for alpha 
particle measurements by liquid scintillation counting in samples 
from the nuclear fuel cycle are presented. Examples of PERALS 
spectra of process, waste, and environmental samples containing 
Th, U, Pu and Am from the Savannah River Site are shown. The 
advantages, disadvantages, and limitations of the PERALS tech- 
nique are discussed. 15 refs., 11 figs. 


0509 Transport, Handling, and Storage 
Refer also to citation(s) 10140, 10680, 10691, 10695, 10702, 10703 


9614 (AEEW-R-2558) The penetration of aerosols 
through fine capillaries. Mitchell, J.P.; Edwards, R.T.; Ball, 
M.H.E. UKAEA Atomic Energy Establishment, Winfrith (UK). Chem- 
istry Div. Oct 1989. 75p. Order Number DE91622709. Source: 
OSTI;NTIS (US Sales Only);INIS. 

A novel experimental technique has been developed to study the 
penetration of aerosol particles ranging from about 1 to 15 um 
aerodynamic diameter through capillaries varying from 20 to 80 um 
bore and from 10 to 50 mm in length. When the driving pressure 
was 100 kPa, the penetration of the airborne particles was consid- 
erably smaller than expected from a simple comparison of particle 
diameter with the bore of the capillary. Particle size distributions 
determined after penetration through the capillaries were in almost 
all cases similar to the particle size distribution of the aerosol at 
the capillary entrance. This lack of size-selectivity can be explained 
in terms of the capillary behaving as a conventional suction-based 
sampler from a near still (calm) air environment. The resulting par- 
ticle penetration data are important in assessing the potential for 
the leakage of aerosols through seals in containers used to trans- 
port radioactive materials. (author). 


9615 (CONF-910166—4) Cask system maintenance in the 
Federal Waste Management System: A feasibility study and 
update. Pope, R.B.; Rennich, M.J.; Medley, L.G.; Attaway, C.R. 
Oak Ridge National Lab., TN (USA). [1991]. 15p. Sponsored by 
U.S. DOE Radioactive Waste Management. DOE Contract AC05- 
840R21400. From 8. Institute of Nuclear Materials Management 
(INMM) seminar on spent fuel management; Washington, DC 
(USA); 16-18 Jan 1991. Order Number DE91006607. Source: 
OSTI;NTIS;INIS; GPO Dep. 

In early 1988, in support of the development of the transportation 
system for the Office of Civilian Radioactive Waste Management 
System (OCRWM), a feasibility study was undertaken to define a 
the concept for a stand-alone, “green-field” facility for maintaining 
the Federal Waste Management System (FWMS) casks. This study 
provided and initial layout facility design, an estimate of the 
construction costs, and an acquisition schedule for a Cask Mainte- 
nance Facility (CMF). It also helped to define the interfaces 
between the transportation system and the waste generators, the 
repository, and a Monitored Retrievable Storage (MRS) facility. The 
data, design, and estimated costs derived from the study have 
been organized for use in the total transportation system decision- 
making process. Most importantly, they also provide a foundation 
for continuing design and planning efforts. The feasibility study was 
based on an assumed stand-alone, “green-field” configuration. This 
design approach provides a comprehensive design evaluation, to 
guide the development of a cost estimate and to permit flexibility in 


50 ERA Vol. 16, No. 4 


locating the facility. The following sections provide background in- 
formation on cask system maintenance, briefly summarizes some 
of the functional requirements that a CMF must satisfy, provides a 
physical description of the CMF, briefly discusses the cost and 
schedule estimates and then reviews the findings of the efforts un- 
dertaken since the feasibility study was completed. 15 refs., 3 figs. 


9616 (CONF-910435-—21) Site and facility transportation 
services planning documents. Ratledge, J.E. (Oak Ridge Na- 
tional Lab., TN (USA)); Danese, L.; Schmid, S. Oak Ridge National 
Lab., TN (USA). [1990]. 10p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC05-840R21400. From 
American Nuclear Society (ANS) international high level radioactive 
waste management conference; Las Vegas, NV (USA); 28 Apr - 3 
may 1991. Order Number DE91005943. Source: OSTI;NTIS;INIS; 
GPO Dep. 

The Office of Civilian Radioactive Waste Management (OCRWM) 
will eventually ship Purchasers’ (10 CFR 961.3) spent nuclear fuel 
from approximately 122 commercial nuclear facilities. The prepara- 
tion and processing of Site and Facility Specific Transportation 
Services Planning Documents (SPDs) and Site Specific Servicing 
Plans (SSSPs) provides a focus for advanced planning and the ac- 
tual shipping of waste, as well as the overall development of 
transportation requirements for the waste transportation system. 
SPDs will be prepared for each of the affected nuclear waste facili- 
ties over the next 2 years with initial emphasis on facilities likely to 
be served during the earliest years of the Federal Waste Manage- 
ment System (FWMS) operations. 3 figs., 1 tab. 


9617 (CONF-910435-36) Transportation capabilities of the 
existing cask fleet. Johnson, P.E.; Joy, D.S.; Wankerl, M.W. Oak 
Ridge National Lab., TN (USA). [1991]. 8p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC0S5- 
840R21400. From American Nuclear Society (ANS) international 
high level radioactive waste management conference; Las Vegas, 
NV (USA); 28 Apr - 3 may 1991. Order Number DE91006337. 
Source: OSTI;NTIS;INIS; GPO Dep. 

This paper describes a number of scenarios estimating the 
amount of spent nuclear fuel that could be transported to a Moni- 
tored Retrievable Storage (MRS) Facility by various combinations 
of existing cask fleets. To develop the scenarios, the data provided 
by the Transportation System Data Base (TSDB) were modified to 
reflect the additional time for cask turnaround resulting from vari- 
ous startup and transportation issues. With these more realistic 
speed and cask-handling assumptions, the annual transportation 
capability of a fleet consisting of all of the existing casks is approxi- 
mately 46 metric tons of uranium (MTU). The most likely fleet of 
existing casks that would be made available to the Department of 
Energy (DOE) consists of two rail, three overweight truck, and six 
legal weight truck casks. Under the same transportation assump- 
tions,. this cask fleet is capable of approximately transporting 270 
MTU/year. These ranges of capability is a result of the assump- 
tions pertaining to the number of casks assumed to be available. It 
should be noted that this assessment assumes additional casks 
based on existing certifications are not fabricated. 5 refs., 4 tabs. 


9618 (DOE/CH/10402-7) Midwestern High-Level Radioac- 
tive Waste Transportation Project. Dantoin, T.S. Council of State 
Governments, Lombard, IL (USA). Midwestern Office. Dec 1990. 
19p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract FC02-89CH10402. Order Number DE91007336. 
Source: OSTI;NTIS;INIS; GPO Dep. 

For more than half a century, the Council of State Governments 
has served as a common ground for the states of the nation. The 
Council is a nonprofit, state-supported and -directed service organi- 
zation that provides research and resources, identifies trends, 
supplies answers and creates a network for legislative, executive 
and judicial branch representatives. This List of Available Re- 
sources was prepared with the support of the US Department of 
Energy, Cooperative Agreement No. DE-FC02-89CH10402. How- 
ever, any opinions, findings, conclusions, or recommendations 
expressed herein are those of the author(s) and do not necessarily 
reflect the views of DOE. The purpose of the agreement, and 
reports issued pursuant to it, is to identify and analyze regional is- 
sues pertaining to the transportation of high-level radioactive waste 





and to inform Midwestern state officials with respect to technical is- 
sues and regulatory concerns related to waste transportation. 


9619 (IAEA-TECDOC-580) Spent fuel management: Cur- 
rent status and prospects 1990: Proceedings of the regular 
advisory group meeting, held in Vienna, 19-22 March 1990. In- 
ternational Atomic Energy Agency, Vienna (Austria). Dec 1990. 
173p. (CONF-9003243-: Advisory group meeting on spent fuel 
management: current status and prospects, Vienna (Austria), 19- 
22 Mar 1990). Order Number DE91622710. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Spent Fuel Management has always been one of the most im- 
portant steps in the Nuclear Fuel Cycle and it still is one of the 
most vital and common problem for all countries. Projections for 
spent fuel arisings by the year 2010 range between 400,000 and 
450,000 t of spent nuclear fuel. It is recognized that this fuel will ei- 
ther be stored and later disposed of in a deep geological repository 
(once-through fuel cycle) or stored and then reprocessed (closed 
fuel cycle). While some countries have concluded which choice 
they will make, others are applying the "wait and see” attitude. This 
continues to place great emphasis on short and long term storage 
technologies since much of the spent fuel will remain in storage in 
the next 20 years. The nuclear community recognizes the impor- 
tance that design, technological, economic and material problems 
in spent fuel storage concepts and continues to encourage interna- 
tional cooperation in such areas. This past year several nations 
have made decisions which impact on the projected storage 
volume (the Federal Republic of Germany has cancelled their re- 
processing plant) and plan to contract the reprocessing with other 
nations. Argentina has delayed its reprocessing efforts. At the 
same time, while there are plans for recycle of plutonium in ther- 
mal reactors, for its use in fast reactors have been delayed. These 
unforeseen changes reflect the constantly changing nature of the 
back-end of the fuel cycle and reinforce the importance of coopera- 
tion in these activities. The main objective of the Advisory Group 
on Spent Fuel Management is to review the world-wide situation in 
spent fuel management, to define the most important directions of 
national efforts and international cooperation, to exchange informa- 
tion on the present status and progress in performing the back-end 
of the nuclear fuel cycle and to elaborate recommendations for fu- 
ture Agency programmes in spent fuel management. 


9620 (PNL-SA-18923) Status of spent UO. oxidation 
studies supporting air dry storage of spent fuel. Cunningham, 
M.E.; Thomas, L.E.; Maloney, K.M.; Thornhill, C.K. Pacific North- 
west Lab., Richland, WA (USA). Jan 1991. 12p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC06- 
76RL01830. (CONF-910166—1: 8. Institute of Nuclear Materials 
Management (INMM) seminar on spent fuel management, Wash- 
ington, DC (USA), 16-18 Jan 1991). Order Number DE91006893. 
Source: OSTI;NTIS; GPO Dep. 

The Behavior of Spent Fuel in Storage Project has been con- 
ducting research to obtain data to support recommendations of 
limits for interim storage of spent light-water reactor fuel. For the 
last four years, spent fuel fragments and defected rod segments 
have been exposed to humidified air to obtain oxidation data rela- 
tive to dry storage of spent fuel. High weight gains and cladding 
splitting due to oxidation of irradiated UO. have burnup or cover 
gas moisture levels have been observed. 5 ref., 7 figs. 


9621 (SAND-87-2189) Swing damped movement of sus- 
pended objects. Jones, J.F.; Petterson, B.J.; Werner, J.C. Sandia 
National Labs., Albuquerque, NM (USA). 18 Sep 1990. 39p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC04-76DP00789. Order Number DE91006356. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Transportation of large objects such as nuclear waste shipping 
casks using overhead cranes can induce pendular motion of the 
object. Residual oscillation from transportation typically must be 
damped or allowed to decay before the next process can take 
place. By properly programming the acceleration of the transporting 
device (e.g., crane) an oscillation damped transport and swing free 
stop are obtainable. This report reviews the theory associated with 
formulating such oscillation damped trajectories for a simply sus- 
pended object (e.g., simple pendulum). In addition, the use of force 
servo damping to eliminate initial oscillation of simply suspended 


05 NUCLEAR FUELS 
0509 Transport, Handling, and Storage 


objects is discussed. This is often needed to provide a well defined 
initial state for the system prior to executing an oscillation damped 
move. Also included are descriptions of experiments using a CIM- 
CORP XR6100 gantry robot and results from these experiments. 
Finally, sources of error resulting in small residual oscillations are 
identified and possible solutions presented. 


9622 (SAND-90-2147C) Evaluation of storage/ 
transportation options to support criteria development for the 
Phase | MRS [Monitored Retrievable Storage]. Sorenson, K.B. 
(Sandia National Labs., Albuquerque, NM (USA)); Brown, N.N.; 
Bennett, P.C.; Lake, W. Sandia National Labs., Albuquerque, NM 
(USA). [1991]. 8p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC04-76DP00789. (CONF-910435— 
41: American Nuclear Society (ANS) international high level 
radioactive waste management conference, Las Vegas, NV (USA), 
28 Apr - 3 may 1991). Order Number DE91006640. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The Department of Energy's (DOE) Office of Civilian Waste Man- 
agement (OCRWM) plans to develop an interim storage facility to 
enable acceptance of spent fuel in 1998. It is estimated that this in- 
terim storage facility would be needed for about two years. A 
Monitored Retrievable Storage (MRS) facility is anticipated in 2000 
and a repository in 2010. Acceptance and transport of spent fuel 
by DOE/OCRWM in 1998 will require an operating transportation 
system. Because this interim storage facility is not yet defined, de- 
velopment of an optimally compatible transportation system is not a 
certainty. In order to assure a transport capability for 1998 accep- 
tance of spent fuel, it was decided that the OCRWM transportation 
program had to identify likely options for an interim storage facility, 
including identification of the components needed for compatibility 
between likely interim storage facility options and transportation. 
Primary attention was given to existing hardware, although concep- 
tual designs were also considered. A systems-based probabilistic 
decision model was suggested by Sandia National Laboratories 
and accepted by DOE/OCRWM's transportation program. Perfor- 
mance of the evaluation task involved several elements of the 
transportation program. This paper describes the decision model 
developed to accomplish this task, along with some of the results 
and conclusions. 1 ref., 4 figs. 


9623 (SAND-90-2187C) An analysis of parameters affect- 
ing slapdown of transportation packages. Bergmann, V.L.; 
Ammerman, D.J. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 10p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. (CONF-910270—-10: Waste manage- 
ment '91, Tucson, AZ (USA), 24-28 Feb 1991). Order Number 
DE91007728. Source: OSTI;NTIS;INIS; GPO Dep. 

Several parameters affecting the accelerations experienced by 
packages for the transport of nuclear material during eccentric im- 
pact are evaluated. Eccentric impact on one end of a cask causes 
rotation leading to secondary impact, referred to as slapdown, at 
the other end. In a slapdown event, the rotational acceleration dur- 
ing the primary impact can cause accelerations at the nose and tail 
which are greater than those during a side-on impact. Slapdown 
can also cause acceleration at the tail during the secondary impact 
to be more severe than at the nose during primary impact. Both of 
these effects are investigated for two casks geometries. Other pa- 
rameters evaluated are the characteristics of impact limiters and 
friction between the impact limiter the impacted surface. Results 
were obtained using SLAPDOWN, a code which models the impact 
response of deformable bodies. 2 refs., 11 figs. 


9624 (SAND—90-2249C-Extd.Abst.) Scoping experimental 
analysis of factors affecting cask contamination weeping: 
Extended abstract. Bennett, P.C. (Sandia National Labs., Albu- 
querque, NM (USA)); Rutherford, B.M.; Kunze, J.F. Sandia 
National Labs., Albuquerque, NM (USA). [1990]. 9p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC04-76DP00789. (TTC—1014-Extd.Abst.;CONF-910435— 
8-Extd.Abst.: American Nuclear Society (ANS) international .high 
level radioactive waste management conference, Las Vegas, NV 
(USA), 28 Apr - 3 may 1991). Order Number DE91000042. 
Source: OSTI;NTIS;INIS; GPO Dep. 

One issue of particular concern to both the US Nuclear Regula- 
tory Commission (NRC) and the US Department of Energy (DOE) 
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involves the control of in-transit ‘weeping’ of surface contamination 
on pool-loaded spent fuel transportation casks. Weeping is the re- 
lease of semi-fixed radioactive particulates from an exterior surface 
of a transportation cask some time after removal from a fuel pool. 
Effective prevention requires an understanding of the physical 
processes and the determination of related parameters which con- 
tribute to the weeping phenomenon. A program is underway at 
Sandia Laboratories to experimentally address the following goals: 
induce weeping under controlled conditions; isolate and identify 
what contaminants adsorption and release; and provide a basis for 
the development of decontamination or contaminant blocking meth- 
ods to prevent weeping. The first set of experiments, reported 
herein, concentrated on inducing weeping, isolating and identifying 
the contaminants, and scoping macroscopic variables affecting 
weeping. a second series of tests is underway to characterize 
bonding and release mechanisms, and to suggest effective decon- 
tamination means. 4 refs., 2 tabs. 


0510 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 9592, 9619, 10027 


9625 (INIS-GB-280) Fourth annual civil plutonium figures 
published. Department of Energy News Release. Department of 
Energy, London (UK). 18 Oct 1990 7p. Order Number 
DE91619465. Source: OSTI;NTIS (US Sales Only);INIS. 

These are the published figures for 1989/90 on the plutonium 
produced at Britain's civil nuclear power stations, reprocessing ac- 
tivities at Sellafield, and the civil plutonium stocks. These figures 
are published annually and are compiled from data supplied by Nu- 
clear Electric plc (NE), Scottish Nuclear Ltd (SNL), British Nuclear 
Fuels pic and the United Kingdom Atomic Energy Authority. The 
figures include exports and imports of plutonium under international 
safeguards. (author). 


9626 
prices, 1991-2000: a report to Greenpeace: Final Report. 
O'Faircheallaigh, C. (Griffith Univ., Brisbane (Australia). Div. of 
Commerce and Administration). Jan 1990 100p. Order Number 
DE91619461. Source: OSTI;NTIS (US Sales Only);INIS; 
OSTI;NTIS (US Sales Only);INIS. 

Taking account of recent developments in relation to existing 
nuclear power plants and applying realistic schedules to new de- 
velopments, this study has calculated estimates of future nuclear 
power plant capacity which are slightly lower than other published 
forecasts for 1996, and significantly lower (by between 7 and 9 per 
cent) than other forecasts for 2000. This data was then used to cal- 
culate demand for newly-mined uranium in each year from 1991 to 
2000. Detailed data relating to some 40 existing uranium mines and 
twenty planned projects to estimate supply during the same period, 
have also been analysed. Combining the estimates for supply and 
demand, the study forecasts a small shortfall in supply during 
1991-1995. However, this shortfall can be covered by a slight re- 
duction in the uranium stocks which will exist at that time and, on 
the basis of experience during recent years, it is unlikely to result in 
more than a modest increase in prices. Supply is expected to sig- 
nificantly exceed demand from 1996-1998, and to slightly exceed 
demand in 1999-2000. This is likely to exert downward pressure on 
uranium prices, keeping them close to their current low levels in 
real terms. This information is then used to gauge the economic 
prospects for development of new uranium mining capacity in Aus- 
tralia between now and the end of the century. 18 refs., 6 tabs. 


(INIS-mf-12778) Uranium demand, supply and 


9627 (SKB-PLAN-90) Cost for the radioactive wastes from 
nuclear power. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). Jun 1990. 31p. (in Swedish). Order 
Number DE91622889. Source: OSTI;NTIS (US Sales Only);INIS. 
The costs for handling and storing radioactive waste and spent 
fuels from the Swedish nuclear reactors are calculated. The esti- 
mates also include costs for research and development for waste 
handling and disposal and for reactor decommissioning. Up to 
1991 8000 MSEK (1400 Mdollar) have been spent. From 1991 it is 
estimated that 45500 MSEK (8000 Mdollar) will be demanded. The 
report contains description of the various facilities built and planned 
and cost projections for the different steps in the program. (L.E.). 
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Refer also to citation(s) 9603, 9607, 9609, 9619, 9621, 9760, 
9761, 9762, 9766, 9768, 9769, 9770, 9771, 9772, 9786, 9919, 
10025, 10029, 10036, 10039, 10524, 10533, 10556, 10557, 10668, 
10678, 10694, 11016, 11033, 11034, 11038, 11041, 11072 


9628 (AEA-FUS-61) The management of fusion waste. 
Hancox, R.; Butterworth, G.J. AEA Fusion, Culham (UK). 1990. 
12p. (CONF-900918—-: 16. symposium on fusion technology, Lon- 
don (UK), 3-7 Sep 1990). Order Number DE91621689. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Fusion reactors based on the deuterium-tritium fuel cycle will 
generate radioactive waste as a result of neutron irradiation of the 
structural materials and absorption of the tritium fuel. An important 
issue is whether the volume of this waste and the risks associated 
with it can be reduced to a sufficiently low level that the environ- 
mental advantage of fusion can be maintained without incurring 
unacceptable additional costs. Information is presented on the ra- 
dioactive waste expected from the decommissioning of three 
generations of fusion devices - the JET experiment, NET, and 
power reactors. The characteristics and probable volumes of this 
waste are considered, together with the risks associated with its 
disposal. (author). 


9629 (AEEW-R-2548) The analysis and comparison of the 
ions present in the pore water of different cement systems. 
Jolliffe, C.B. UKAEA Atomic Energy Establishment, Winfrith (UK). 
Chemistry Div. Jan 1990. 25p. (CPDG—89-P311.). Order Number 
DE91622836. Source: OSTI;NTIS (US Sales Only);INIS. 

Cementation is currently the main encapsulation route for the 
safe disposal of intermediate level radioactive waste. By analysis of 
the pore solutions extracted from hardened cement pastes any po- 
tential interactions between the cement matrix and/or the disposal 
container can be identified. The effect of hydration time on three 
different blended cement systems has been assessed by analysing 
the water extracted from the pore voids within the hardened ce- 
ment pastes by use of a high force hydraulic press. The pH, redox 
potential, anion and cation concentrations were measured using 
standard analytical techniques. The results showed that as the 
cement systems hydrated the volume of pore water extracted de- 
creased, causing a reduction in the ionic species released into 
solution. The strongly basic pore waters contained mainly potas- 
sium and sodium hydroxide and this feature needs to be taken into 
account when modelling radionuclide migration. (author). 


9630 (AEEW-R-2563) immobilisation of lon exchange 
resins in cement: Final report April 1986 - June 1989. Howard, 
C.G.; Jolliffe, C.B.; Lee, D.J. AEA Decommissioning and Rad- 
waste, Winfrith (UK). Radwaste Treatment Research and 
Development. Sep 1990. 73p. Contract F11W-0006-UK;PECD- 
7/9/461. (AEA-D and R-0044.). Order Number DE91622833. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The removal of activity from spent decontaminating solutions eg 
LOMI can be achieved using organic ion exchange resins. These 
resins can be successfully immobilised in cement based matrices. 
The optimum cement system contained 10% ordinary Portland 
cement 84% gg blast furnace slag, 6% microsilica with a water ce- 
ment ratio of 0.5 and a dry resin loading of 36% with respect to 
total weight. This formulation was successfully scaled up to 200 
litres giving a product with acceptable compressive strength, di- 
mensional stability and elastic modulus. Storage of samples under 
water appears to have no detrimental effects on the product's prop- 
erties. (author). 


9631 (AERE-R-13732(Rev.1)) Thermodynamic modelling 
and aqueous chemistry in the CaO-Al,03-Si02-H20 system. 
Atkinson, A.; Hearne, J.A.; Knights, C.F. UKAEA Harwell Lab. (UK). 
Materials Development Div. Jan 1990. 3ip. (AEA-DR-0037). Order 
Number DE91619455. Source: OSTI;NTIS (US Sales Only);INIS. 
The chemical properties of the CaO-AlzO3-SiO2-H20 system are 
important for understanding and predicting the long term behaviour 
of Portland cements. Solids of known average composition in this 
system have been synthesised by the co-hydrolysis of mixed alkox- 
ides. The solids have been equilibrated with water at 25°C and the 
composition of the aqueous phase characterised. A thermodynamic 





model for the system has been developed by extending an earlier 
model to include aluminium compounds. The model accounts for 
most of the experimental data and predicts that the main influence 
of aluminium is to form a hydrogarnet solid solution of general 
composition C3AHg_2,Sx. The model can be used to predict the 
chemistry of hydrated cements. (author). 


9632 (ANSTO/E-692) A review of acid drainage from 
waste rock dumps and mine sites (Australian and Scandi- 
navia). Harries, J.R. Australian Nuclear Science and Technology 
Organisation, Lucas Heights (Australia). May 1990. 63p. Order 
Number DE91619456. Source: OSTI;NTIS (US Sales Only);INIS. 

With appendices by L.A. Lindahi-National Environmental Protec- 
tion Board, Sweden and U. Quarfort-Uppsala University, Sweden. 

This report reviews the literature from Australia and Scandinavia 
on acid drainage from pyritic waste rock dumps with an emphasis 
on measurements and theory of processes that control the rage of 
oxidation and the release of pollutants. Conditions within waste 
rock dumps have been measured at several mine sites and a 
range of rehabilitation treatments have been tried to reduce the re- 
lease of pollutants. A number of models have been proposed to 
calculate air flow, water transport and geochemistry. The data and 
experience at the mine sites are compared with predictions of the 
models. Details of Australian and Swedish mine sites where waste 
rock is a source of acid drainage are described in the Appendices. 
92 refs., 2 tabs., 10 figs. 


9633 (BNL-52267) Users’ guide for the Accelerated Leach 
Test Computer Program. Fuhrmann, M.; Heiser, J.H.; Pietrzak, 
R.; Franz, Eena-Mai; Colombo, P. Brookhaven National Lab., Up- 
ton, NY (USA). Nov 1990. 165p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC02-76CH00016. Order Number 
DE91006827. Source: OSTI;NTIS;INIS; GPO Dep. 

This report is a step-by-step guide for the Accelerated Leach 
Test (ALT) Computer Program developed to accompany a new 
leach test for solidified waste forms. The program is designed to 
be used as a tool for performing the calculations necessary to ana- 
lyze leach test data, a modeling program to determine if diffusion is 
the operating leaching mechanism (and, if not, to indicate other 
possible mechanisms), and a means to make extrapolations using 
the diffusion models. The ALT program contains four mathematical 
models that can be used to represent the data. The leaching 
mechanisms described by these models are: (1) diffusion through 
a semi-infinite medium (for low fractional releases), (2) diffusion 
through a finite cylinder (for high fractional releases), (3) diffusion 
plus partitioning of the source term, (4) solubility limited leaching. 
Results are presented as a graph containing the experimental data 
and the best-fit model curve. Results can also be output as LOTUS 
1-2-3 files. 2 refs. 


9634 (BNL-52270) Accelerated leach test development 
program: Annual report. Fuhrmann, M.; Pietrzak, R.F.; Heiser, J.; 
Franz, E.M.; Colombo, P. Brookhaven National Lab., Upton, NY 
(USA). Nov 1990. 65p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC02-76CH00016. Order Number DE91006826. 
Source: OSTI;NTIS;INIS; GPO Dep. 

In FY 1989, a draft accelerated leach test for solidified waste 
was written. Combined test conditions that accelerate leaching 
were validated through experimental and modeling efforts. A com- 
puter program was developed that calculates test results and 
models leaching mechanisms. This program allows the user to de- 
termine if diffusion controls leaching and, if this is the case, to 
make projections of releases. Leaching mechanisms other than dif- 
fusion (diffusion plus source term partitioning and solubility limited 
leaching) are included in the program is indicators of other pro- 
cesses that may control leaching. Leach test data are presented 
and modeling results are discussed for laboratory scale waste 
forms composed of portland cement containing sodium sulfate salt, 
portland cement containing incinerator ash, and vinyl ester-styrene 
containing sodium sulfate. 16 refs., 38 figs., 5 tabs. 


9635 (BNL-NUREG—45733) Low-level waste shallow land 
burial source term waste form leaching model development 
for the BLT computer code. Sullivan, T.M. (Brookhaven National 
Lab., Upton, NY (USA)); Suen, C.J. Brookhaven National Lab., Up- 
ton, NY (USA). [1991]. 15p. Sponsored by Nuclear Regulatory 
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Commission. DOE Contract AC02-76CH00016. (CONF-910270-8: 
Waste management '91, Tucson, AZ (USA), 24-28 Feb 1991). Or- 
der Number DE91007560. Source: OSTI;NTIS;INIS; GPO Dep. 

A numerical model for leaching from solidified waste forms into a 
partially saturated porous medium has been developed. This model 
treats the waste form using the method of finite differences and the 
solution in the porous medium as a well stirred fluid (i.e., a uniform 
concentration mixing bath). The model simultaneously considers 
three release mechanisms: surface rinse, diffusion release, and 
dissolution release. The model has been verified through compari- 
son to analytical solutions and used to successfully reproduce 
experimentally measured releases in wet/dry cycle leach tests. The 
model has been incorporated into the BLT computer code and is 
an improvement over previous models in the code because it 
treats all three release mechanisms simultaneously, allows solution 
concentration buildup in the mixing bath to influence diffusive re- 
leases, and allows partitioning of the contaminant between the 
waste form and the contacting solution. 13 refs., 2 figs., 4 tabs. 


9636 (CEA-CONF—10255) Application of crown-ethers to 
cesium and strontium removal from Marcoule reprocessing 
concentrate. Dozol, J.F. (CEA Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint-Paul-Lez-Durance (FR). Inst. de Recherche 
Technologique et de Developpement Industriel); Casas | Garcia, J.; 
Sastre, A.M. CEA Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Inst. de Recherche Technologique 
et de Developpement Industriel (IRDI). 1990. 13p. (CONF-900579— 
: Seminar on new separation chemistry for radioactive waste and 
other specific applications, Rome (Italy), 13-18 May 1990). Order 
Number DE91749071. Source: OSTI;NTIS (US Sales Only). 

The liquid wastes arising from reprocessing plants are treated by 
evaporation, the distillate is discharged into environment and the 
concentrate containing all the active and inactive salts must be 
stored in geological formation, after embedding, due to the activity 
of long life radionuclides (actinides, Cs, Sr). The objective of this 
work is, after removing actinides, to remove cesium/strontium from 
high sodium content acidic concentrates in order to sharply de- 
crease the volume of wastes to be stored in geological formation. 


9637 (CONF-900525—4) Field demonstration of in situ 
grouting of radioactive solid waste burial trenches with poly- 
acrylamide. Spalding, B.P.; Fontaine, T.A. Oak Ridge National 
Lab., TN (USA). [1990]. 24p. Sponsored by U.S. DOE Office of En- 
vironmental Restoration and Waste Management. DOE Contract 
AC05-840R21400. From 2. international symposium on stabiliza- 
tion/solidification of hazardous, radioactive and mixed waste; 
Williamsburg, VA (USA); 29 May - 1 jun 1990. Order Number 
DE91007281. Source: OSTI;NTIS;INIS; GPO Dep. 

Demonstrations of in situ grouting with polyacrylamide were car- 
ried out on two undisturbed burial trenches and one dynamically 
compacted burial trench in Solid Waste Storage Area (SWSA) 6 at 
Oak Ridge National Laboratory (ORNL). The injection of polyacry- 
lamide was achieved quite facilely for the two undisturbed burial 
trenches which were filled with grout, at typical pumping rates of 
95 L/min, in several batches injected over several days. The com- 
pacted burial trench, however, failed to accept grout at more than 
1.9 L/min even when pressure was applied. Thus, it appears that 
burial trenches, stabilized by dynamic compaction, have a perme- 
ability too low to be considered groutable. The water table beneath 
the burial trenches did not respond to grout injections indicating a 
lack of hydrologic connection between fluid grout and the water ta- 
ble which would have been observed if the grout failed to set. 
Because grout set times were adjusted to less than 60 min, the 
lack of hydrologic connection was not surprising. Postgrouting pen- 
etration testing revealed that the stability of the burial trenches was 
increased from 26% to 79% that measured in the undisturbed soil 
surrounding the trenches. In situ permeation tests on the grouted 
trenches indicated a significant reduction in hydraulic conductivi 
of the trench contents from a mean of 2.1 x 107% to 1.85 x 10- 
cms. Preliminary observations indicated that grouting with poly- 
acrylamide is an excellent method for both improved stability and 
hydrologic isolation of radioactive waste and its incidental haz- 
ardous constituents. 
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9638 (CONF-900802-6) The development of technologies 
tor the long-term containment of low-level radioactive and haz- 
ardous wastes into geologic formations. Lomenick, T.F. Oak 
Ridge National Lab., TN (USA). [1990]. 24p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC05-840R21400. From 
200. American Chemical Society national meeting; Washington, DC 
(USA); 26-31 Aug 1990. Order Number DE91007673. Source: 
OSTI;NTIS;INIS; GPO Dep. 

In the humid eastern half of the country, the disposal of low-level 
radioactive wastes has evolved from the use of shallow, sanitary 
landfill type, excavations to current plans for the complete contain- 
ment of long half-life radionuclides in large-diameter boreholes and 
other excavations in the deeper subsurface. In general, the aim of 
current procedures and regulations is to prevent the migration of 
contaminants into groundwaters. For the short half-life materials, 
burials may be accommodated in lined and capped trenches along 
with “tumulus” or concrete encased structures that would ensure 
containment for a few tens of years to perhaps several hundreds of 
years. The greatest interest though is planned where new and 
emerging technologies are being developed to emplace special 
and long half-life wastes into geologic formations at moderate to 
deep depths for complete containment for periods of thousands of 
years. 7 refs., 2 figs. 


9639 (CONF-901105—76) The importance of secondary 
phases in glass corrosion. Ebert, W.L.; Bates, J.K. Argonne 
National Lab., IL (USA). [1990]. 8p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract W-31109-ENG-38. 
From Fall meeting of the Materials Research Society; Boston, MA 
(USA); 24 Nov - 1 dec 1990. Order Number DE91006506. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The analytical expression used to model glass reaction in com- 
puter simulations such as EQ6 is compared to experiments used to 
support the simulations. The expression correctly predicts the ac- 
celeration observed in experiments performed at high glass surface 
area/leachant volume ratios (SA/V) upon the formation of sec- 
ondary phases. High resolution microscopal analysis of reacted 
glass samples suggests that the accelerated nature of the reaction 
after secondary phase formation is due to changes in the reaction 
affinity (i.e., is a solution affect) and not a change in the glass re- 
action mechanism. Solutions generated on samples reacted in 
steam are consistant with the effects of the secondary phases pre- 
dicted in the model. Experiments which lead to the generation of 
secondary phases within short reaction times can be used to iden- 
tify important secondary phases which must be included in the 
data base of computer simulations to correctly project long-term 
glass reaction behavior. 6 refs., 1 fig., 1 tab. 


9640 (CONF-910270—-11) Pyroprocessing as a waste man- 
agement strategy. Hannum, W.H.; Chang, Y.I.; McPheeters, C.C. 
Argonne National Lab., IL (USA). [1991]. 5p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract W-31109-ENG-38. From 
Waste management '91; Tucson, AZ (USA); 24-28 Feb 1991. Or- 
der Number DE91007755. Source: OSTI;NTIS;INIS; GPO Dep. 

Pyroprocessing, as incorporated in the Integral Fast Reactor 
(IFR) program, is being developed as a resource-efficient means of 
providing fuel for a reactor which has outstanding safety character- 
istics and performance potential. This process has been shown to 
be an effective way to partition uranium, transuranic elements, and 
fissions products. Being a gross separation process, it is not com-. 
patible with production of pure plutonium, but permits the recycle of 
essentially all the transuranic material to the Integral Fast Reactor 
for consumption. Whether this process can also significantly sim- 
plify the LWR waste disposal problem depends on the outcome of 
process development — estimated to take five years, and of the 
subsequent applications development programs. If successful, this 
program could influence the ultimate waste loading of the first 
repository and modify the requirements for a second repository. 
This document, discusses the possibility of pyroprocessing being 
utilized in waste management strategies. 


9641 (CONF-910270-12) Waste management in IFR 
[Integral Fast Reactor] fuel cycle. Johnson, T.R.; Battles, J.E. Ar- 
gonne National Lab., IL (USA). [1991]. 14p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract W-31109-ENG-38. From 
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Waste management '91; Tucson, AZ (USA); 24-28 Feb 1991. Or- 
der Number DE91007757. Source: OSTI;NTIS;INIS; GPO Dep. 

The fuel cycle of the Integral Fast Reactor (IFR) has important 
potential advantage for the management of high-level wastes. This 
sodium-cooled, fast reactor will use metal fuels that are repro- 
cessed by pyrochemical methods to recover uranium, plutonium, 
and the minor actinides from spent core and blanket fuel. More 
than 99% of all transuranic (TRU) elements will be recovered and 
returned to the reactor, where they are efficiently burned. The pyro- 
chemical processes being developed to treat the high-level process 
wastes are capable of producing waste forms with low TRU con- 
tents, which should be easier to dispose of. However, the IFR 
waste forms present new licensing issues because they will contain 
chloride salts and metal alloys rather than glass or ceramic. These 
fuel processing and waste treatment methods can also handle 
TRU-rich materials recovered from light-water reactors and offer 
the possibility of efficiently and productively consuming these fuel 
materials in future power reactors. 


9642 (CONF-910435-11) A comparison of high-level 
waste form characteristics. Salmon, R.; Notz, K.J. Oak Ridge 
National Lab., TN (USA). [1991]. 11p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC05-840R21400. 
From American Nuclear Society (ANS) international high level ra- 
dioactive waste management conference; Las Vegas, NV (USA); 
28 Apr - 3 may 1991. Order Number DE91000623. Source: 
OSTI;NTIS;INIS; GPO Dep. 

There are currently about 1055 million curies of high-level waste 
with a thermal output of about 2950 kilowatts (KW) at four sites in 
the United States: West Valley Demonstration Project (WVDP), Sa- 
vannah River Site (SRS), Hanford Site (HANF), and Idaho National 
Engineering Laboratory (INEL). These quantities are expected to 
increase to about 1200 million curies and 3570 kw by the end of 
year 2020. Under the Nuclear Waste Policy Act, this high-level 
waste must ultimately be disposed of in a geologic repository. Ac- 
cordingly, canisters of high-level waste immobilized in borosilicate 
glass or glass-ceramic mixtures are to be produced at the four 
sites and stored there until a repository becomes available. Data 
on the estimated production schedules and on the physical, chemi- 
cal, and radiological characteristics of the canisters of immobilized 
high-level waste have been collected in OCRWM's Waste Charac- 
teristics Data Base, including recent updates an_ revisions. 
Comparisons of some of these data for the four sites are pre- 
sented in this report. 14 refs., 3 tabs. 


9643 (CONF-910435-15) Tools for LWR spent fuel charac- 
terization: Assembly classes and fuel designs. Moore, R.S. 
(Oak Ridge National Lab., TN (USA)); Notz, K.J. Oak Ridge 
National Lab., TN (USA). [1991]. 7p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC05-840R21400. 
From American Nuclear Society (ANS) international high level ra- 
dioactive waste management conference; Las Vegas, NV (USA); 
28 Apr - 3 may 1991. Order Number DE91002876. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The Characteristics Data Base (CDB) is sponsored by the DOE’s 
Office of Civilian Radioactive Waste Management (OCRWM). The 
CDB provides a single, comprehensive source of data pertaining to 
radioactive wastes that will or may require geologic disposal, 
including detailed data describing the physical, quantitative, and ra- 
diological characteristics of light-water reactor (LWR) spent fuel. In 
developing the CDB, tools for the classification of fuel assembly 
types have been developed. The assembly class scheme is partic- 
ularly useful for size- and handling-based describes these tools and 
presents results of their applications in the areas of fuel assembly 
type identification, characterization of projected discharges, cask 
accommodation analyses, and defective fuel analyses. Suggestions 
for additional applications are also made. 7 refs., 1 fig., 2 tabs. 


9644 (CONF-910435-23) Perspectives on integrating the 
US radioactive waste disposal system. Culler, F.L. (Electric 
Power Research Inst., Palo Alto, CA (USA)); Croff, A.G. Oak Ridge 
National Lab., TN (USA). [1990]. 6p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. From American 
Nuclear Society (ANS) international high level radioactive waste 
management conference; Las Vegas, NV (USA); 28 Apr - 3 may 





1991. Order Number DE91005905. Source: OSTI;INIS;NTIS; GPO 
Dep. 

The waste management systems being developed and deployed 
by the DOE Office of Civilian Radioactive Waste Management 
(OCRW\) is large, complex, decentralized, and long term. As a re- 
sult, a systems integration approach has been implemented by 
OCRWM. The fundamentals of systems integration and its applica- 
tion are examined in the context of the OCRWM program. This 
application is commendable, and some additional systems integra- 
tion features are suggested to enhance its benefits. 6 refs., 1 fig. 


9645 (CONF-910435—48) The chemical stockpile intergov- 
ernmental consultation program: Lessons for HLW public 
involvement. Feldman, D.L. Oak Ridge National Lab., TN (USA). 
[1991]. 10p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC05-840R21400. From American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference; Las Vegas, NV (USA); 28 Apr - 3 may 1991. 
Order Number DE91007704. Source: OSTI;NTIS;INIS; GPO Dep. 
This paper assesses the appropriateness of the US Army's 
Chemical Stockpile Disposal Program's (CSDP) Intergovernmental 
Consultation and Coordination Boards (ICCBs) as models for incor- 
porating public concerns in the future siting of HLW repositories by 
DOE. ICCB structure, function, and implementation are examined, 
along with other issues relevant to the HLW context. 27 refs. 


9646 (DOE/EM-O006P) 1989 Annual report on low-level 
radioactive waste management progress: Report to Congress 
in response to Public Law 99-240. USDOE Office of Environmen- 
tal Restoration and Waste Management, Washington, DC (USA). 
Oct 1990. 187p. Sponsored by U.S. DOE Office of Environmental 
Restoration and Waste Management. Order Number DE91006746. 
Source: OSTI;NTIS;INIS; GPO Dep. 

This report summarizes the progress during 1989 of states and 
compacts in establishing new low-level radioactive waste disposal 
facilities. It also provides summary information on the volume of 
low-level waste received for disposal in 1989 by commercially op- 


erated low-level waste disposal facilities. This report is in response 
to Section 7(b) of Title | of Public Law 99-240, the Low-Level Ra- 
dioactive Waste Policy Amendments Act of 1985. 2 figs., 5 tabs. 


9647 (DOE/ID-22092) Mineralogical correlation of surfi- 
cial sediment from area drainages with selected sedimentary 
interbeds at the Idaho National Engineering Laboratory, Idaho. 
Bartholomay, R.C. Geological Survey, Idaho Falls, ID (USA). Water 
Resources Div. Aug 1990. 22p. Sponsored by U.S. DOE Nuclear 
Energy; U.S. Department of the Interior. DOE Contract AC07- 
761D01570. (USGS-WRI-90-4147). Order Number DE91006140. 
Source: OSTI;NTIS;INIS; Books and Open-File Reports Section, 
US Geological Survey, Box 25425, Federal Center, Denver, CO 
80225; GPO Dep. 

Ongoing research by the US Geological Survey at the INEL 
involves investigation of the migration of radioactive elements con- 
tained in low-level radioactive waste, hydrologic and geologic 
factors affecting waste movement, and geochemical factors that in- 
fluence the chemical composition of the waste. Identification of the 
mineralogy of the Snake River Plain is needed to aid in the study 
of the hydrology and geochemistry of subsurface waste disposal. 
The US Geological Surveys project office at the Idaho National En- 
gineering Laboratory, in cooperation with the US Department of 
Energy, used mineralogical data to correlate surficial sediment 
samples from the Big Lost River, Little Lost River, and Birch Greek 
drainages with selected sedimentary interbed core samples taken 
from test holes at the RWMC (Radioactive Waste Management 
Complex), TRA (Test Reactors Area), ICPP (idaho Chemical 
Processing Plant), and TAN (Test Area North). Correlating the min- 
eralogy of a particular present-day drainage area with a particular 
sedimentary interbed provides information on historical source of 
sediment for interbeds in and near the INEL. Mineralogical data in- 
dicate that surficial sediment samples from the Big Lost River 
drainage contained a larger amount of feldspar and pyroxene and 
a smaller amount of calcite and dolomite than samples from the 
Little Lost River and Birch Creek drainages. Mineralogical data 
from sedimentary interbeds at the RWMC, TRA, and ICPP corre- 
late with surficial sediment of the present-day big Lost River 
drainage. Mineralogical data from a sedimentary interbed at TAN 


05 NUCLEAR FUELS 
0520 Waste Management 


correlate with surficial sediment of the present-day Birch Creek 
drainage. 13 refs., 5 figs., 3 tabs. 


9648 (DOE/OSTI-3406-Suppl.2) Yucca Mountain Project 
bibliography, 1988-1989. Lorenz, J.J. (ed.) (USDOE Nevada Op- 
erations Office, Las Vegas, NV (USA)). USDOE Office of Scientific 
and Technical Information, Oak Ridge, TN (USA). Nov 1990. 194p. 
Sponsored by U.S. DOE Radioactive Waste Management. Order 
Number DE90006793. Source: OSTI;NTIS;INIS; GPO Dep. 

This bibliography contains information on the Yucca Mountain 
Project that was added to the Department of Energy’s Energy Data 
Base from January 1988 through December 1989. This supplement 
also includes a new section which provides information about publi- 
cations on the Energy Data Base that were not sponsored by the 
project but have some relevance to it. The bibliography is 
categorized by principal project participating organization. 
Participant-sponsored subcontractor reports, papers, and articles 
are included in the sponsoring organization's list. Indexes are pro- 
vided for Corporate Author, Personal Author, Subject, Contract 
Number, Report Number, Order Number Correlation, and Key 
Word in Context. All entries in the Yucca Mountain Project bibli- 
ographies are searchable online on the NNW database file. This 
file can be accessed through the Integrated Technical Information 
System (ITIS) of the US Department of Energy (DOE). Technical 
reports on the Yucca Mountain Project are on display in special 
open files at participating Nevada Libraries and in the Public Docu- 
ment Room of the US Department of Energy, Nevada Operations 
Office, in Las Vegas. 


9649 (DOE/RL-90-0041) Hanford land disposal restric- 
tions plan for mixed wastes. USDOE Richland Operations Office, 
WA (USA). Oct 1990. 205p. Sponsored by U.S. DOE Office of 
Environmental Restoration and Waste Management. DOE Con- 
tract ACO6-87RL10930. Order Number DE91007156. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Since the early 1940s, the Hanford Site has been involved in n the 
production and purification of nuclear defense materials. These 
production activities have resulted in the generation of large quanti- 
ties of liquid and solid radioactive mixed waste. This waste is 
subject to regulation under authority of both the Resource Conser- 
vation and Recovery Act of 1976 (RCRA) and the Atomic Energy 
Act. The State of Washington Department of Ecology (Ecology), 
the US Environmental Protection Agency (EPA), and the US De- 
partment of Energy (DOE) have entered into an agreement, the 
Hanford Federal Facility Agreement and Consent Order (Tri-Party 
Agreement) to bring Hanford Site Operations into compliance with 
dangerous waste regulations. The Tri-Party Agreement was 
amended to require development of the Hanford Land Disposal Re- 
strictions Plan for Mixed Wastes (this plan) to comply with land 
disposal restrictions requirements for radioactive mixed waste. The 
Tri-Party Agreement requires, and the this plan provides, the fol- 
lowing sections: Waste Characterization Plan, Storage Report, 
Treatment Report, Treatment Plan, Waste Minimization Plan, a 
schedule, depicting the events necessary to achieve full compli- 
ance with land disposal restriction requirements, and a process for 
establishing interim milestones. 34 refs., 28 figs., 35 tabs. 


9650 (DOE-RW-90.037) immobilisation of lon exchange 
resins in cement: Final report April 1988 - June 1989. Howard, 
C.G.,; Jolliffe, C.B.; Lee, D.J. UKAEA Atomic Energy Establishment, 
Winfrith (UK). Chemistry Div. Feb 1990. 63p. Contract F11W-0006- 
UK;PECD-7/9/461. (AEA-D and R-0010.). Order Number 
DE91622834. Source: OSTI;NTIS (US Sales Only);INIS. 

Over the last seven years, Low Oxidation State Metal lon 
reagents (LOMI) have been used to decontaminate the 100 MW(e) 
Steam Generating Heavy Water Ractor (SGHWR) at Winfrith. The 
use of these reagents has resulted in a dilute ionic solution con- 
taining activation products which are produced by corrosion of 
metallic components in the reactor. It has been demonstrated that 
the amount of activity in the solution can be reduced using organic 
ion exchanger resins. These resins consist of a cross linked 
polystyrene with sulphonic acid or quaternary ammonium function 
groups and can be successfully immobilised in blended cement 
systems. The formulation which has been developed is produced 
from a 9 to 1 blend of ground granulated blast furnace slag (BFS) 
and ordinary Portland cement (OPC) containing 28% ion exchange 
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resin in the water saturated form. If 6% Microsilica is added to the 
blended cement the waste loading can be increased to 36 w/o. 
(author). 


9651 (DOE/RW-0269P-3) USDOE Office of Civilian Ra- 
dioactive Waste Management quarterly report on program cost 
and schedule: Fourth quarter FY 1990. USDOE Office of Civilian 
Radioactive Waste Management, Washington, DC (USA). [1930]. 
28p. Sponsored by U.S. DOE Radioactive Waste Management. 
Source: OSTI (Free of Charge). 

This report is intended to provide a summary of the cost and 
schedule performance for the Civilian Radioactive Waste Manage- 
ment Program. Historical and current cost profiles (extracted from 
final Financial Information System (FIS) reports) are presented for 
each of the major program elements. Also included in this report is 
the status of the Nuclear Waste Fund revenues and disburse- 
ments. This report includes data through September 1990. 


9652 (DOE/RW-0291P) Nuclear Waste Fund fee ade- 
quacy: An assessment. USDOE Office of Civilian Radioactive 
Waste Management, Washington, DC (USA). Nov 1990. 25p. 
Sponsored by U.S. DOE Radioactive Waste Management. Source: 
OSTI (Free of Charge); INIS. 

The purpose of this report is to present the Department of En- 
ergy’s (the Department) analysis of the adequacy of the 1.00 mill 
per kilowatt-hour (kWh) fee being paid by the utilities generating 
nuclear power for the permanent disposal of their spent nuclear 
fuel (SNF). In accordance with the Nuclear Waste Policy Act 
(NWPA), the SNF would be disposed of in a geologic repository to 
be developed by the Department. An annual analysis of the fee’s 
adequacy is required by the NWPA. 


9653 (DOE/RW-0292P) Progress report No. 2 on the Scl- 
entific Investigation Program for the Nevada Yucca Mountain 
Site, October 1, 1989—March 31, 1990. USDOE Office of Civilian 
Radioactive Waste Management, Washington, DC (USA). [1990]. 
80p. Sponsored by U.S. DOE Radioactive Waste Management. 
Source: INIS;OSTI (Free of Charge). 

In accordance with the requirements of Section 113(b)(3) of the 
Nuclear Waste Policy Act of 1982 (Pub. L. No. 97-425), as 
amended, the US Department of Energy (DOE) has prepared this 
report on the progress of scientific investigation activities at Yucca 
Mountain in southern Nevada for October 1, 1989, through March 
31, 1990. This report is the second of a series of reports that are 
issued at intervals of approximately six months during the period of 
scientific investigation. The progress report presents short sum- 
maries of the status of scientific investigation activities and cites 
technical reports and research products that provide more detailed 
information on the activities. The report provides highlights of work 
started during the reporting period, work in progress, and work 
completed and documented during the reporting period. In addition, 
the report is the vehicle for discussing major changes, if any, to the 
DOE's scientific investigation program. The progress report con- 
veys information in a convenient summary form to be used for 
informational purposes only. It is not intended to be the mechanism 
for controlling and documenting technical or policy positions re- 
garding changes in schedules or the technical program. Such 
changes are controlled through rigorous DOE change-control pro- 
cedures. The progress report only describes such approval 
changes. 49 refs., 3 tabs. 


9654 (DOE/RW-0294P) Office of Civilian Radioactive 
Waste Management annual capacity report. USDOE Office of 
Civilian Radioactive Waste Management, Washington, DC (USA). 
Dec 1990. 120p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. Source: INIS; OSTI (Free of Charge). 

The Standard Contract for Disposal of Spent Nuclear Fuel and/or 
High-Level Radioactive Waste (10 CRF 961) requires the Depart- 
ment of Energy (DOE) to issue and Annual Capacity Report (ACR) 
for planning purposes. This report is currently scheduled to be the 
last in the series of ACRs to be published by DOE. The Standard 
Disposal Contract states that beginning in April 1991, DOE will 
publish the first annual Acceptance Priority Ranking report which 
will formally set forth the acceptance queue in which Purchasers 
will receive priority for allocation of the Waste Management System 
(WMS) acceptance capacity. This 1990 issue of the ACR utilizes 
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two projected WMS waste acceptance schedules as the bases for 
allocation of acceptance capacity to the Purchasers for a 10-year 
period following the projected commencement of facility operations. 
The acceptance schedules were selected to be representative of 
upper and lower boundaries for a WMS which includes a Moni- 
tored Retrievable Storage (MRS) facility capable of receiving and 
storing SNF starting in 1998. 6 refs., 4 tabs. 


9655 (DOE/RW-0295P) Preliminary estimates of the total- 
system cost for the restructured program: An addendum to 
the May 1989 analysis of the total-system life cycle cost for 
the Civilian Radioactive Waste Management Program. USDOE 
Office of Civilian Radioactive Waste Management, Washington, DC 
(USA). Dec 1990. 93p. Sponsored by U.S. DOE Radioactive Waste 
Management. Source: OSTI (Free of Charge);INIS. 

The total-system life-cycle cost (TSLCC) analysis for the Depart- 
ment of Energy’s (DOE) Civilian Radioactive Waste Management 
Program is an ongoing activity that helps determine whether the 
revenue-producing mechanism established by the Nuclear Waste 
Policy Act of 1982 - a fee levied on electricity generated and sold 
by commercial nuclear power plants - is sufficient to cover the cost 
of the program. This report provides cost estimates for the sixth 
annual evaluation of the adequacy of the fee. The costs contained 
in this report represent a preliminary analysis of the cost impacts 
associated with the Secretary of Energy’s Report to Congress on 
Reassessment of the Civilian Radioactive Waste Management 
Program issued in November 1989. The major elements of the re- 
structured program announced in this report which pertain to the 
program's life-cycle costs are: a prioritization of the scientific inves- 
tigations program at the Yucca Mountain candidate site to focus on 
identification of potentially adverse conditions, a delay in the start 
of repository operations until 2010, the start of limited waste accep- 
tance at the monitored retrievable storage (MRS) facility in 1998, 
and the start of waste acceptance at the full-capability MRS facility 
in 2,000. Based on the restructured program, the total-system cost 
for the system with a repository at the candidate site at Yucca 
Mountain in Nevada, a facility for monitored retrievable storage 
(MRS), and a transportation system is estimated at $26 billion (ex- 
pressed in constant 1988 dollars). In the event that a second 
repository is required and is authorized by the Congress, the total- 
system cost is estimated at $34 to $35 billion, depending on the 
quantity of spent fuel and high-level waste (HLW) requiring dis- 
posal. 17 figs., 17 tabs. 


9656 (DOE/RW-0298P) Comment response document for 
the Secretary of Energy’s “Report to Congress on Reassess- 
ment of the Civilian Radioactive Waste Management Program”. 
USDOE Office of Civilian Radioactive Waste Management, Wash- 
ington, DC (USA). Nov 1990. 133p. Sponsored by U.S. DOE 
Radioactive Waste Management. Source: OSTI (Free of 
Charge);INIS. 

On November 29, 1989, the Secretary of Energy published his 
“Report to Congress on the Reassessment of the Civilian Radioac- 
tive Waste Management Program” (Report), and sent copies to 
numerous interested parties for their review and comment. This 
document summarizes comments received on the Report and 
presents the DOE’s current responses to those comments as a ba- 
sis for further discussions. Included as appendixes are a list of 
commenters, a crosswalk showing where each comment is ad- 
dressed, the comment letters themselves with specific comments 
delineated, and the DOE's response to those letters. Twenty-five 
individuals or organizations submitted comments on the Report. 
The DOE identified 130 individual comments and classified them 
into the following seven categories: Management, Institutional, 
Regulatory, Transportation, Monitored Retrievable Storage, Sched- 
uling, and Yucca Mountain. For the responses, comments were 
than grouped into more specific topics under each of the major 
headings. The DOE attempted to respond to all comments. 


9657 (DP-MS—85-164) Waste salt disposal at the Savan- 
nah River Plant. Wilhite, E.L. Savannah River Lab., Aiken, SC 
(USA). [1986]. 14p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC09-89SR18035 ;AC09-76SR00001. (CONF- 
86090541: International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning, 





Niagara Falls, NY (USA), 14-18 Sep 1986). Order Number 
DE91006523. Source: OSTI;NTIS;INIS; GPO Dep. 

High-level nuclear wastes will be processed at the Savannah 
River Plant (SRP) to separate the high-level fraction from the low- 
level fraction. The separation will be accomplished in existing waste 
tanks by a process combining precipitation, adsorption, and filtra- 
tion. The high-level fraction will be vitrified into borosilicate glass in 
the Defense Waste Processing Facility (DWPF) for disposal in a 
Federal repository. The low-level fraction, called decontaminated 
salt solution, will be mixed with a cement-fly ash blend. The 
resulting product, called saltstone, will be disposed onsite in an en- 
gineered disposal area. Laboratory testing of saltstone has shown 
the predominant mechanism for release of contaminants to the en- 
vironment to be diffusion. The diffusion coefficient for nitrate has 
been determined to be 1.04 + 0.09 x 10-® cm/sec. Fiekd-testing 
of three 30-ton blocks of saltstone has been underweight since 
January 1984. Mathematical models, both analytical and numerical, 
have been applied to predict the impact of saltstone disposal on 
groundwater quality. Based on model predictions, the saltstone dis- 
posal area is designed to meet or exceed groundwater standards 
for all potential contaminants. Resuits of laboratory and field-testing 
and model results will be discussed. 2 refs., 10 figs., 5 tabs. 


9658 (DPST-—83-624) Design requirement for dual air sup- 
plies to melter bores . Heckendorn, F.M. Du Pont de 
Nemours (E.|.) and Co., Aiken, SC (USA). Savannah River Lab. 27 
Jun 1983. 2p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO09-76SR00001 ;AC09-89SR18035. Order Number 
DE91007204. Source: OSTI;NTIS; GPO Dep. 

The long term survivability and usefulness of the melter surface 
viewing borescopes would be greatly increased if a method of re- 
mote lense cleaning was available. The two units to be installed on 
the DWPF melter will incorporate air cooling and lense purging into 
their design. At present a single air supply line would serve both 
needs. Separating the two air services will allow the introduction of 
water or steam into the purge service. Tests on the prototype 
borescope at ETF have shown this to be an extremely effective way 
of cleaning the lense of occasional deposits or splatter. It is recom- 
mended that this change be incorporated into the DWPF design. 


9659 (DPST-86-773) Composition and redox control of 
waste glasses: Recommendation for process control limit. 
Jantzen, C.M.; Plodinec, M.J. Savannah River Lab., Aiken, SC 
(USA). 19 Nov 1986. 23p. Sponsored by U.S. DOE Defense 
Programs; National Science Foundation. DOE Contract AC09- 
76SR00001 ;AC09-89SR18035. Order Number DE91007918. 
Source: OSTI;NTIS;INIS; GPO Dep. 

An electrochemical series of redox couples, originally developed 
for Savannah River Laboratory glass frit 131 (SRL-131) as a refer- 
ence composition, has been extended to two other alkali 
borosilicate compositions that are candidate glasses for nuclear 
waste immobilization. Since no dramatic differences were ascer- 
tained in the redox chemistry of selected multivalent elements in 
SRL-131 versus that in Savannah River Laboratory glass frit 165 
(SRL-165) and in West Valley glass #205 (WV-205), the compre- 
hensive electrochemical series can readily be applied to a range of 
nuclear waste glass compositions. In order to alleviate potential 
problems with foaming and precipitation of insolubles during the 
processing of the nuclear waste in these glass melts, the [Fe*+) 
[Fe+] ratio of the melt should be between 0.1 and 0.5. 27 refs., 4 
figs., 2 tabs. 


9660 (EGG-M-89466) PREPP [Process Experimental Pilot 
Plant] rotary kiin seals: Problem and resolution. Drexler, R.L. 
(Idaho National Engineering Lab., Idaho Falls, ID (USA)). EG and G 
Idaho, Inc., Idaho Falls, ID (USA). [1990]. 10p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract AC07-76ID01570. (CONF- 
9005123-6: 9. annual international symposium on the incineration 
of radioactive, hazardous, mixed and medical wastes: incineration 
conference '90, San Diego, CA (USA), 14-18 May 1990). Order 
Number DE91006126. Source: OSTI;NTIS;INIS; GPO Dep. 


The Process Experimental Pilot Plant (PREPP) is a facility de- 


signed to demonstrate processing of low level chemical and 
transuranic hazardous waste. The plant includes equipment for 
handling the incoming waste containers, shredding, incineration 
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and cooling the waste, grouting the residue and scrubbing and fil- 
tration of the off gas. The process incinerator is a rotary kiln 
approximately 8-3 ft diameter and 25 ft long with a rotary seal as- 
sembly at each end. Each seal assembly consists of a primary, 
secondary and tertiary seal, with a positive air pressure between 
primary and secondary seals to prevent out-leakage from the kiln. 
The kiln operates at 0.5 inch water negative pressure. From the 
very outset the kiln seals exhibited excessive drag which taxed the 
kiln drive capacity and excessive in-leakage which limited kiln tem- 
perature. An engineering evaluation concluded that the original 
seals supplied by the kiln vendor could not accommodate expan- 
sion and centerline shift of the kiln resulting from heatup of the kiln 
and its support system. A totally new concept kiln seal design has 
been generated to replace the (modified) original seals. This new 
seal system has been designed to provide a very tight long lasting 
seal which will accommodate the 1.5 inch axial shift and up to 1 
inch radial movement of the kiln shell. Design lifetime of the seal is 
10,000 operating hours between major maintenance services while 
maintaining an acceptable leak rate hot or cold, rotating or 
stopped. The design appears adaptable to any size kiln and is suit- 
able for retrofit to existing kilns. A one-third scale prototype seal 
assembly is being built to verify the concept prior to construction of 
the 10 ft diameter seals for the PREPP rotary kiln. 4 figs. 


9661 (EGG-PREP-8883) An approach to estimating radio- 
logical risk of offsite release from a design basis earthquake 
for the Process Experimental Pilot Plant (PREPP). Lucero, V.; 
Meale, B.M.; Reny, D.A.; Brown, A.N. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Sep 1990. 159p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC07-76ID01570. Order Number 
DE91006292. Source: OSTI;NTIS;INIS; GPO Dep. 

In compliance with Department of Energy (DOE) Order 6430.1A, 

a seismic analysis was performed on DOE's Process Experimental 
Pilot Plant (PREPP), a facility for processing low-level and 
transuranic (TRU) waste. Because no hazard curves were avail- 
able for the Idaho National Engineering Laboratory (INEL), DOE 
guidelines were used to estimate the frequency for the specified 
design-basis earthquake (DBE). A dynamic structural analysis of 
the building was performed, using the DBE parameters, followed 
by a probabilistic risk assessment (PRA). For the PRA, a functional 
organization of the facility equipment was effected so that top 
events for a representative event tree model could be determined. 
Building response spectra (calculated from the structural analysis), 
in conjunction with generic fragility data, were used to generate 
fragility curves for the PREPP equipment. Using these curves, 
failure probabilities for each top event were calculated. These prob- 
abilities were integrated into the event tree model, and accident 
sequences and respective probabilities were calculated through 
quantification. By combining the sequences failure probabilities with 
a transport analysis of the estimated airborne source term from a 
DBE, onsite and offsite consequences were calculated. The results 
of the comprehensive analysis substantiated the ability of the 
PREPP facility to withstand a DBE with negligible consequence 
(i.e., estimated release was within personnel and environmental 
dose guidelines). 57 refs., 19 figs., 20 tabs. 
9662 (EGG-WM-9039) Scaling considerations for model 
the in situ vitrification process. Langerman, M.A.; 
MacKinnon, R.J. EG and G Idaho, Inc., idaho Falls, ID (USA). Sep 
1990. 31p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract ACO7-761ID01570. Order Number DE91006106. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Scaling relationships for modeling the in situ vitrification waste 
remediation process are documented based upon similarity consid- 
erations derived from fundamental principles. Requirements for 
maintaining temperature and electric potential field similarity be- 
tween the model and the prototype are determined as well as 
requirements for maintaining similarity in off-gas generation rates. 
A scaling rationale for designing reduced-scale experiments is pre- 
sented and the results are assessed numerically. 9 refs., 6 figs. 


9663 (EGG-WM-9040) Computer modeling of fluid flow 
and combustion in the ISV [in Situ Vitrification] confinement 
hood. Johnson, R.W.; Paik, S. EG and G Idaho, Inc., Idaho Falls, 
ID (USA). Sep 1990. 71p. Sponsored by U.S. DOE Nuclear 
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Energy. DOE Contract AC07-761D01570. 
DE91006178. Source: OSTI;NTIS;INIS; GPO Dep. 

Safety and suitability objectives for the application of the In Situ 
Vitrification (ISV) technology at the INEL require that the physical 
processes involved in ISVV be modeled to determine their 
operational behavior. The mathematical models that have been de- 
termined to address the modeling needs adequately for the ISV 
analysis package are detailed elsewhere. The present report is 
concerned with the models required for simulating the reacting flow 
that occurs in the ISV confinement hood. An experimental code 
named COYOTE has been secured that appears adequate to 
model the combustion in the confinement hood. The COYOTE 
code is a two-dimensional, transient, compressible, Eulerian, gas 
dynamics code for modeling reactive flows. It recognizes nonuni- 
form Cartesian and cylindrical geometry and is based on the ICE 
(Implicit Continuous-fluid Eulerian) family of solution methods. It in- 
cludes models for chemical reactions based on chemical kinetics 
as well as equilibrium chemistry. The mathematical models con- 
tained in COYOTE, their discrete analogs, the solution procedure, 
code structure and some test problems are presented in the report. 
12 refs., 17 figs., 6 tabs. 


Order Number 


9664 (EGG-WM-9276) Active waste disposal monitoring 
at the Radioactive Waste Management Complex, Idaho Na- 
tional Engineering Laboratory. Hubbell, J.M. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). Oct 1990. 79p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract AC07-761D01570. Order 
Number DE91006192. Source: OSTI;NTIS;INIS; GPO Dep. 

This report describes an active waste disposal monitoring system 
proposed to be installed beneath the low-level radioactive disposal 
site at the Radioactive Waste Management Complex (RWMC), 
Idaho National Engineering Laboratory, Idaho. The monitoring 
instruments will be installed while the waste is being disposed. In- 
struments will be located adjacent to and immediately beneath the 
disposal area within the unsaturated zone to provide early warning 
of contaminant movement before contaminants reach the Snake 
River Plain Aquifer. This study determined the optimum sampling 
techniques using existing monitoring equipment. Monitoring devices 
were chosen that provide long-term data for moisture content, 
movement of gamma-emitting nuclides, and gas concentrations in 
the waste. The devices will allow leachate collection, pore-water 
collection, collection of gasses, and access for drilling through and 
beneath the waste at a later time. The optimum monitoring design 
includes gas sampling devices above, within, and below the waste. 
Samples will be collected for methane, tritium, carbon dioxide, oxy- 
gen, and volatile organic compounds. Access tubes will be utilized 
to define the redistribution of radionuclides within, above, and be- 
low the waste over time and to define moisture content changes 
within the waste using spectral and neutron logging, respectively. 
Tracers will be placed within the cover material and within waste 
containers to estimate transport times by conservative chemical 
tracers. Monitoring the vadose zone below, within, and adjacent to 
waste while it is being buried is a viable monitoring option. 12 refs., 
16 figs., 1 tab. 


9665 (ENEA-RT-PAS—89-34) Italian experience on the pro- 
cessing of solid radioactive wastes. Costa, A.; De Angelis, G. 
ENEA, Casaccia (italy). Dipt. Protezione Ambientale e Salute 
dell'Uomo. May 1990. 15p. (CONF-891006—18: Joint international 
waste management conference, Kyoto (Japan), 23-28 Oct 1989). 
Order Number DE91744417. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Paper presented at 1989 joint international waste management 
conference (Kyoto, 23-28 Oct 1989). 

Experimental work is under way in Italy for the treatment and 
conditioning of different types of solid radioactive wastes. The fol- 
lowing wastes are taken into account in this paper: magnox fuel 
element debris, solid compactable wastes, radiation sources and 
contaminated carcasses. The metallic debris, consisting of magnox 
splitters and braces, are conditioned, after the drying and separa- 
tion of corrosion products, by means of a two component epoxy 
system (base product + hardener). Solid compactable wastes are 
reduced in volume by using a press. The resulting pellets are 
transferred to a final container and conditioned with a cement mor- 
tar of a suitable consistency. As to the radiation sources, mainly 
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contained in lighting-rods, gas detectors and radioactive thickness 
gauges, the encapsulation in a cement grout is a common practice 
for their incorporation. Early experiments, with satisfactory results, 
have also been conducted for the cementation of contaminated 
carcasses. 


9666 (ENEA-RT-PAS-89-35) Evaluation of the properties 
of cemented low level wastes through an extensive characteri- 
zation programme. Caropreso, G.; De Angelis, G. ENEA, 
Casaccia (Italy). Dipt. Protezione Ambientale e Salute dell’Uomo. 
May 1990. 23p. (CONF-891006-19: Joint international waste man- 
agement conference, Kyoto (Japan), 23-28 Oct 1989). Order 
Number DE91744354. Source: OSTI;NTIS (US Sales Only);INIS. 

Paper presented at 1989 joint international waste management 
conference (Kyoto, 23-28 Oct 1989). 

Very strict requirements to minimize the environmental impact of 
solidified waste forms were recently imposed by the Italian Regula- 
tory Body. In addition to transport regulations, the attention was 
focused on physical-chemical and mechanical properties; thermal, 
radiation and water stability; as well as confinement ability. The as- 
sessment of such requirements needs the set up of experimental 
procedures. With this in mind, an extensive programme for the 
characterization of cemented low level wastes was undertaken at 
the ENEA (Italian Commission for Alternative Energy Sources) 
Casaccia Center within the frame of the 3rd (1985-89) European 
Communities Programme on Radioactive Waste Management. This 
paper reports on ENEA's findings relevant to both laboratory and 
full scale tests on three different waste streams of general interest: 
bead ion-exchange resins, filter sludges and BWR evaporator con- 
centrates (sulphates). 


9667 (FMPC—2217) The proposed fixation of sludge in ce- 
ment at the Feed Materials Production Center. Gimpel, R.F. 
Westinghouse Materials Co. of Ohio, Cincinnati, OH (USA). Feed 
Materials Production Center. Dec 1990. 25p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC05-860R21600. (CONF- 
901264—2: Workshop on radioactive, hazardous, and/or mixed 
wastes sludge management, Knoxville, TN (USA), 4-5 Dec 1990). 
Order Number DE91006913. Source: OSTI;NTIS; GPO Dep. 

The Feed Materials Production Center (FMPC), located near 
Cincinnati, Ohio, is a government-owned facility. Westinghouse 
Materials Company of Ohio (WMCO) is the prime contractor to the 
United States Department of Energy (DOE) at the FMPC. DOE has 
entered into a Consent Agreement with the United States Environ- 
mental Protection Agency (US EPA) to remediate the FMPC site. A 
project known as the Environmental Remedial Action (ERA) Project 
was created to accomplish the task of remediating the site. The 
majority of the estimated $2-billion ERA Project was broken into 
five smaller manageable subtasks called “operable units.” Each op- 
erable unit is handled as a project with its own project manager/ 
engineer. Due to the project’s complexity and stringent completion 
dates, DOE and WMCO have devised a project management phi- 
losophy to ensure the successful completion of the ERA Project. 
This paper will discuss the ERA project and the development 
needs to accomplish this project. In particular, development of pro- 
cesses for the treatment of waste sludges for Operable Units 1 and 
4 will be discussed. Operable Units 2 sludges will be treated in a 
similar fashion to Operable Unit 1 if it is determined these sludges 
need treatment. 4 refs., 5 figs., 9 tabs. 


9668 (IAEA-R-5333-F) Pilot facilities for continuous coun- 
tercurrent precipitation of radioactive low and intermediate 
level waste from NPP’s: Final report tor the period December 
1988 - December 1989. Balint, T. Hungarian Oil and Research 
Inst., Veszprem (Hungary); International Atomic Energy Agency, Vi- 
enna (Austria). Nov 1990. 2ip. Order Number DE91619448. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Continuous operating laboratory scale unit for coprecipitation of 
radionuclides in liquid radioactive waste was developed for decon- 
tamination of waste not batch-wise, but as a continuous 


countercurrent process. Coprecipitation of ®°Sr with BaCO3 and 


BaSO, was studied as a continuous operating process. It was 
shown that the efficiency of this method depends upon the selec- 
tion of chemical reagents, operation conditions (concentration, flow 
rate, temperature, etc.) and can be improved by using several units 





(multistage process). The operating unit developed could be suit- 
able for connection in series providing coprecipitation of high 
efficiency and by "mutatis mutandis” for application for other sys- 
tems. Refs and figs. 


9669 (IAEA-TECDOC-568, pp. 69-82) immobilization of 
spent resins with polymers. Fan Xianhua (Academia Sinica, Bei- 
jing, BU (China). Inst. of Atomic Energy); Luo Shanggeng; Lin 
Meigong; Jiang Yaozhong; Li Huazhi; Li Xiufang; Tan Giali; Zhang 
Yuhua; Wang Lian. International Atomic Energy Agency, Vienna 
(Austria). Oct 1990. In Evaluation of low and intermediate level ra- 
dioactive solidified waste forms and packages: Final report of a 
co-ordinated research programme, 1985-1989. 232p. Order Num- 
ber DE91617520. Source: OSTI;NTIS (US Sales Only);INIS. 

This report describes the processes for immobilization of spent 
resins generated from NPPs with polymers in which styrene and 
polyester have been investigated. The results obtained show that 
both styrene and polyester system processes are feasible to solid- 
ify spent resins by means of dewatering or drying if necessary. The 
performance, such as mechanical strength, leaching rates, thermal 
stability and radiation resistance etc, of the solidified forms with 
styrene and polyester can meet the requirements of storage, trans- 
portation and final disposal. Though the styrene system process 
may have a maximum loading capacity of as high as 65 wt%, 
which is more than that of polyester system, and a little cheaper 
cost, the polyester system possesses its own advantages, such as 
no special requirement of solidification temperature, relative short 
period of solidification needed and lower leaching rates and cumu- 
lative fractions. (author). 10 refs, 3 figs, 10 tabs. 


9670 (INIS-mf—12745, pp. 672-675) Interaction of some fis- 


sion products with hot laboratory center soll. Hafez, M.B.; 
El-Sharnouby, A.K.; Sayed, M.S. Egyptian Society of Nuclear 
Sciences and Applications, Cairo (Egypt). 1988. 426p. (CONF- 
8803238-—: 4. conference of nuclear sciences and applications, 
Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth Con- 


ference on Nuclear Sciences and Applications. Vol. 2: Radiation 
sources; application and technology; basic nuclear sciences. Order 
Number DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

The interaction of some fission product elements namely Cs‘, 
Ce'4! and Co® with hot laboratory centre soil was studied at dif- 
ferent depths. Such interaction was proved to be adsorption and 
ion exchange mechanisms. The uptake of the radioelement by the 
soil was studied from aqueous solution as a function of maximum 
retention, more than 89%, was attained at 2.5 P4 8. The suitability 
of hot laboratory centre soil to prevent release of large volume and 
low level radioactive wastes, to the underground water, has been 
proved. 


9671 (INIS-mf-12745, pp. 780-788) Spectrophotometric 
studies on the formation of adducts between UO.(TTA)2 or 
U(TTA), and some neutral donors. Aly, H.F.; Maghrawy, H.B.; 
Reefy, S.A. Egyptian Society of Nuclear Sciences and Applications, 
Cairo (Egypt). 1988. 426p. (CONF-8803238-: 4. conference of nu- 
clear sciences and applications, Cairo (Egypt), 6-10 Mar 1988). In 
Proceedings of the fourth Conference on Nuclear Sciences and 
Applications. Vol. 2: Radiation sources; application and technology; 
basic nuclear sciences. Order Number DE91003063. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Formation of adducts between UO2(TTA)2 or U(TTA), and two 
neutral donors, Ph3PO and PH3AsO in benzene medium was stud- 
ied spectrophotometrically and it was shown that both neutral 
donors form only 1:1 adduct with UO2(TTA)2 or U(TTA), chelates. 
The adduct formation constants were evaluated from the spectral 
changes and the results showed that, PhsAsO forms stronger 
adduct with both chelates than PhsPO and U(IV) forms stronger 
chelate with HTTA than U(VI). The spectra indicated that the 
adduct formation results in an increase of the coordination number 
from 8 in both uranium chelates to 9 in the adducts it forms with 
both neutral donors in homogeneous organic phase. 


9672 (INIS-mf-12779) Alligator Rivers analogue project: 
First annual report 1988-1989. Duerden, P. (ed.). Australian Nu- 
clear Science and Technology Organisation, Lucas Heights 
(Australia). Jan 1990 146p. Order Number DE91618691. Source: 
OSTI;NTIS (US Sales Only);INIS. 
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Australian Nuclear Science and Technology Organization has ex- 
tensively evaluated uranium ore bodies in the Alligator Rivers 
Uranium Province in Australia as analogues of radioactive waste 
repositories. The work was extended for a three-year program as 
an international project based on the Koongarra uranium deposit 
and sponsored by the OECD Nuclear Energy Agency. The techni- 
cal program comprises six major sub-projects involving modelling 
and experimental work: modelling of radionuclide migration; hydro- 
geology of the Koongarra uranium deposit; uranium/thorium series 
disequilibria studies; groundwater and colloid studies; fission prod- 
uct studies; transuranic nuclide studies; an outline of the technical 
programs and a summary of progress in the technical sub-projects 
is given. This is followed by a series of technical reports which 
briefly describe current research tasks, and which have been sepa- 
rately indexed. 


9673 (K/ITP-393) Representative geological repository 
designs for spent fuel and high-level waste. Forsberg, C.W. 
(Oak Ridge K-25 Site, TN (USA)). Oak Ridge K-25 Site, TN (USA). 
International Technology Programs Div. Jan 1991. 58p. Sponsored 
by U.S. DOE Defense Programs; U.S. Department of State. DOE 
Contract AC05-840T21400. Order Number DE91007920. Source: 
OSTI;NTIS; GPO Dep. 

This report provides a description of various national geological 
repository designs for disposal of spent fuel and high-level wastes. 
Conceptual designs of the United States, Belgium, Canadian, Ger- 
man, Swedish, and Swiss repositories are provided. A relatively 
detailed description of the US design is provided. Repository de- 
sign is in the transition phase from conceptual design studies to 
facility design and construction. The advantages and disadvan- 
tages of various design options are now reasonably understood. 
the various options and implications of each design option are 
described. The technical descriptions herein provide a basis for in- 
ternational safeguards studies. 27 refs., 19 figs., 6 tabs. 


9674 (K/ITP-394) Safeguards issues in geologic reposito- 
ries for spent nuclear fuel. Belew, W.L. Oak Ridge National Lab., 
TN (USA). Jan 1991. 22p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC05-840T21400. Order Number 
DE91007818. Source: OSTI;NTIS;INIS; GPO Dep. 

In the nuclear industry, disposal of spent fuel assemblies from 
power reactors is becoming an increasingly critical problem. There 
are two long-term solutions to this problem: reprocessing the spent 
fuel and recycling the nuclei materials, and disposal in geologic 
repositories designed for permanent store of the spent fuel. As- 
suming that safeguards procedures have been in place and that 
continuous kno of the nuclei material content is intact for 
the spent nuclear fuel delivered to the repository, item accountancy 
techniques can be applied to the transport casks received. Thus, 
the current safeguards techniques of serial number identification 
and containment integrity checks are adequate verification that the 
spent fuel was received. Assuming that the safeguards issues are 
addressed during design of the facility, geologic repositories for 
long-term storage of spent nuclear fuel are amenable to the 
successful application of safeguards measures. All potential safe- 
guards approaches would be evaluated for each facility design to 
minimize the technical safeguards equipment requirements. 
Specific facility safeguards approaches could be based on a com- 
bination of (1) technical monitoring and surveillance, (2) periodic 
on-site visits for visual observation of site activity, and (3) analysis 
of facility operating data. Careful evaluation of the safeguards re- 
quirements for each facility should be performed to ensure that the 
technical complexity of the safeguards system is minimized and 
that the safeguards approach selected is optimum in efficiency, 
reliability, and effectiveness for the conditions specific to the repos- 
itory site and design features. 9 refs., 3 figs., 1 tab. 


9675 (LA-UR-90-2970) Analysis of solute transport in an 
intermediate-scale unsaturated flow experiment. Dagan, G. (Tel 
Aviv. Univ. (Israel). Faculty of Engineering); Springer, E.; Nguyen, 
V. Los Alamos National Lab., NM (USA). [1990]. 8p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-36. 
(CONF-910435-12: American Nuclear Society (ANS) international 
high level radioactive waste management conference, Las Vegas, 
NV (USA), 28 Apr - 3 may 1991). Order Number DE91000443. 
Source: OSTI;NTIS; GPO Dep. 
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Radioactive waste disposal in the unsaturated zone and its sub- 
sequent migration and decay calls for prediction with the aid of 
transport models. Usually, such models consist of a system of par- 
tial differential equations for the concentration C (function of space 
and time) that has to be solved with appropriate initial and bound- 
ary conditions. These equations are based on physical first 
principles, but contain a number of parameters that have to be de- 
termined experimentally. Hence, experiments are crucial for 
validating the equations and their solution and for determining pa- 
rameter values. The Los Alamos National Laboratory (LANL) has 
initiated and performed a series of experiments at an intermediate 
scale, in caissons much larger than laboratory columns, of depth 
comparable with natural soil, but of limited horizontal extent. These 
experiments were conducted with both nonreactive and reactive 
solutes, and are described in a series of reports. Their main ad- 
vantage is in expanding the scale on one hand, while permitting 
careful control] and measurements on the other. 8 refs., 2 figs. 


9676 (LA-UR-90-4354) Fracture-lining minerals in the 
lower Topopah Spring Tuff at Yucca Mountain. Carlos, B.A.; 
Bish, D.L.; Chipera, S.J. Los Alamos National Lab., NM (USA). 
[1991]. 9p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract W-7405-ENG-36. (CONF-910435-37: 
American Nuclear Society (ANS) international high level radioactive 
waste management conference, Las Vegas, NV (USA), 28 Apr - 3 
may 1991). Order Number DE91005901. Source: OSTI;NTIS;INIS; 
GPO Dep. 

Fracture-lining minerals in the lower Topopah Spring Member of 
the Paintbrush Tuff at Yucca Mountain, Nevada, are being exam- 
ined to characterize potential flow paths within and away from the 
candidate repository horizon. Fracture coatings within this interval 
can be divided into five categories based on rock matrix and type 
of fracture. Fracture coatings in the densely welded tuff above the 
basal vitrophyre, near the candidate repository horizon, include (1) 
those related to lithophysal cavities; (2) mordenite and manganese 
oxides on nearly planar fractures; (3) later fracture coatings con- 
sisting of zeolites, smectite, and calcite. Fracture-coating minerals 
in the vitrophyre are fine-grained and consist of smectite and a va- 
riety of zeolites. The non- to partially-welded vitric and/or zeolitic 
stuff below the vitrophyre contains fractures mostly lined by cristo- 
balite and clinoptilolite. 13 refs., 2 figs., 1 tab. 


9677 (LA-UR-90-4388) Mineralogic alteration history and 
paleohydrology at Yucca Mountain, Nevada. Levy, S.S. Los 
Alamos National Lab., NM (USA). [1990]. 22p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract W-7405- 
ENG-36. (CONF-910435-22: American Nuclear Society (ANS) 
international high level radioactive waste management conference, 
Las Vegas, NV (USA), 28 Apr - 3 may 1991). Order Number 
DE91005941. Source: OSTI;NTIS;INIS; GPO Dep. 

The importance of paleohydrology to the Yucca Mountain Site 
Characterization Project derives from the role water will play in 
radioactive-waste repository performance. Changes in hydrologic 
conditions during the lifetime of the repository may be estimated by 
investigating past hydrologic variations, including changes in the 
static water-level position. Based on the distribution of vitric and 
zeolitized tuffs and the structural history of the site, the highest wa- 
ter levels were reached and receded downward 11.6 to 12.8 myr 
ago. Since that time, the water level at central Yucca Mountain has 
probably not risen more than about 60 m above its present posi- 
tion. The history of the high potentiometric gradient running 
through northern Yucca Mountain may be partly elucidated by the 
study of tridymite distribution in rocks that have experienced satu- 
rated conditions for varying periods of time. 


9678 (LA-UR-91-113) Radionuclide migration as a func- 
tion of mineralogy. Triay, |.R.; Mitchell, A.J.; Ott, M.A. Los 
Alamos National Lab., NM (USA). [1991]. 9p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract W-7405- 
ENG-36. (CONF-910435-45: American Nuclear Society (ANS) 
international high level radioactive waste management conference, 
Las Vegas, NV (USA), 28 Apr - 3 may 1991). Order Number 
DE91007385. Source: OSTI;NTIS;INIS; GPO Dep. 

The migration of radionuclides is studies as a function of miner- 
alogy utilizing batch sorption and column experiments. The 
transport behavior of alkaline, alkaline-earth, and transition metals, 


60 ERA Vol. 16, No. 4 


and actinide species is studies in pure mineral separates. The solid 
phases utilized for these investigations are silicates, alumino- 
silicates, carbonates, and metal oxides and oxyhydroxides. The 
results of this effort are utilized to aid in the elucidation of the 
dominant chemical mechanisms of radionuclide migration, the pre- 
diction of radionuclide transport in conditions similar to those 
expected at the proposed high-level nuclear waste repository at 
Yucca Mountain, Nevada, and the identification of materials that 
act as natural geological barriers or that can be utilized as strong 
sorbers in engineered barriers. 9 refs., 2 figs., 2 tabs. 


9679 (NUREG/CR-5229-Vol.3) EPICOR-II resin/liner inves- 
tigation: Low-level waste data base development program for 
fiscal year 1990: Annual report: Volume 3. McConnell, J.W. Jr. 
(EG and G Idaho, Inc., Idaho Falls, ID (USA)); Rogers, R.D.; John- 
son, D.A.; Jastrow, J.D.; Wickliff, D.S. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering; EG and 
G Idaho, Inc., Idaho Falls, ID (USA). Dec 1990. 63p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract ACO7-761D01570. 
(EGG-2577-Vol.3). Source: OSTI;NTIS;INIS;GPO. 

The EPICOR-II Resin/Liner Investigation: Low-Level Waste Data- 
base Development Program, funded by the US Nuclear Regulatory 
Commission, is (a) studying the degradation effects in EPICOR-II 
organic ion exchange resins caused by radiation, (b) examining the 
adequacy of tests procedures recommended in the Branch Techni- 
cal Position of Waste Forms to meet the requirements of 10 CFR 
61 using solidified EPICOR-II resins, (c) obtaining performance in- 
formation on solidified EPICOR-II ion exchange resins in a disposal 
environment, and (d) determining the condition of EPICOR-II liners. 
Results of the third sampling analysis of ion exchange resins from 
prefilters PF-8 and PF-20 are compared with baselines data from 
tests performed on unirradiated resins and with results from the first 
and second samplings to determine if degradation has occurred 
because of the high internal radiation dose. Results of compression 
tests on seven-year old waste forms containing EPICOR-II resins 
solidified with both portland Type I-ll cement and DOW vinyl ester- 
styrene are presented and compared to earlier compression test 
data. Results of the fifth year of data acquisition from the field test- 
ing are also presented and discussed. 28 refs., 52 figs., 14 tabs. 


9680 (NUREG/CR-5495) Conceptualization of a hypotheti- 
cal high-level nuclear waste repository site in unsaturated, 
fractured tuff. Parsons, A.M. (Sandia National Labs., Albu- 
querque, NM (USA)); Olague, N.E.; Gallegos, D.P. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Engineer- 
ing; Sandia National Labs., Albuquerque, NM (USA). Jan 
1991. 168p. Sponsored by Nuclear Regulatory Commission. 
DOE Contract AC04-76DP00789. (SAND—89-2965). Source: 
OSTI;NTIS;INIS;GPO. 

Under the sponsorship of the US Nuclear Regulatory Commis- 
sion (NRC), Sandia National Laboratories (SNL) is developing a 
performance assessment methodology for the analysis of long-term 
disposal and isolation of high-level nuclear wastes (HLW) in alter- 
native geologic media. As part of this exercise, SNL created a 
conceptualization of ground-water flow and radionuclide transport in 
the far field of a hypothetical HLW repository site located in unsatu- 
rated, fractured tuff formations. This study provides a foundation for 
the development of conceptual mathematical, and numerical mod- 
els to be used in this performance assessment methodology. This 
conceptualization is site specific in terms of geometry, the regional 
ground-water flow system, stratigraphy, and structure in that these 
are based on information from Yucca Mountain located on the 
Nevada Test Site. However, in terms of processes in unsaturated, 
fractured, porous media, the model is generic. This report also pro- 
vides a review and evaluation of previously proposed conceptual 
models of unsaturated and saturated flow and solute - transport. 
This report provides a qualitative description of a hypothetical HLW 
repository site in fractured tuff. However, evaluation of the current 
knowledge of flow and transport at Yucca Mountain does not yield 
a single conceptual model. Instead, multiple conceptual models are 
possible given the existing information. 


9681 (NUREG/CR-5539) A self-teaching curriculum for 
the NRC/SNL [Nuclear Regulatory Commission/Sandia Na- 
tional Laboratory] low-level waste performance assessment 
methodology. Chu, M.S.Y. (Sandia National Labs., Albuquerque, 





NM (USA)); Kozak, M.W.; Campbell, J.E.; Thompson, B.H. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Low-Level 
Waste Management and Decommissioning; Sandia National Labs.., 
Albuquerque, NM (USA). Jan 1991. 184p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC04-76DP00789. (SAND— 
90-0585). Source: OSTI;NTIS;INIS;GPO. 

A performance assessment methodology has been developed for 
use by the US Nuclear Regulatory Commission in evaluating li- 
cense applications for low-level waste disposal facilities. This report 
provides detailed guidance on input and output procedures for the 
computer codes recommended for use in the methodology. Seven 
sample problems are provided for various aspects of a perfor- 
mance assessment analysis of a simple hypothetical conceptual 
model. When combined, these sample problems demonstrate how 
the methodology is used to produce a dose history for the site 
under normal conditions, and to demonstrate an analysis of an in- 
truder scenario. 20 refs., 26 figs., 4 tabs. 


9682 (NUREG/CR-5581) Unsaturated flow and transport 
through fractured rock related to high-level waste repositories: 
Final report, Phase 3. Evans, D.D. (Arizona Univ., Tucson, AZ 
(USA). Dept. of Hydrology and Water Resources); Rasmussen, 
T.C. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of Engineering; Arizona Univ., Tucson, AZ (USA). Dept. of Hydrol- 
ogy and Water Resources. Jan 1991. 78p. Sponsored by Nuclear 
Regulatory Commission. Source: OSTI;NTIS;INIS;GPO. 

Research results are summarized for a US Nuclear Regulatory 
Commission contract with the University of Arizona focusing on 
field and laboratory methods for characterizing unsaturated fluid 
flow and solute transport related to high-level radioactive waste 
repositories. Characterization activities are presented for the 
Apache Leap Tuff field site. The field site is located in unsaturated, 
fractured tuff in central Arizona. Hydraulic, pneumatic, and thermal 
characteristics of the tuff are summarized, along with methodolo- 
gies employed to monitor and sample hydrologic and geochemical 
processes at the field site. Thermohydrologic experiments are re- 
ported which provide laboratory and field data related to the effects 
conditions and flow and transport in unsaturated, fractured rock. 29 
refs., 17 figs., 21 tabs. 


9683 (NUREG/CR-5639) Uncertainty evaluation methods 
for waste package performance assessment. Wu, Y.T. (South- 
west Research Inst., San Antonio, TX (USA). Center for Nuclear 
Waste Regulatory Analyses); Nair, P.K.; Journel, A.G.; Abramson, 
L.R. Nuclear Regulatory Commission, Washington, DC (USA). Div. 
of High-Level Nuclear Waste Management; Southwest Research 
Inst., San Antonio, TX (USA). Center for Nuclear Waste Regulatory 
Analyses; Stanford Univ., CA (USA). Dept. of Applied Earth 
Sciences. Jan 1991. 155p. Sponsored by Nuclear Regulatory Com- 
mission. Source: OSTI;NTIS;INIS. 

This report identifies and investigates methodologies to deal with 
uncertainties in assessing high-level nuclear waste package 
performance. Four uncertainty evaluation methods (probability- 
distribution approach, bounding approach, expert judgment, and 
sensitivity analysis) are suggested as the elements of a methodol- 
ogy that, without either diminishing or enhancing the input 
uncertainties, can evaluate performance uncertainty. Such a 
methodology can also help identify critical inputs as a guide to re- 
ducing uncertainty so as to provide reasonable assurance that the 
risk objectives are met. This report examines the current qualitative 
waste containment regulation and shows how, in conjunction with 
the identified uncertainty evaluation methodology, a framework for 
a quantitative probability-based rule can be developed that takes 
account of the uncertainties. Current US Nuclear Regulatory Com- 
mission (NRC) regulation requires that the waste packages provide 
“substantially complete containment” (SCC) during the containment 
period. The term “SCC” is ambiguous and subject to interpretation. 
This report, together with an accompanying report that describes 
the technical considerations that must be addressed to satisfy high- 
level waste containment requirements, provides a basis for a third 
report to develop recommendations for regulatory uncertainty re- 
duction in the “containment’requirement of 10 CFR Part 60. 25 
refs., 3 figs., 2 tabs. 


9684 (ORNL/TM-10516) Hazardous waste minimization 
report for CY 1986. Kendrick, C.M. Oak Ridge National Lab., TN 


(USA). Dec 1990. 22p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. Order Number DE91007574. 
Source: OSTI;NTIS;INIS; GPO Dep. 

Oak Ridge National Laboratory (ORNL) is a multipurpose re- 
search and development facility. Its primary role is the support of 
energy technology through applied research and engineering de- 
velopment and scientific research in basic and physical sciences. 
ORNL also is a valuable resource in the solution of problems of 
national importance, such as nuclear and chemical waste manage- 
ment. In addition, useful radioactive and stable isotopes which are 
unavailable from the private sector are produced at ORNL. As a 
result of these activities, hazardous, radioactive, and mixed wastes 
are generated at ORNL. A formal hazardous waste minimization 
program for ORNL was launched in mid 1985 in response to the 
requirements of Section 3002 of the Resource Conservation and 
Recovery Act (RCRA). During 1986, a task plan was developed. 
The six major tasks include: planning and implementation of a 
laboratory-wide chemical inventory and the subsequent distribution, 
treatment, storage, and/or disposal (TSD) of unneeded chemicals; 
establishment and implementation of a distribution system for sur- 
plus chemicals to other (internal and external) organizations; 
training and communication functions necessary to inform and mo- 
tivate laboratory personnel; evaluation of current procurement and 
tracking systems for hazardous materials and recommendation and 
implementation of improvements; systematic review of applicable 
current and proposed ORNL procedures and ongoing and pro- 
posed activities for waste volume and/or toxicity reduction potential; 
and establishment of criteria by which to measure progress and re- 
porting of significant achievements. 8 refs., 1 fig., 5 tabs. 


9685 (ORNL/TM-10733) Hazardous waste minimization at 
Oak Ridge National Laboratory during 1987. Kendrick, C.M. Oak 
Ridge National Lab., TN (USA). Mar 1988. 28p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. Order 
Number DE91007824. Source: OSTI;NTIS;INIS; GPO Dep. 

Oak Ridge National Laboratory (ORNL) is a multipurpose 
research and development facility owned and operated by the De- 
partment of Energy (DOE) and managed under subcontract by 
Martin Marietta Energy Systems, Inc. Its primary role is the support 
of energy technology through applied research and engineering de- 
velopment and scientific research in basic and physical sciences. 
ORNL also is a valuable resource in the solution of problems of 
national importance, such as nuclear and chemical waste manage- 
ment. In addition, useful radioactive and stable isotopes which are 
unavailable from the private sector are produced at ORNL. A for- 
mal hazardous waste minimization program for ORNL was 
launched in mid-1985 in response to the requirements of Section 
3002 of the Resource Conservation and Recovery Act (RCRA). 
The plan for waste minimization has been modified several times 
and continues to be dynamic. During 1986, a task plan was devel- 
oped. The six major tasks include: planning and implementation of 
a laboratory-wide chemical inventory and the subsequent distribu- 
tion, treatment, storage, and/or disposal (TSD) of unneeded 
chemicals; establishment and implementation of a system for 
distributing surplus chemicals to other (internal and external) orga- 
nizations; training and communication functions necessary to 
inform and motivate laboratory personnel; evaluation of current pro- 
curement and tracking systems for .-hazardous materials and 
recommendation and implementation of improvements; systematic 
review of applicable current and proposed ORNL procedures and 
ongoing and proposed activities for waste volume and/or toxicity 
reduction potential; and establishment of criteria by which to mea- 
sure progress and reporting of significant achievements. Progress 
is being made toward completing these tasks and is described in 
this report. 13 refs., 1 fig., 7 tabs. 


9686 (ORNL/TM-10960) Preliminary geotechnical evalua- 
tion of deep borehole facilities for nuclear waste disposal in 
shales. Nataraj, M.S. (Oak Ridge National Lab., TN (USA)). Oak 
Ridge National Lab., TN (USA). Jan 1991. 19p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC05-840R21400. Order 
Number DE91007828. Source: OSTI;NTIS;INIS; GPO Dep. 

This study is concerned with a preliminary engineering evalua- 
tion of borehole facilities for nuclear waste disposal in shales. 
Some of the geotechnical properties of Pierre, Rhinestreet, and 
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typical illite shale have been collected. The influence of a few 
geotechnical properties on strength and deformation of host 
material is briefly examined. It appears that Pierre shale is very un- 
stable and requires support to prevent collapse. Typical illite shale 
is more stable than Rhinestreet shale, although it undergoes rela- 
tively more deformation. 16 refs., 5 figs., 3 tabs. 


9687 (ORNL/TM-11384) Selection of an interim upgrade 
strategy for the Process Waste Treatment Plant at Oak Ridge 
National Laboratory. Kent, T.E.; Villiers-Fisher, J.F.; Harrington, 
F.E. Oak Ridge National Lab., TN (USA). Jan 1991. 45p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract ACO5-840R21400. Order Number DE91007817. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The principal aim of current changes in the liquid waste handling 
systems at the Oak Ridge National Laboratory (ORNL) is to reduce 
liquid low-level waste (LLLW) volumes and to meet increasingly 
stringent discharge regulations. Proposed improvements at the 
facility's Process Waste Treatment Plant (PWTP) will have a signifi- 
cant impact on the amount of LLLW generated at ORNL. These 
improvements will also be important for ensuring that the plant 
operates under the reduced discharge limits for radionuclides im- 
posed by Department of Energy (DOE) Order 5400.5. Construction 
of a new PWTP that will completely decouple the process waste 
and LLLW systems is being proposed. Because of the time re- 
quired to fund and construct a new PWTP, the existing plant must 
be improved to reduce waste generation, to expand capacity, and 
to comply with the lower discharge limits. The economic evaluation 
performed in this study guided the decision to upgrade the PWTP 
by improving the existing softening/ion-exchange system for Sr 
removal and adding a zeolite system for '°7Cs removal. This strat- 
egy will reduce LLLW produced at the PWTP by as much as 70% 
and increase the amount of solid waste produced by about 30%. 
Disposal costs are expected to decrease by over 50%. 17 refs., 10 
figs., 2 tabs. 


9688 (PNL—7182) Radioactive Waste Management in the 
USSR: A review of unclassified sources, 1963-1990. Bradley, 
D.J.; Schneider, K.J. Pacific Northwest Lab., Richland, WA (USA). 
Mar 1990. 224p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO6-76RL01830. Order Number DE91007921. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The Soviet Union operates a vast and growing radioactive waste 
management system. Detailed information on this system is rare 
and a general overall picture only emerges after a review of a 
great deal of literature. Little is known about Soviet waste manage- 
ment practices related to uranium mining, conversion, and fuel 
fabrication processes. However, releases of radioactive material to 
the environment from uranium mining and milling operations are 
causing public concern. Official Soviet policy calls for a closed fuel 
cycle, with reprocessing of power reactor fuel that has been cooled 
for five years. Information on reprocessing in the Soviet Union has 
been severely limited until 1989, when two reprocessing sites were 
acknowledge by the Soviets. The Soviets have announced that 
their high-level waste management plan is to (1) store liquid 
wastes for 3-5 years; (2) incorporate the waste into glass (at a fi- 
nal glass volume of 100-500 liters/MT of fuel reprocessed); (3) set 
it aside in air-cooled storage for 30-50 years; and (4) provide for 
its final disposal in a deep geologic repository. Millions of cures of 
liquid low- and intermediate-level wastes have been disposed of by 
well injection where they were supposedly contained by watertight 
rock strata. Some gaseous wastes were also disposed of by well 
injection. This practice is not referred to in recent literature and 
thus may not be widely used today. Deep geologic disposal of vitri- 
fied high-level waste has been studied over the last decade in the 
Soviet Union. Key disposal concepts include mining shafts, deep 
drill holes, and underground excavations. 209 refs., 4 figs., 7 tabs. 


9689 (PNL-SA-17911) Modeling of the in-situ vitrification 
process. Koegler, S.S.; Kindle, C.H. Pacific Northwest Lab., Rich- 
land, WA (USA). Apr 1990. 18p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract ACO06-76RL01830. (CONF-900407-7: 92. 
annual meeting of the American Ceramic Society, Dallas, TX 
(USA), 22-26 Apr 1990). Order Number DE91007377. Source: 
OSTI;NTIS; GPO Dep. 
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In situ vitrification (ISV) is a thermal treatment process that con- 
verts contaminated soil into a durable, leach-resistant product 
similar to obsidian or basalt. The process, which was developed by 
Pacific Northwest Laboratory (PNL) for remediation of contami- 
nated soil, is now in the field demonstration and implementation 
stage. Demonstration tests using the US Department of Energy 
(DOE)-owned large-scale system are underweight or planned for 
applications at Hanford and other DOE sites, including the Idaho 
National Engineering Laboratory, Oak Ridge National Laboratory, 
and the Savannah River Site. In addition, a private company, 
Geosafe Corporation, is beginning remediation of commercial con- 
taminated soil sites. A mathematical and computer model has been 
developed at PNL as a predictive tool to assist engineers and re- 
searchers in the application of ISV to different sites. The model, 
currently configured on a Macintosh personal computer, predicts 
vitrification time, depth, width, and electrical consumption based on 
user inputs of electrode configuration, soil parameters, and molten 
glass characteristics. The model time and depth predications are 
useful for operations planning, cost estimates, and site selection. 
Additionally, the depth and width predictions will be used to direct 
ISV operations to ensure that the contaminated area is completely 
vitrified and to help mitigate the effect of ISV on adjacent struc- 
tures. 1 ref., 8 figs. 


9690 (PNL-SA-18300) Three dimensional visualization 
breakthrough in analysis and communication of technical in- 
formation for nuclear waste management. Alexander, D.H. 
(USDOE, Washington, DC (USA)); Cerny, B.A.; Hill, E.R.; Krupka, 
K.M.; Smoot, J.L.; Smith, D.R.; Waldo, K. Pacific Northwest Lab., 
Richland, WA (USA). Nov 1990. 14p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract ACO6-76RL01830. (CONF-901 1116-8: 
14. nuclear waste management conference, Boston, MA (USA), 
26-29 Nov 1990). Order Number DE91006974. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Computer graphics systems that provide interactive display and 
manipulation of three-dimensional data are powerful tools for th 
analysis and communication of technical information required for 
characterization and design of a geologic repository for nuclear 
waste. Greater understanding of site performance and repository 
design information is possible when performance-assessment mod- 
eling results can be visually analyzed in relation to site geologic 
and hydrologic information and engineering data for surface and 
subsurface facilities. In turn, this enhanced visualization capability 
provides better communication between technical staff and pro- 
gram management with respect to analysis of available information 
and prioritization of program planning. A commercially-available 
computer system was used to demonstrate some of the current 
technology for three-dimensional visualization within the architec- 
ture of systems for nuclear waste management. This computer 
system was used to interactively visualize and analyze the informa- 
tion for two examples: (1) site-characterization and engineering 
data for a potential geologic repository at Yucca Mountain, Nevada; 
and (2) three-dimensional simulations of a hypothetical release and 
transport of contaminants from a source of radionuclides to the va- 
dose zone. Users may assess the three-dimensional distribution of 
data and modeling results by interactive zooming, rotating, slicing, 
and peeling operations. For those parts of the database where in- 
formation is sparse or not available, the software incorporates 
models for the interpolation and extrapolation of data over the 
three-dimensional space of interest. 12 refs., 4 figs. 


9691 (SAND-88-0475) G-tunnel welded tuff mining experi 
ment preparations. Zimmerman, R.M. (Sandia National Labs., 
Albuquerque, NM (USA)); Bellman, R.A. Jr.; Mann, K.L.; Zerga, 
D.P. Sandia National Labs., Albuquerque, NM (USA). Jan 1991. 
91p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC04-76DP00789. Order Number DE91007149. 
Source: OSTI;NTIS;INIS; GPO Dep. 

Designers and analysts of radioactive waste repositories must be 
able to predict the mechanical behavior of the host rock. Sandia 
National Laboratories elected to conduct a mine-by in welded tuff 
so that predictive-type information could be obtained regarding the 
response of the rock to a drill and blast excavation process, where 
smooth blasting techniques were used. Included in the study were 





evaluations of and recommendations for various measurement sys- 
tems that might be used in future mine-by efforts. This report 
summarizes the preparations leading to the recording of data. 17 
refs., 27 figs., 5 tabs. 


9692 (SAND-88-3033) Two-dimensional velocity models 
for paths from Pahute Mesa and Yucca Flat to Yucca Moun- 
tain: Yucca Mountain Project. Waick, M.C.; Phillips, J.S. Sandia 
National Labs., Albuquerque, NM (USA). Nov 1990. 75p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC04-76DP00789. Order Number DE91006745. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Vertical acceleration recordings of 21 underground nuclear explo- 
sions recorded at stations at Yucca Mountain provide the data for 
development of three two-dimensional crystal velocity profiles for 
portions of the Nevada Test Site. Paths from Area 19, Area 20 
(both Pahute Mesa), and Yucca Flat to Yucca Mountain have been 
modeled using asymptotic ray theory travel time and synthetic 
seismogram techniques. Significant travel time differences exist be- 
tween the Yucca Flat and Pahute Mesa source areas; relative 
amplitude patterns at Yucca Mountain also shift with changing 
source azimuth. The three models, UNEPM1, UNEPM2, and UN- 
EYF1, successfully predict the travel time and amplitude data for 
all three paths. 24 refs., 34 figs., 8 tabs. 


9693 (SAND-89-1996) Systems analysis, long-term ra- 
dionuclide transport, and dose assessments, Waste Isolation 
Pilot Plant (WIPP), southeastern New Mexico, September 1989. 
Lappin, A.R. (Sandia National Labs., Albuquerque, NM (USA)); 
Hunter, R.L.; Davies, P.B.; Borns, D.J.; Reeves, M.; Pickens, J.; 
luzzolino, H.J. Sandia National Labs., Albuquerque, NM (USA). 
Dec 1990. 131p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. Order Number DE91007150. Source: 
OSTENTIS;INIS; GPO Dep. 

This study supports the Waste Isolation Pilot Plant (WIPP) Final 
Supplemental Environmental Impact Statement and has two main 
objectives. First, it describes current ideas about the characteristics 
and potential impacts of the disturbed-rock zone (DRZ) known to 
develop with time around excavations at the WIPP horizon. Sec- 
ond, it presents new calculations of radionuclide migration within 
and from the WIPP repository for steady-state undisturbed condi- 
tions and for two cases that consider human intrusion into the 
repository. At the WIPP, the presence of a DRZ has been 
confirmed by geophysical studies, gas-flow tests, and direct obser- 
vations. The DRZ will allow gas or brine from waste-emplacement 
panels to bypass panel seals and flow into adjacent portions of the 
underground workings unless preventive measures are taken. Re- 
vised calculations of the undisturbed performance of the repository 
indicate that no radionuclides will be released into the Culebra 
Dolomite within the regulatory period of 10,000 years. The human- 
intrusion calculations included here assume a connection between 
the WIPP repository, an occurrence of pressurized brine within the 
underlying Castile Formation, and the overlying Culebra Dolomite. 
61 refs., 40 figs., 16 tabs. 


9694 (SAND-—89-2408) Data used in preliminary perfor- 
mance assessment of the Waste Isolation Pilot Plant (1990). 
Rechard, R.P (Sandia National Labs., Albuquerque, NM (USA)); 
Luzzolino, H.; Sandha, J.S. Sandia National Labs., Albuquerque, 
NM (USA). Dec 1990. 350p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC04-76DP00789. Order Num- 
ber DE91006427. Source: OSTI; NTIS; INIS; GPO Dep. 

This report documents the data available as of August 1990 and 
used by the Performance Assessment Division of Sandia National 
Laboratories in its December 1990 preliminary performance as- 
sessment of the Waste Isolation Pilot Plant (WIPP). Parameter 
values are presented in table form for the geologic subsystem, en- 
gineered barriers, borehole flow properties, climate variability, and 
intrusion characteristics. Sources for the data and a brief discus- 
sion of each parameter are provided. 101 refs., 72 figs., 21 tabs. 


9695 (SAND-89-2497) Summary of 1988 WIPP [Waste Iso- 
lation Pilot Piant] Facility horizon gas flow measurements. 
Stormont, J.C. Sandia National Labs., Albuquerque, NM (USA). 
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Nov 1990. 250p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC04-76DP00789. Order Number 
DE91006099. Source: OSTI;NTIS;INIS; GPO Dep. 

Numerous gas flow measurements have been made at the 
Waste Isolation Pilot Plant (WIPP) Facility horizon during 1988. All 
tests have been pressure decay or constant pressure tests from 
single boreholes drilled from the underground excavations. The test 
fluid has been nitrogen. The data have been interpreted as perme- 
abilities and porosities by means of a transient numerical solution 
method. A closed-form steady-state approximation provides a rea- 
sonable order-of-magnitude permeability estimate. The effective 
resolution of the measurement system is less than 10-2° m?. Re- 
sults indicate that beyond 1 to 5 m from an excavation, the gas 
flow is very small and the corresponding permeability is below the 
system resolution. Within the first meter of an excavation, the inter- 
preted permeabilities can be 5 orders of magnitude greater than 
the undisturbed or far-field permeability. The interpreted permeabili- 
ties in the region between the undisturbed region and the first 
meter from an excavation are in the range of 10-'® to 10-2 m?. 
Measurable gas flow occurs to a greater depth into the roof above 
WIPP excavations of different sizes and ages than into the ribs 
and floor. The gas flows into the formation surrounding the small- 
est excavation tested are consistently lower than those at similar 
locations surrounding larger excavations of comparable age. Gas 
flow measured in the interbed layers near the WIPP excavations is 
highly variable. Generally, immediately above and below excava- 
tions, relatively large gas flow is measured in the interbed layers. 
These results are consistent with previous measurements and indi- 
cate a limited disturbed zone surrounding WIPP excavations. 31 
refs., 99 figs., 5 tabs. 


9696 ‘(SAND-89-7068/2) Ground-water flow modeling of 
the Culebra dolomite: Volume 2, Data base. Cauffman, T.L. (IN- 
TERA, Inc., Austin, TX (USA)); LaVenue, A.M.; McCord, J.P. 
Sandia National Labs., Albuquerque, NM (USA); INTERA, Inc., 
Austin, TX (USA). Oct 1990. 332p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC04-76DP00789. 
Order Number DE91007903. Source: OSTI;NTIS;INIS; GPO Dep. 

The objective of this report is to present and discuss the hydro- 
geologic data base for the Culebra dolomite at the WIPP site. The 
data base includes: coordinates of the WIPP-area boreholes; Cule- 
bra elevations; Culebra transmissivities; Culebra _storativities; 
Culebra formation-fluid densities; borehoie fluid-density histories for 
the WIPP-site boreholes; estimates of the uncertainty in the 
borehole-fluid densities and the uncertainty in the related 
equivalent-freshwater heads; transient freshwater heads; estimates 
of an undisturbed freshwater head, and the uncertainty in this value 
for the WIPP-site boreholes; and shaft construction, grouting, and 
inflow histories. This report documents the hydrogeologic data base 
subsequently used in a study which modeled ground-water flow in 
the Culebra dolomite. The modeling study is given in a companion 
report “Ground-Water Flow Modeling of the Culebra Dolomite: Vol- 
ume 1 — Model Calibration’, SAND-89-7068/1, by A.M. LaVenue, 
T.L. Cauffman, and J.L. Pickens. 66 refs., 56 figs., 10 tabs. 


9697 (SAND-90-0549) A review of WIPP [Waste Isolation 
Pilot Plant] repository clays and their relationship to clays of 
adjacent strata. Krumhansl, J.L.; Kimball, K.M.; Stein, C.L. Sandia 
National Labs., Albuquerque, NM (USA). Dec 1990. 65p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. Order Number DE91007151. Source: OSTI; NTIS; 
INIS; GPO Dep. 

The Salado Formation is a thick evaporite sequence located in 
the Permian Delaware Basin of southeastern New Mexico. This 
study focuses on the intense diagenetic alteration that has affected 
the small amounts of clay, feldspar, and quartz washed into the 
basin during salt deposition. These changes are of more than aca- 
demic interest since this formation also houses the WIPP (Waste 
Isolation Pilot Plant). Site characterization concerns warrant compil- 
ing a detailed data base describing the clays in and around the 
facility horizon. An extensive sampling effort was undertaken to ad- 
dress these programmatic issues as well as to provide additional 
insight regarding diagenetic mechanisms in the Salado. Seventy- 
five samples were collected from argillaceous partings in halite at 
the stratigraphic level of the Waste Isolation Pilot Plant (WIPP). 
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These were compared with twenty-eight samples from cores of the 
Vaca Triste member of the Salado, a thin clastic unit at the top of 
the McNutt potash zone, and with a clay-rich sample from the 
lower contact of the Culebra Dolomite (in the overlying Rustler For- 
mation). These settings were compared to assess the influence of 
differences in brine chemistry (i.e., halite and potash facies, normal 
to hypersaline marine conditions) and sediment composition (clays, 
sandy silt, dolomitized limestone) on diagenetic processes. 44 
refs., 11 figs., 5 tabs. 


9698 (SAND-90-2082) Test Plan Addendum No. 1: Waste 
Isolation Pilot Plant bin-scale CH TRU waste tests. Molecke, 
M.A.; Lappin, A.R. Sandia National Labs., Albuquerque, NM (USA). 
Dec 1990. 94p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC04-76DP00789. Order Number 
DE91007906. Source: OSTI;NTIS;INIS; GPO Dep. 

This document is the first major revision to the Test Plan: WIPP 
Bin-Scale CH TRU Waste Tests. Factors that make this revision 
necessary are described and justified in Section 1, and elaborated 
upon in Section 4. This addendum contains recommended esti- 
mates of, and details for: (1) The total separation of waste 
leaching/solubility tests from bin-scale gas tests, including prelimi- 
nary details and quantities of leaching tests required for testing of 
Levels 1, 2, and 3 WIPP CH TRU wastes; (2) An initial description 
and quantification of bin-scale gas test Phase 0, added to provide 
a crucial tie to pretest waste characterization representatives and 
overall test statistical validation; (3) A revision to the number of test 
bins required for Phases 1 and 2 of the bin gas test program, and 
specification of the numbers of additional bin tests required for 
incorporating gas testing of Level 2 wastes into test Phase 3. Con- 
tingencies are stated for the total number of test bins required, 
both positive and negative, including the supporting assumptions, 
logic, and decision points. (4) Several other general test detail up- 
dates occurring since the Test Plan was approved and published in 
January, 1990. Possible impacts of recommended revisions in- 
cluded in this Addendum on WIPP site operations are called out 
and described. 56 refs., 12 tabs. 


9699 (SAND-90-2088C) Performance assessment cal- 
culational exercises: PACE [Performance Assessment 
Caliculational Exercises]-90: Overview and summary. Barnard, 
R.W.; Dockery, H.A. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 9p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC04-76DP00789. (CONF-910435-5: 
American Nuclear Society (ANS) international high level radioactive 
waste management conference, Las Vegas, NV (USA), 28 Apr - 3 
may 1991). Order Number DE90017590. Source: OSTI;NTIS;INIS; 
GPO Dep. 

The Performance Assessment Calculational Exercises (PACE) 
are an ongoing effort coordinated by Yucca Mountain Project Of- 
fice. The objectives of fiscal year 1990 work, termed PACE-90, as 
outlined in the Department of Energy Performance Assessment 
(PA) Implementation Plan were to develop PA capabilities among 
Yucca Mountain Project (YMP) participants by calculating perfor- 
mance of a Yucca Mountain (YM) repository under “expected” and 
also “disturbed” conditions, to identify critical elements and pro- 
cesses necessary to assess the performance of YM, and to 
perform sensitivity studies on key parameters. It was expected that 
the PACE problems would aid in development of conceptual mod- 
els and eventual evaluation of site data. The PACE-90 participants 
calculated transport of a selected set of radionuclides through a 
portion of Yucca Mountain for a period of 100,000 years. Results 
include analyses of fluid-flow profiles, development of a source 
term for radionuclide release, and simulations of contaminant trans- 
port in the fluid-flow field. Later work included development of a 
problem definition for perturbations to the originally modeled condi- 
tions and for some parametric sensitivity studies. 3 refs. 


9700 (SAND-90-2101C) Scenario evolution: Interaction 
between event tree construction and numerical analyses. Barr, 
G.E. (Sandia National Labs., Albuquerque, NM (USA)); Barnard, 
R.W.; Dockery, H.A.; Dunn, E.; Macintyre, A.T. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 11p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC04- 
76DP00789. (CONF-910435-25: American Nuclear Society (ANS) 
international high level radioactive waste management conference, 
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Las Vegas, NV (USA), 28 Apr - 3 may 1991). Order Number 
DE91005446. Source: OSTI;NTIS;INIS; GPO Dep. 

Construction of well-posed scenarios for the range of conditions 
possible at any proposed repository site is a critical first step to as- 
sessing total system performance. Event tree construction is the 
method that is being used to develop potential failure scenarios for 
the proposed nuclear waste repository at Yucca Mountain. An 
event tree begins with an initial event or condition. Subsequent 
events are listed in a sequence, leading eventually to release of ra- 
dionuclides to the accessible environment. Ensuring the validity of 
the scenarios requires iteration between problems constructed us- 
ing scenarios contained in the event tree sequence, experimental 
results, and numerical analyses. Details not adequately captured 
within the tree initially may become more apparent as a result of 
analyses. To illustrate this process, the authors discuss the 
iterations used to develop numerical analyses for PACE-90 (Perfor- 
mance Assessment Calculational Exercises) using basaltic igneous 
activity and human-intrusion event trees. 


9701 (SAND-90-2105C) Compilation/validation of thermo- 
dynamic data for plutonium for nuclear waste disposal. Siegel, 
M.D. (Sandia National Labs., Albuquerque, NM (USA)); Phillips, 
S.L.; Nitsche, H. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 9p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract AC04-76DP00789 ;AC03-76SF00098. 
(CONF-910435-7: American Nuclear Society (ANS) international 
high level radioactive waste management conference, Las Vegas, 
NV (USA), 28 Apr - 3 may 1991). Order Number DE91000039. 
Source: OSTI;NTIS;INIS; GPO Dep. 

Calculations of the speciation and solubility of plutonium over a 
range of chemical conditions are needed for performance assess- 
ment calculations and for designing experiments intended to 
investigate the sorption of plutonium onto geologic and synthetic 
materials. A crucial component in these calculations is a consistent 
and validated thermodynamic data base. This paper describes 
progress in the critical compilation, verification and partial validation 
of a database of thermodynamic property values of plutonium and 
the constituents of groundwaters at proposed high-level and 
transuranic nuclear waste repositories. 11 refs., 2 figs., 1 tab. 


9702 (SAND-90-2137C) Performance assessment in early 
phases of the repository design process. Biejwas, T.E. Sandia 
National Labs., Albuquerque, NM (USA). [1990]. 9p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910435-6: American Nuclear Society (ANS) international 
high level radioactive waste management conference, Las Vegas, 
NV (USA), 28 Apr - 3 may 1991). Order Number DE90017591. 
Source: OSTI;NTIS; GPO Dep. 

The design of a potential repository for high-level radioactive 
waste at Yucca Mountain, Nevada, is unusual in many aspects, in- 
cluding the use of complex performance criteria as measures of 
acceptability of design. The evaluations of containment, isolation, 
and releases of radioactivity for the license application will be ex- 
tremely complex, will require extensive data from the site, and may 
require analytical methods well beyond the present state of the art. 
To meet the requirement that both anticipated and unanticipated 
processes and events be considered in design, probabilities of the 
likelihood of numerous scenarios must be estimated. This docu- 
ment discusses performance assessment in the design process, 
the limitations of the performance assessment and examples of re- 
cent design-support analyses. 1 ref., 1 fig. 


9703 (SAND-90-2146C) Characterization uncertainty and 
its effects on models and performance. Rautman, C.A.; Tread- 
way, A.H. Sandia National Labs., Albuquerque, NM (USA). [1991]. 
14p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract AC04-76DP00789. (CONF-910435-31: American 
Nuclear Society (ANS) international high level radioactive waste 
management conference, Las Vegas, NV (USA), 28 Apr - 3 may 
1991). Order Number DE91005965. Source: OSTI;NTIS;INIS; GPO 
Dep. 

Geostatistical simulation is being used to develop multiple geo- 
logic models of rock properties at the proposed Yucca Mountain 
repository site. Because each replicate model contains the same 
known information, and is thus essentially indistinguishable statisti- 
cally from others, the differences between models may be thought 





of as representing the uncertainty in the site description. The vari- 
ability among performance measures, such as ground water travel 
time, calculated using these replicate models therefore quantifies 
the uncertainty in performance that arises from uncertainty in site 
characterization. 


9704 (SAND-90-2150C) Estimation of geochemical behav- 
jor of concretes placed at Yucca Mountain. Hinkebein, T.E. 
(Sandia National Labs., Albuquerque, NM (USA)); Gardiner, M.A. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 6p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC04-76DP00789. (CONF-910435-4: American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 
Order Number DE90016868. Source: OSTI;NTIS;INIS; GPO Dep. 

The prediction of the chemical alteration of cementitious sealing 
materials and other cementitious components such as liners in the 
tuffaceous environment of Yucca Mountain is an essential element 
in understanding the longevity of these materials. This study uses 
a chemical equilibrium model to obtain information about the chem- 
ical reaction of ground water with concretes. Because concretes, 
cements, and grouts are metastable assemblages, it is expected 
that these materials will dissolve, cause secondary precipitations 
and react with the environment. These reactions will alter the 
porosity and hydraulic conductivity of the concretes. While the im- 
portance of these chemical and conductivity changes has not been 
completely assessed, this study provides insight into the impor- 
tance of this chemical alteration. 8 refs. 


9705 (SAND-90-2162C) Effect of material heterogeneities 


on flow through porous media. Eaton, R.R.; Dykhuizen, R.C. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 17p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC04-76DP00789. (CONF-910435-—24: American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 


Order Number DE91005951. Source: OSTI;NTIS; GPO Dep. 
Yucca Mountain, located in southwestern Nevada, is the site for 
a proposed high-level nuclear waste repository. The hydrologic 
units at Yucca Mountain appear to have quite different material 
characteristics. Additionally, measurements show that the material 
properties within each hydrologic unit vary significantly. Rock core 
samples taken from this site indicate that the volcanic tuff is highly 
fractured and nonhomogeneous. Modeling studies were conducted 
to determine the effects of material heterogeneities on the flow of 
water through rock. Multiple numerical calculations were made us- 
ing random variations in: spatial distributions of material properties. 
The results of these material variations on flow resistance, me- 
chanical dispersion, and channeling were determined. Computed 
results were compared with a linear analytical model. Good agree- 
ment was obtained in the majority of the flow cases investigated. 


9706 (SAND-90-2193C) Review of models in available 
nonisothermal 2-phase flow codes. Fewell, M.E.; Langkopf, B.S. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 9p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC04-76DP00789. (CONF-910435-3: American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 
Order Number DE90016867. Source: OSTI;NTIS;INIS; GPO Dep. 
The near field surrounding buried waste in the proposed high 
level nuclear waste repository in Yucca Mountain, Nye County, 
Nevada, is a region where strongly heat driven processes can ex- 
ist. These strongly heat driven processes further complicate an 
already very difficult problem, i.e,. predicting groundwater flow and 
chemical transport through unsaturated fractured, heterogeneous 
porous media. The coupling between fluid flow and heat emanation 
is central to understanding these strongly heat driven processes. 
Although it is important that all of couplings be investigated, the 
intent of this paper is to discuss the mathematical models and as- 
sociated computer codes that can be used in investigating the 
coupled heat emanation and fluid flow in unsaturated porous me- 
dia. The information in this paper should be useful to those 
studying these phenomena, validating these models, or investigat- 
ing the coupling of fluid flow and heat emanation with the other 
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phenomena. The codes implementing these models are commonly 
referred to as nonisothermal two-phase flow codes. 5 refs., 4 tabs. 


9707 (SAND-90-2196C) Mechanical anisotropy of the 
Yucca Mountain tuffs. Price, R.H. (Sandia National Labs., Albu- 
querque, NM (USA)); Boyd, P.J.; Martin, R.J. Ill; Haupt, R.W.; Noel, 
J.S. Sandia National Labs., Albuquerque, NM (USA). [1990]. 10p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC04-76DP00789. (CONF-910435-1: American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 
Order Number DE90017039. Source: OSTI;NTIS;INIS; GPO Dep. 

Yucca Mountain, Nevada, has been selected as a potential 
repository of nuclear wastes. The Yucca Mountain Project of the 
Civilian Radioactive Waste Management Program has been as- 
signed the task of determining the suitability of the Yucca Mountain 
site. Among the concerns being investigated, the characterization 
of the mechanical properties of the host rock has direct relevance 
to repository design activities, as well as to pre- and post-closure 
performance assessment. The objective of the general rock me- 
chanics program is to predict the response of the rock mass 
around a repository throughout construction, operation, and clo- 
sure. The program is concerned with rock mechanics aspects of 
very-near-field, near-field, and far-field effects on the geologic con- 
tainment and isolation of low- and high-level nuclear waste. The 
mechanical property data collected by this program are input into 
repository models designed to predict the general rock mass be- 
havior. The studies discussed here represent the development of 
the appropriate approach to investigating the problem of anisotropy 
and the early stages of quantifying the magnitude of the elastic 
and strength anisotropy in intact rock portion of the Yucca Moun- 
tain tuffs and, more specifically, of the repository horizon, which is 
within the Topopah Spring Member of the Paintbrush Tuff. 2 refs., 
3 figs. 


9708 (SAND-—90-2221C) A formalism to generate probabil- 
ity distributions for pertormance-assessment modeling. Kaplan, 
P.G. Sandia National Labs., Albuquerque, NM (USA). [1990]. 4p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC04-76DP00789. (CONF-910435—28: American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 
Order Number DE91005968. Source: OSTI;NTIS;INIS; GPO Dep. 

A formalism is presented for generating probability distributions 
of parameters used in performance-assessment modeling. The for- 
malism is used when data are either sparse or nonexistent. The 
appropriate distribution is a function of the known or estimated 
constraints and is chosen to maximize a quantity known as 
Shannon's informational entropy. The formalism is applied to a pa- 
rameter used in performance-assessment modeling. The functional 
form of the model that defines the parameter, data from the actual 
field site, and natural analog data are analyzed to estimate the 
constraints. A beta probability distribution of the example parame- 
ter is generated after finding four constraints. As an example of 
how the formalism is applied to the site characterization studies of 
Yucca Mountain, the distribution is generated for an input parame- 
ter in a performance-assessment model currently used to estimate 
compliance with disposal of high-level radioactive waste in geologic 
repositories, 10 CFR 60.113(a)(2), commonly known as the ground 
water travel time criterion. 8 refs., 2 figs. 


9709 (SAND-90-2254C) Boundary integral methods for 
unsaturated flow. Martinez, M.J.; McTigue, D.F. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 17p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910435-32: American Nuclear Society (ANS) international 
high level radioactive waste management conference, Las Vegas, 
NV (USA), 28 Apr - 3 may 1991). Order Number DE91005964. 
Source: OSTI;NTIS;INIS; GPO Dep. 

Many large simulations may be required to assess the perfor- 
mance of Yucca Mountain as a possible site for the nations first 
high level nuclear waste repository. A boundary integral equation 
method (BIEM) is described for numerical analysis of quasilinear 
steady unsaturated flow in homogeneous material. The applicability 
of the exponential model for the dependence of hydraulic conduc- 
tivity on pressure head is discussed briefly. This constitutive 
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assumption is at the heart of the quasilinear transformation. Materi- 
als which display a wide distribution in pore-size are described 
reasonably well by the exponential. For materials with a narrow 
range in pore-size, the exponential is suitable over more limited 
ranges in pressure head. The numerical implementation of the 
BIEM is used to investigate the infiltration from a strip source to a 
water table. The net infiltration of moisture into a finite-depth layer 
is well-described by results for a semi-infinite layer if aD > 4, 
where a is the sorptive number and D is the depth to the water ta- 
ble. the distribution of moisture exhibits a similar dependence on 
aD. 11 refs., 4 figs., 


9710 (SAND-90-2261C) Research program to develop 
and validate conceptual models for flow and transport through 
unsaturated, fractured rock. Glass, R.J.; Tidwell, V.C. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 18p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC04-76DP00789. (CONF-910435-26: American Nuclear Society 
(ANS) international high level radioactive waste management con- 
ference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). Order 
Number DE91005971. Source: OSTI;NTIS;INIS; GPO Dep. 

As part of the Yucca Mountain Project, our research program to 
develop and validate conceptual models for flow and transport 
through unsaturated fractured rock integrates fundamental physical 
experimentation with conceptual model formulation and mathemati- 
cal modeling. Our research is directed toward developing and 
validating macroscopic, continuum-based models and supporting 
effective property models because of their widespread utility within 
the context of this project. Success relative to the development and 
validation of effective property models is predicated on a firm un- 
derstanding of the basic physics governing flow through fractured 
media, specifically in the areas of unsaturated flow and transport in 
a single fracture and fracture-matrix interaction. 43 refs. 


9711 (SAND-90-2310C) Mechanical excavator perfor- 
mance in Yucca Mountain tuffs. Ozdemir, L. (Colorado School of 
Mines, Golden, CO (USA)); Hansen, F.D. Sandia National Labs.., 
Albuquerque, NM (USA). [1991]. 11p. Sponsored by U.S. DOE Ra- 
dioactive Waste Management. DOE Contract AC04-76DP00789. 
(CONF-910435-34: American Nuclear Society (ANS) international 
high level radioactive waste management conference, Las Vegas, 
NV (USA), 28 Apr - 3 may 1991). Order Number DE91006215. 
Source: OSTI;NTIS;INIS; GPO Dep. 

A research effort of four phases is in progress at the Colorado 
School of Mines. The overall program will evaluate the cutability of 
welded tuff and other lithologies likely to be excavated at Yucca 
Mountain in the site characterization process. Several mechanical 
systems are considered with emphasis given to the tunnel boring 
machine. The research comprises laboratory testing, linear drag bit 
and disc cutter tests and potentially large-scale laboratory demon- 
strations to support potential use of a tunnel boring machine in 
welded tuff. Preliminary estimates of mechanical excavator perfor- 
mance in Yucca Mountain tuff are presented here. As phases of 
the research project are completed, well quantified estimates will 
be made of performance of mechanical excavators in the Yucca 
Mountain tuffs. 3 refs., 2 tabs. 


9712 (SAND-90-2322C) The disposal of orphan wastes 
using the greater confinement disposal concept. Bonano, E.J. 
(Sandia National Labs., Albuquerque, NM (USA)); Chu, M.S.Y.; 
Price, L.L.; Conrad, S.H.; Dickman, P.T. Sandia National Labs., Al- 
buquerque, NM (USA). [1991]. 14p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
910270—5: Waste management '91, Tucson, AZ (USA), 24-28 Feb 
1991). Order Number DE91007516. Source: OSTI;NTIS;INIS; GPO 
Dep. 

In the United States, radioactive wastes are conventionally clas- 
sified as high-level wastes, transuranic wastes, or low-level wastes. 
Each of these types of wastes, by law, has a “home” for their final 
disposal; i.e., high-level wastes are destined for disposal at the 
proposed repository at Yucca Mountain, transuranic waste for the 
proposed Waste Isolation Pilot Plant, and low-level waste for 
shallow-land disposal sites. However, there are some radioactive 
wastes within the United States Department of Energy (DOE) com- 
plex that do not meet the criteria established for disposal of either 
high-level waste, transuranic waste, or low-level waste. The former 
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are called “special-case” or “orphan” wastes. This paper describes 
an ongoing project sponsored by the DOE's Nevada Operations 
Office for the disposal of orphan wastes at the Radioactive Waste 
Management Site at Area 5 of the Nevada Test Site using the 
greater confinement disposal (GCD) concept. The objectives of the 
GCD project are to evaluate the safety of the site for disposal of 
orphan wastes by assessing compliance with pertinent regulations 
through performance assessment, and to examine the feasibility of 
this disposal concept as a cost-effective, safe alternative for man- 
agement of orphan wastes within the DOE complex. Decisions on 
the use of GCD or other alternate disposal concepts for orphan 
wastes be expected to be addressed in a Programmatic Environ- 
mental Impact Statement being prepared by DOE. The ultimate 
decision to use GCD will require a Record of Decision through the 
National Environmental Policy Act (NEPA) process. 20 refs., 3 figs., 
2 tabs. 


9713 (SAND-90-2334C) Interpretation of in-situ pressure 
and flow measurements of the Salado Formation at the Waste 
isolation Pilot Plant. Howarth, S.M.; Peterson, E.W.; Lagus, P.L.; 
Lie, K.; Finley, S.J.; Nowak, E.J. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. 32p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (SPE-21840;CONF- 
9104121-2: 1991 Society of Petroleum Engineers (SPE) joint 
Rocky Mountain regional meeting and low permeability reservoir 
symposium, Denver, CO (USA), 15-17 Apr 1991). Order Number 
DE91005309. Source: OSTI;NTIS; GPO Dep. 

This paper describes preliminary interpretation of in-situ pressure 
and flow measurements of the Salado Formation at the Waste 
Isolation Pilot Plant (WIPP). The WIPP facility is located 660 m un- 
derground in the Salado, a bedded salt deposit. Shut-in pressure 
tests were conducted prior to, and subsequent to, the mining of a 
circular drift in order to evaluate excavation effects on pore 
pressure, permeability, and host rock heterogeneity. Borehole de- 
formation was measured during these tests and used to correct for 
changes in the test region volume due to salt creep effects. Prelim- 
inary pre-excavation results indicate that the flow properties of this 
layered host rock are heterogeneous. Resulting pore pressures 
range from 1 to 14 MPa and permeabilities range from below mea- 
surable to about 1 nanodarcy. Normalized borehole diameter 
change rates were between —4 and 63 microstrains/day. Shut-in 
pressures and borehole diameters in all test boreholes were af- 
fected by the excavation of Room Q coincident with the advances 
of the boring machine. Preliminary results from post-excavation test 
results show decreased pore pressures compared to pre- 
excavation values. 


9714 (SAND-90-2347) Preliminary comparison with 40 
CFR Part 191, Subpart B for the Waste Isolation Pilot Plant, 
December 1990. Bertram-Howery, S.G. (Sandia National Labs., Al- 
buquerque, NM (USA)); Marietta, M.G.; Rechard, R.P.; Anderson, 
D.R.; Swift, P.N.; Baker, B.L.; Bean, J.E. Jr.; McCurley, R.D.; 
Rudeen, D.K.; Beyeler, W.; Brinster, K.F.; Guzowski, R.V.; 
Schreiber, J.D. Sandia National Labs., Albuquerque, NM (USA). 
Dec 1990. 480p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC04-76DP00789. Order Number 
DE91006426. Source: OSTI; NTIS; INIS; GPO Dep. 

The Waste Isolation Pilot Plant (WIPP) is planned as the first 
mined geologic repository for transuranic (TRU) wastes generated 
by defense programs of the United States Department of Energy 
(DOE). Before disposing of waste at the WIPP, the DOE must 
evaluate compliance with the United states Environmental Protec- 
tion Agency’s (EPA) Standard, Environmental Radiation Protection 
Standards for Management and Disposal of Spent Nuclear Fuel, 
High-Level and Transuranic Radioactive Wastes (40 CFR Part 191, 
US EPA, 1985). Sandia National Laboratories (SNL) is evaluating 
long-term performance against criteria in Subpart B of the Stan- 
dard. “Performance assessment” as used in this report includes 
analyses for the Containment Requirements (§ 191.13(a)) and the 
Individual Protection Requirements (§ 191.15). Because proving 
predictions about future human actions or natural events is not 
possible, the EPA expects compliance to be determined on the ba- 
sis of specified quantitative analyses and informed, qualitative 
judgment. The goal of the WIPP performance-assessment team at 
SNL is to provide as detailed and thorough a basis as practical for 





the quantitative aspects of that decision. This report summarizes 
SNL's late-1990 understanding of the WIPP Project's ability to 
evaluate compliance with Subpart B. 245 refs., 88 figs., 23 tabs. 


9715 (SAND-90-2350C) Preliminary performance assess- 
ment of a Nevada test site waste. Price, L.L. (Sandia National 
Labs., Albuquerque, NM (USA)); Olague, N.E.; Zimmerman, D.A. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 18p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-910435-19: American Nuclear Society (ANS) 
international high level radioactive waste management conference, 
Las Vegas, NV (USA), 28 Apr - 3 may 1991). Order Number 
DE91005866. Source: OSTI;NTIS; GPO Dep. 

The performance of the Nevada Test Site Greater Confinement 
Disposal (GCD) site was assessed against the Environmental Pro- 
tection Agency's (EPA) requirements for disposal of high-level 
waste, spent fuel and transuranic waste, 40 CFR Part 191. No new 
data were collected for this assessment. This preliminary assess- 
ment indicates that the GCD concept is a viable method of 
disposing of transuranic wastes. The results are being used to di- 
rect future site characterization activities. 6 refs., 3 figs., 2 tabs. 


9716 (SAND-90-2409C) An experimental program for test- 
ing the validity of flow and transport models in unsaturated 
tuff: The Yucca Mountain Project. Shephard, L.E.; Glass, R.J.; 
Siegel, M.D.; Tidwell, V.C. Sandia National Labs., Albuquerque, 
NM (USA). [1990]. 10p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC04-76DP00789. (CONF- 
910435—13: American Nuclear Society (ANS) international high 
level radioactive waste management conference, Las Vegas, NV 
(USA), 28 Apr - 3 may 1991). Order Number DE91000768. 


Source: OSTI;NTIS;INIS; GPO Dep. 

Groundwater flow and contaminant transport through the unsatu- 
rated zone are receiving increased attention as options for waste 
disposal in saturated media continue to be considered as a poten- 
tial means for resolving the nation’s waste management concerns. 
An experimental program is being developed to test the validity of 


conceptual flow and transport models that are being formulated to 
predict the long-term performance at Yucca Mountain. This pro- 
gram is in the developmental stage and will continue to evolve as 
information is acquired and knowledge is improved with reference 
to flow and transport in unsaturated fractured media. The general 
approach for directing the validation effort entails identifying those 
processes which may cause the site to fail relative to imposed reg- 
ulatory requirements, evaluating the key assumptions underlying 
the conceptual models used or developed to describe these pro- 
cesses, and developing new conceptual models as needed. 
Emphasis is currently being placed in four general areas: flow and 
transport in unsaturated fractures; fracture-matrix interactions; 
infiltration flow instability; and evaluation of scale effects in hetero- 
geneous fractured media. Preliminary results and plans or each of 
these areas for both the laboratory and field investigation compo- 
nents will be presented in the manuscript. 1 ref. 


9717 (SAND-90-2424C) Status of WIPP [Waste Isolation 
Pilot Plant] compliance with EPA 40 CFR 191, December 1990. 
Marietta, M.G.; Bertram-Howery, S.G.; Rechard, R.P.; Anderson, 
D.R. Sandia National Labs., Albuquerque, NM (USA). [1990]. 10p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-910435-9: American Nuclear Society (ANS) 
international high level radioactive waste management conference, 
Las Vegas, NV (USA), 28 Apr - 3 may 1991). Order Number 
DE91000030. Source: OSTI;NTIS;INIS; GPO Dep. 

The United States Department of Energy (DOE) is developing 
the Waste Isolation Pilot Plant (WIPP), located in southeastern 
New Mexico, for disposal of transuranic wastes generated by de- 
fense programs. The DOE must first demonstrate compliance with 
the Environmental Protection Agency’s (EPA) Environmental Stan- 
dards for the Management and Disposal of Spent Nuclear Fuel, 
High-Level and Transuranic Radioactive Wastes hereafter called 
the Standard. The Containment Requirements in Subpart B of the 
Standard set limits on the probability that cumulative radionuclide 
releases to the accessible environment during the 10,000 years fol- 
lowing decommissioning of the repository will exceed certain limits. 
To comply with these requirements, performance assessments 
must construct a modeling system that can adequately simulate all 
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realistic future states of the repository that might result in radionu- 
clide releases. Because the regulatory limits are probabilistic, 
performance assessments must accurately reflect variability and 
uncertainty within all factors that contribute to the simulation, in- 
cluding variability and uncertainty within all factors that contribute 
to the simulation, including variability in material properties, proba- 
bilities of future human actions, and uncertainties inherent in the 
conceptual and numerical models that simulate reality. This paper 
describes conceptual and numerical improvements in the perfor- 
mance assessment methodology made during 1990, and 
summarizes the present status of WIPP performance assessment. 
All results to date are preliminary, and cannot be used to deter- 
mine compliance or non-compliance. The DOE anticipates 
determining compliance after evaluating a final performance as- 
sessment in 1994. 11 refs., 3 figs. 


9718 (SAND-90-2471C) Preliminary assessment of the 
impact of conceptual model uncertainty on site performance. 
Gallegos, D.P. (Sandia National Labs., Albuquerque, NM (USA)); 
Pohl, P.I.; Olague, N.E.; Knowlton, R.G.; Updegraff, C.D. Sandia 
National Labs., Albuquerque, NM (USA). [1990]. 9p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910435—10: American Nuclear Society (ANS) international 
high level radioactive waste management conference, Las Vegas, 
NV (USA), 28 Apr - 3 may 1991). Order Number DE91000023. 
Source: OSTI;NTIS; GPO Dep. 

The US Department of Energy is responsible for the design, con- 
struction, operation, and decommission of a site for the deep 
geologic disposal of high-level radioactive waste (HLW). This 
involves site characterization and the use of performance assess- 
ment to demonstrate compliance with regulations for HLW disposal 
from the US Environmental Protection Agency (EPA) and the US 
Nuclear Regulatory Commission. The EPA standard states that a 
performance assessment should consider the associated uncertain- 
ties involved in estimating cumulative release of radionuclides to 
the accessible environment. To date, the majority of the efforts in 
uncertainty analysis have been directed toward data and parameter 
uncertainty, whereas little effort has been made to treat model un- 
certainty. Model uncertainty includes conceptual.model uncertainty, 
mathematical model uncertainty, and any uncertainties derived 
from implementing the mathematical model in a computer code. 
Currently there is no systematic approach that is designed to ad- 
dress the uncertainty in conceptual models. The purpose of this 
investigation is to take a first step at addressing conceptual model 
uncertainty. This will be accomplished by assessing the relative im- 
pact of alternative conceptual models on the integrated release of 
radionuclides to the accessible environment for an HLW repository 
site located in unsaturated, fractured tuff. 4 refs., 2 figs. 


9719 (SAND-90-2488C) Predicted thermal and stress en- 
vironments in the vicinity of repository openings. Bauer, S.J. 
(Sandia National Labs., Albuquerque, NM (USA)); Hardy, M.P.; Lin, 
M. Sandia National Labs., Albuquerque, NM (USA). [1991]. 12p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC04-76DP00789. (CONF-910435-35: American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 
Order Number DE91006265. Source: OSTI;NTIS;INIS; GPO Dep. 

An understanding of the thermal and stress environment in the 
vicinity of repository openings is important for preclosure perfor- 
mance considerations and worker health and safety considerations 
for the proposed high-level radioactive waste repository at Yucca 
Mountain. This paper presents the results of two and three dimen- 
sional numerical analyses which have determined the thermal and 
stress environments for typical repository openings. In general, it is 
predicted that openings close to heat sources attain high tempera- 
tures and experience a significant stress increase. Openings away 
from heat sources experience more uniform temperature changes 
and experience a stress change which results in part from a far- 
field thermal loading. 6 refs., 6 figs., 3 tabs. 


9720 (SAND-90-2507C) Weapons test seismic investiga- 
tions at Yucca Mountain. Phillips, J.S.; Shephard, L.E.; Walck, 
M.C. Sandia National Labs., Albuquerque, NM (USA). [1991]. 15p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC04-76DP00789. (CONF-910435-27: American Nuclear 
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Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 
Order Number DE91005969. Source: OSTI;NTIS;INIS; GPO Dep. 

Yucca Mountain, located on and adjacent to the Nevada Test 
Site, is being characterized as part of an ongoing effort to identify 
a potential high-level nuclear waste repository. This site will be 
subjected to seismic ground motions induced by underground nu- 
clear explosions. A knowledge of expected ground motion levels 
from these tests will enable the designers to provide for the neces- 
sary structural support in the designs of the various components of 
the repository. The primary objective of the Weapons Test Seismic 
Investigation project is to develop a method to predict the ground 
motions expected at the repository site as a result of future 
weapons tests. This paper summarizes the data base presently as- 
sembled for the Yucca Mountain Project, characteristics of 
expected ground motions, and characterization of the two- 
dimensional seismic properties along paths between Yucca 
Mountain and the testing areas of the Nevada Test Site. 


9721 (SAND-90-2510) Constructing probability distribu- 
tions of uncertain variables in models of the performance of 
the Waste Isolation Pilot Plant: The 1990 performance simula- 
tions. Tierney, M.S. Sandia National Labs., Albuquerque, NM 
(USA). Dec 1990. 33p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00789. Order Number 
DE91606755. Source: OSTI; NTIS; GPO Dep. 

A five-step procedure was used in the 1990 performance simula- 
tions to construct probability distributions of the uncertain variables 
appearing in the mathematical models used to simulate the Waste 
Isolation Pilot Plant’s (WIPP’s) performance. This procedure pro- 
vides a consistent approach to the construction of probability 
distributions in cases where empirical data concerning a variable 
are sparse or absent and minimizes the amount of spurious infor- 
mation that is often introduced into a distribution by assumptions of 
nonspecialist. The procedure gives first priority to the professional 
judgment of subject-matter experts and emphasizes the use of site- 
specific empirical data for the construction of the probability 
distributions when such data are available. In the absence of suffi- 
cient empirical data, the procedure employs the Maximum Entropy 
Formalism and the subject-matter experts’ subjective estimates of 
the parameters of the distribution to construct a distribution that 
can be used in a performance simulation. 23 refs., 4 figs., 1 tab. 


9722 (SAND-90-2606C) Waste management R&D Quality 
Assurance: An alternative approach. Brosseau, D.A. (ERCE, 
Inc., Albuquerque, NM (USA)); Harlan, C.P.; Cochrell, R.C. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 9p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910270—-6: Waste management ’91, Tucson, AZ (USA), 
24-28 Feb 1991). Order Number DE91007515. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This paper summarizes the development and initial implementa- 
tion of a Quality Assurance (QA) Program for technical activities 
associated with assessing compliance of an existing DOE nuclear 
waste site with applicable environmental regulations. The require- 
ments for establishing the QA program are defined, along with the 
approach and emphasis used to develop the program. The struc- 
ture of the program and the various levels of QA plans and 
procedures are briefly discussed. Initial implementation efforts are 
summarized. The QA program was developed by and for the 
project participants and was structured according to the major tech- 
nical requirements of the project. The QA plans and procedures 
are written for the convenience and use of the technical staff and 
not merely to satisfy auditor expectations. Every effort was made to 
avoid an 18-point approach typical of many QA programs patterned 
after the dictates of the industry recognized “national consensus 
standards.” Flexibility is emphasized due to the nature of the re- 
search and development activities associated with the technical 
program. Recommendations are provided for using this alternative 
approach to QA program development for similar technical efforts 
elsewhere. 10 refs., 1 fig., 5 tabs. 


9723 (SAND-—90-2702) Structural analyses and design of 
a concrete liner that limits the disturbed rock zone around un- 
derground openings in salt. Ehgartner, B. Sandia National Labs., 
Albuquerque, NM (USA). Jan 1991. 66p. Sponsored by U.S. DOE 
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Radioactive Waste Management. DOE Contract AC04-76DP00789. 
Order Number DE91007910. Source: OSTI;NTIS;INIS; GPO Dep. 
The mining of rooms at the Waste Isolation Pilot Plant (WIPP) 
creates a disturbed rock zone in the surrounding salt rock forma- 
tion. The permeability of this near-field rock is higher than that of 
the intact rock because of fracturing, crystal misalignment, and 
possibly bed separation, all of which can occur upon excavation 
and tend to increase with time. This could result in a flow path for 
water and gases that may accumulate after closure of the reposi- 
tory and is a sealing consideration. This report discusses a new 
concept for a drift seal component intended to limit the formation 
and permeability of the disturbed rock zone; analyses of the me- 
chanical behavior of the component are described. As envisioned, 
the component is a concrete liner that would be installed as soon 
as practical after the mining of a room, yet allow access for 
operational purposes. The early emplacement would slow rock de- 
formations and exert a backpressure on the creeping salt. The 
result is a smaller and less permeable disturbed rock zone to seal 
when access to the room is no longer required. This report exam- 
ines different liner shapes, thicknesses, emplacement times, and 
concrete properties. Several finite-element based studies are 
presented that evaluate the mechanical stability of the liners, back- 
pressure exerted by the concrete on the salt host rock, and 
deformation histories of the rock. 14 refs., 26 figs., 2 tabs. 


9724 (SAND-90-7011) Core analyses for selected sam- 
ples from the Culebra Dolomite at the Waste Isolation Pilot 
Plant site. Kelley, V.A. (INTERA, Inc., Austin, TX (USA)); Sauinier, 
G.J. Jr. Sandia National Labs., Albuquerque, NM (USA); INTERA, 
Inc., Austin, TX (USA). Nov 1990. 307p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract ACO04-76DP00789. Order Num- 
ber DE91006752. Source: OSTI; NTIS; GPO Dep. 

Two groups of core samples from the Culebra Dolomite Member 
of the Rustler Formation at and near the Waste Isolation Pilot Plant 
were analyzed to provide estimates of hydrologic parameters for 
use in flow-and-transport modeling. Whole-core and core-plug sam- 
ples were analyzed by helium porosimetry, resaturation and 
porosimetry, mercury-intrusion porosimetry, electrical-resistivity 
techniques, and gas-permeability methods. 33 refs., 25 figs., 10 
tabs. 


9725 (SAND-90-7059C) Effect of a low-permeability layer 
on calculated gas flow at Yucca Mountain. Lu, Ning (Disposal 
Safety, Inc., Washington, DC (USA)); Amter, S.; Ross, B. Sandia 
National Labs., Albuquerque, NM (USA). [1990]. 27p. Sponsored 
by U.S. DOE Radioactive Waste Management. DOE Contract 
AC04-76DP00789. (CONF-910435-30: American Nuclear Society 
(ANS) international high level radioactive waste management con- 
ference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). Order 
Number DE91005966. Source: OSTI;NTIS;INIS; GPO Dep. 

Yucca Mountain is being studied to determine its suitability as a 
location for a high-level nuclear waste repository. Amter and Ross 
developed a model called TGIF (Topographic Induced Flow) to sim- 
ulate gas flow under Yucca Mountain. The TGIF model differs 
significantly from previous gas flow models. It uses a governing 
equation that is based on the concept of freshwater head, thus 
avoiding the numerical problems associated with the near- 
cancellation of the forces due to gravity and the pressure gradient. 
Unlike most other models, dipping, layered media can be simu- 
lated. This paper describes a systematic sensitivity study that was 
designed to test several aspects of the TGIF model when used to 
simulate gas flow under Yucca Mountain. Values of three important 
inputs to the model were systematically varied to form a matrix of 
80 runs. The matrix consisted of five values of permeability con- 
trast between a bedded tuff layer and surrounding welded units (in 
all cases, bulk permeabilities were used to represent the combined 
effect of both fractures and matrix permeability), four temperature 
profiles representing different stages of repository cooldown, and 
four finite-difference grids. 


9726 (SAND-90-7060C) Uncertain analysis of preclosure 
accident doses for the Yucca Mountain repository. Ma, C.W. 
(Bechtel National, Inc., San Francisco, CA (USA)); Miller, D.D.; Za- 
voshy, S.J.; Jardine, L.J. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 10p. Sponsored by U.S. DOE Radioactive Waste 





Management. DOE Contract AC04-76DP00789. (CONF-910435— 
40: American Nuclear Society (ANS) international high level 
radioactive waste management conference, Las Vegas, NV (USA), 
28 Apr - 3 may 1991). Order Number DE91006645. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This study presents a generic methodology that can be used to 
evaluate the uncertainty in the calculated accidental offsite doses 
at the Yucca Mountain repository during the preclosure period. For 
demonstration purposes, this methodology is applied to two spe- 
cific accident scenarios: the first involves a crane dropping an 
open container with consolidated fuel rods, the second involves 
container failure during emplacement or removal operations. The 
uncertainties of thirteen parameters are quantified by various types 
of probability distributions. The Latin Hypercube Sampling method 
is used to evaluate the uncertainty of the offsite dose. For the 
crane-drop scenario with concurrent filter failure, the doses due to 
the release of airborne fuel particles are calculated to be 0.019, 
0.32, and 2.8 rem at confidence levels of 10%, 50%, and 90%, re- 
spectively. For the container failure scenario with concurrent filter 
failure, the 90% confidence-level dose is 0.21 rem. 20 refs., 4 figs., 
3 tabs. 


9727 (SAND-90-7076) Crack closure and healing studies 
in WIPP [Waste Isolation Pilot Plant] salt using compressional 
wave velocity and attenuation measurements: Test methods 
and results. Brodsky, N.S. (RE/SPEC, Inc., Rapid City, SD (USA)). 
Sandia National Labs., Albuquerque, NM (USA); RE/SPEC, Inc., 
Rapid City, SD (USA). Nov 1990. 41p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract AC04-76DP00789. 
Order Number DE91006430. Source: OSTI; NTIS; INIS; GPO Dep. 

Compressional wave ultrasonic data were used to qualitatively 
assess the extent of crack closure during hydrostatic compression 
of damaged specimens of WIPP salt. Cracks were introduced dur- 
ing constant strain-rate triaxial tests at low confining pressure (0.5 
MPa) as specimens were taken to either 0.5, 1.0, or 1.5 percent 
axial strain. For three specimens taken to 1.0 percent axial strain, 
the pressure was increased to 5, 10 or 15 MPa. For the remaining 
specimens, pressure was raised to 15 MPa. Waveforms for com- 
pressional waves traveling both parallel and perpendicular to the 
direction of maximum principal stress were measured in the 
undamaged state, during constant strain-rate tests, and then moni- 
tored as functions of time while the specimens were held at 
pressure. Both wave velocities and amplitudes increased over time 
at pressure, indicating that cracks closed and perhaps healed. The 
recovery of ultrasonic wave characteristics depended upon both 
pressure and damage level. The higher the pressure, the greater 
the velocity recovery; however, amplitude recovery showed no 
clear correlation with pressure. For both amplitudes and velocities, 
recoveries were greatest in the specimens with the least damage. 
13 refs., 15 figs., 1 tab. 


9728 (SAND-90-7086C) Mechanical analyses of WIPP 
[Waste Isolation Pilot Plant] disposal rooms backfilled with ei- 
ther crushed salt or crushed salt-bentonite. Wagner, R.A. 
(RE/SPEC, Inc., Rapid City, SD (USA)); Callahan, G.D.; Butcher, 
B.M. Sandia National Labs., Albuquerque, NM (USA). [1990]. 6p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-901105-79: Fall meeting of the Materials 
Research Society, Boston, MA (USA), 24 Nov - 1 dec 1990). Order 
Number DE91006638. Source: OSTI; NTIS; GPO Dep. 

Numerical calculations of disposal room configurations at the 
Waste Isolation Pilot Plant (WIPP) near Carlsbad, NM are pre- 
sented. Specifically, the behavior of either crushed salt or a 
crushed salt-bentonite mixture, when used as a backfill material in 
disposal rooms, is modeled in conjunction with the creep behavior 
of the surrounding intact salt. The backfill consolidation model de- 
veloped at Sandia National Laboratories was implemented into the 
SPECTROM-32 finite element program. This model includes 
nonlinear elastic as well as deviatoric and volumetric creep compo- 
nents. Parameters for the models were determined from laboratory 
tests with deviatoric and hydrostatic loadings. The performance of 
the intact salt creep model previously implemented into 
SPECTROM-32 is well documented. Results from the 
SPECTROM-32 analyses were compared to a similar study con- 
ducted by Sandia National Laboratories using the SANCHO finite 


element program. The calculated deformations and stresses from 
the SPECTROM-32 and SANCHO analyses agree reasonably well 
despite differences in constitutive models and modeling methodol- 
ogy. These results provide estimates of the backfill consolidation 
through time. The trends in the backfill consolidation can then be 
used to estimate the permeability of the backfill and subsequent ra- 
dionuclide transport. 4 figs. 


9729 (SKB-TR-90-03) Uncertainties in repository perfor- 
mance from spatial variability of hydraulic conductivities - 
statistical estimation and stochastic simulation using 
PROPER. Lovius, L. (Starprog AB, Stockholm (Sweden)); Norman, 
S.; Kjellbert, N. Swedish Nuclear Fuel and Waste Management 
Co., Stockholm (Sweden). Feb 1990. 63p. Order Number 
DE91622840. Source: OSTI;NTIS (US Sales Only);INIS. 

An assessment has been made of the impact of spatial 
variability on the performance of a KBS-3 type repository. The un- 
certainties in geohydrologically related performance measures have 
been investigated using conductivity data from one of the Swedish 
study sites. The analysis was carried out with the PROPER code 
and the FSCF10 submodel. (authors). 


9730 (STRIPA-TR-90-01) Site characterization and valida- 
tion - Borehole radar investigations stage 3: Stage 3. 
Sandberg, E. (ABEM AB, Uppsala (Sweden)); Olsson, O.; Falk, L. 
Swedish Nuclear Fuel and Waste Management Co., Stockholm 
(Sweden). Nov 1989. 114p. Order Number DE91622841. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The borehole radar investigation program Stage 3 of the SCV- 
site has comprised single hole reflection measurements with centre 
frequencies of 22 and 60 MHz. Single hole reflection measurement 
with both omni-directional and directional antennas have been per- 
formed in the boreholes C1, C2, C3 and the D-holes. Crosshole 
tomographic measurements as well as cross- hole reflection mea- 
surement have been made between the bore- holes C1-C2, W1-C1 
and W1-C2. The range obtained in the single hole reflection mea- 
surements was approximately 100 m for the lower frequency and 
about 60-70 m for the centre frequency 60 MHz. In the crosshole 
measurements transmitter-receiver separations from 20 to 120 m 
have been used. The Stage 3 radar investigations have essentially 
confirmed the three dimensional description of the structures at the 
SCV-site. The conceptual model of the site which was produced 
based on the Stage 1 data included three major zones, two minor 
zones and a circular feature. The major features are considered to 
be the most significant at the site and are all observed in the Stage 
3 boreholes close to their predicted locations. The circular feature 
has also been found in two of the additional tomograms at the 
predicted location. The results indicate that the zones are not ho- 
mogeneous but rather that they are highly irregular containing parts 
of considerably increased fracturing and parts where their contrast 
to the background rock is quite small. The zones appear to be ap- 
proximately planar at least at the scale of the site. At a smaller 
scale the zones can appear quite irregular. 


9731 (STRIPA-TR-90-06) Prediction of inflow into the D- 
Holes at the Stripa Mine. Geier, J. (Golder Associates inc., 
Redmond, WA (USA)); Dershowitz, W.; Sharp, G. Swedish Nuclear 
Fuel and Waste Management Co., Stockholm (Sweden). Apr 1990. 
91p. Order Number DE91622842. Source: OSTI;NTIS (US Sales 
Only); INIS. 

Groundwater flow through three-dimensional networks of discrete 
fractures was modeled to predict the flux into a set of parallel bore- 
holes, as part of the Site Characterization and Validation Project 
conducted during Phase 3 of the Stripa Project. Influx was pre- 
dicted from fracture statistics derived from geological, geophysical, 
and hydrological site characterization data. Individual fractures 
were treated as probabilistic (random) features, whereas the major 
fracture zones inferred from geophysics were treated as determin- 
istically located zones of relatively high fracture intensity. The flow 
predictions were produced by generating multiple, Monte Carlo re- 
alizations of the fracture population, and by solving the flow 
equation for each population using the finite element method. The 
predictions thus produced are presented in the form of probability 
distributions for flux. The most likely value for total influx to the 
boreholes was predicted to be 90 liter/hour, with a 90% confidence 
interval extending from 30 to 5700 liter/hour. (authors). 
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9732 (STRIPA-TR-90-07) Site characterization and valida- 
tion - coupled stress-flow testing of mineralized joints of 200 
mm and 1400 mm length in the laboratory and in situ, stage 3. 
Makurat, A. (Norwegian Geotechnical Institute, Oslo (Norway)); 
Barton, N.; Vik, G.; Turnbridge, L. Swedish Nuclear Fuel and Waste 
Management Co., Stockholm (Sweden). Feb 1990. 71p. Order 
Number DE91622843. Source: OSTI;NTIS (US Sales Only);INIS. 

Coupled stress-flow tests (CSFT) have been performed on 
nearly planar, mineralized joints in Stripa granite. Sample lengths 
have been 200 mm (laboratory CSFT) and 1400 mm (in situ block 
test). The loading sequences followed in each case have involved 
three normal stress cycles (to 25 MPa and 10 MPa respectively) 
followed by shear of up to at least 2 mm. The tested surfaces have 
been relatively non-dilatant and limited changes in aperture were 
observed during shear. However, normal stress cycles caused sig- 
nificant reductions in aperture, and at the largest 1400 mm scale 
threshold stress levels were reached beyond which the joint was 
essentially sealed. (authors). 


9733 (UCRL-21060-88-1) NNWSI [Nevada Nuclear Waste 
Storage Investigations] waste form testing at Argonne Na- 
tional Laboratory: Semiannual report, January-June 1988. 
Bates, J.K. (Argonne National Lab., IL (USA)); Gerding, T.J.; Ebert, 
W.L.; Mazer, J.J.; Biwer, B.M. Lawrence Livermore National Lab., 
CA (USA); Argonne National Lab., IL (USA). Apr 1990. 94p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract W-7405-ENG-48 ;W-31109-ENG-38. Order Number 
DE91008051. Source: OSTI;NTIS;INIS; GPO Dep. 

The Chemical Technology Division of Argonne National Labora- 
tory is performing experiments in support of the waste package 
development of the Yucca Mountain Project (formerly the Nevada 
Nuclear Waste Storage Investigations Project). Experiments in 
progress include (1) the development and performance of a dura- 
bility test in unsaturated conditions, (2) studies of waste form 
behavior in an irradiated atmosphere, (3) studies of behavior in wa- 
ter vapor, and (4) studies of naturally occurring glasses to be used 
as analogues for waste glass behavior. This report documents 
progress made during the period of January-June 1988. 21 refs., 
37 figs., 12 tabs. 


9734 (UCRL-102127) Laboratory determined suction po- 
tential of Topopah Spring tuff at high temperatures. Daily, W.; 
Lin, Wunan. Lawrence Livermore National Lab., CA (USA). Jan 
1991. 8p. Sponsored by U.S. DOE Radioactive Waste Manage- 
ment. DOE Contract W-7405-ENG-48. (CONF-910435—42: 
American Nuclear Society (ANS) international high level radioactive 
waste management conference, Las Vegas, NV (USA), 28 Apr - 3 
may 1991). Order Number DE91007135. Source: OSTI;NTIS;INIS; 
GPO Dep. 

The purpose of this work is to experimentally determine the cap- 
illary suction potential of Topopah Spring tuff from Yucca Mountain, 
Nye County, Nevada. This data can be used to help characterize 
the unsaturated hydraulic properties of the densely welded tuff at 
this site. 7 refs., 4 figs., 1 tab. 


9735 (UCRL-JC—104765) Variation of permeability with 
temperature in fractured Topopah Spring tuff samples. Lin, Wu- 
nan. Lawrence Livermore National Lab., CA (USA). Nov 1990. 17p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract W-7405-ENG-48. (CONF-910435-16: American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 
Order Number DE91005186. Source: OSTI;NTIS;INIS; GPO Dep. 
Fractures will play an important role in the near-field hydrology of 
a nuclear-waste package in a mined repository. Our previous stud- 
ies showed that the water permeability of fractured Topopah 
Springs tuff samples decreased by more than three orders of mag- 
nitude when the sample’s temperature (in the case of a sample 
under a thermal gradient, the temperature in the hot zone) in- 
creased to 150°C at a constant confining pressure of 5 MPa. 
When the fractured tuff samples were returned to room tempera- 
ture the water permeability did not recover. We attributed the 
permeability decrease to smoothing of the asperities on the 
fracture surfaces, which was caused by the dissolution and rede- 
position of silica minerals as water flowed through the sample. 
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Water permeability of an intact tuff sample did not change signifi- 
cantly under similar experimental conditions. In this study, a 
fractured Topopah Springs tuff sample was used to determine the 
variation of nitrogen (N2) permeability with increasing temperature 
at a constant confining pressure of 5 MPa under the following con- 
ditions: dry sample, sample saturated with standing water, and 
steam flowing through the sample. The No permeability of a dry 
fractured tuff sample was independent of temperature. The water 
permeability measured at room temperature before and after the 
sample was heated to 150°C with standing water did not change 
either. On the other hand, flowing steam through the sample at 
127°C for about one week decreased the Nz permeability by more 
than one order of magnitude. Apparently flowing steam and flowing 
water have a similar effect on smoothing the asperities of the frac- 
ture surfaces. 8 refs., 4 figs., 1 tab. 


9736 (UCRL-JC—104766) Degradation mode surveys of 
high performance candidate container materials. Gdowski, 
G.E.; McCright, R.D. Lawrence Livermore National Lab., CA 
(USA). Dec 1990. 16p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract W-7405-ENG-48. (CONF-910435-39: 
American Nuclear Society (ANS) international high level radioactive 
waste management conference, Las Vegas, NV (USA), 28 Apr - 3 
may 1991). Order Number DE91006508. Source: OSTI;NTIS;INIS; 
GPO Dep. 

Corrosion resistant materials are being considered for the metal- 
lic barrier of the Yucca Mountain Project's high-level radioactive 
waste disposal containers. Nickel-chromium-molybdenum alloys 
and titanium alloys have good corrosion resistance properties and 
are considered good candidates for the metallic barrier. The local- 
ized corrosion phenomena, pitting and crevice corrosion, are 
considered as potentially limiting for the barrier lifetime. An under- 
standing of the mechanisms of localized corrosion and of how 
various parameters affect it will be necessary for adequate perfor- 
mance assessment of candidate container materials. Examples of 
some of the concerns involving localized corrosion are discussed. 
The effects of various parameters, such as temperature and con- 
centration of halide species, on localized corrosion are given. In 
addition, concerns about aging of the protective oxide layer in the 
expected service temperature range (50 to 250°C) are presented. 
Also some mechanistic considerations of localized corrosion are 
given. 45 refs., 1 tab. 


9737 (UCRL-JC—104832) Preliminary calculations of re- 
lease rates from spent fuel in a tuff repository. Apted, M.J. 
(Pacific Northwest Lab., Richland, WA (USA)); O’Connell, W.J.; 
Lee, K.H.; Macintyre, A.T.; Ueng, T.S.; Pigford, T.H.; Lee, W.W.L. 
Lawrence Livermore National Lab., CA (USA). 14 Jan 1991. 14p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract W-7405-ENG-48 ;AC06-76RL01830 ;AC03-76SF00098. 
(CONF-910435-43: American Nuclear Society (ANS) international 
high level radioactive waste management conference, Las Vegas, 
NV (USA), 28 Apr - 3 may 1991). Order Number DE91007127. 
Source: OSTI;NTIS;INIS; GPO Dep. 

Time-dependent release rates of Tc-99, I-129, Cs-135, and 
Np-237 have been calculated for wet-drip and moist-continuous re- 
lease modes from the engineered barrier system of a potential 
nuclear waste repository in unsaturated tuff, representative of a 
possible repository at Yucca Mountain in southern Nevada. We de- 
scribe the modes of water contact and of release of dissolved 
radionuclides to the surrounding intact rock, and the corresponding 
calculational models. We list the parameter values adopted, and 
then present numerical results, conclusions, and recommendations. 
21 refs., 5 figs., 2 tabs. 


9738 (UCRL-JC—104933) Theory of matrix and fracture 
flow regimes in unsaturated, fractured porous media. Nitao, 
J.J. Lawrence Livermore National Lab., CA (USA). Jan 1991. 29p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract W-7405-ENG-48. (CONF-910435-51: American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 
Order Number DE91008065. Source: OSTI;NTIS;INIS; GPO Dep. 
The flow behavior of a two-dimensional, unsaturated fracture- 
matrix system is characterized by a critical flus q*; = ¢(S; — S,)Dm 
where ¢ is matrix porosity, S, maximum matrix saturation, S; initial 





saturation, and Dm matrix imbibition diffusivity constant. If the flux 
q into the fracture satisfies q; >> q’;, the flow field is fracture- 
dominated; whereas, if q; < q*;, the flow is matrix-cominated, and 
the system behaves as a single equivalent medium with capillary 
equilibrium between fracture and matrix. If the fracture entrance is 
ponded, the critical fracture hydraulic conductivity K*;, or corre- 
sponding critical aperture 2b" from the “cubic law,” controls the 
flow behavior instead of the critical flux. Rocks with fracture aper- 
tures 2b that are sufficiently large, b? >> b**, have flow that is 
fracture-dominated while rocks with small aperture fractures, b* < 
b**, will be matrix-dominated. Numerical modeling verifies the the- 
ory and tests approximate analytical solutions predicting fracture 
front movement. 15 refs., 7 figs., 4 tabs. 


9739 (UCRL-JC—105868) The constructive use of heat in 
an unsaturated tuff repository. Ramspott, L.D. Lawrence Liver- 
more National Lab., CA (USA). 7 Jan 1991. 9p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
910435-47: American Nuclear Society (ANS) international high 
level radioactive waste management conference, Las Vegas, NV 
(USA), 28 Apr - 3 may 1991). Order Number DE91007600. 
Source: OSTI;NTIS; GPO Dep. 

By designing the engineered barrier system in an unsaturated 
tuff repository to constructively use heat, the waste containers can 
be kept dry for hundreds of years. Without water, the aqueous pro- 
cesses that release and transport radionuclides do not operate. In 
the plans of most international programs, waste is cooled prior to 
disposal in granite or salt. For these rocks there are technical is- 
sues favoring reduced heat. Recently, it has been suggested that 
the US Program adopt a strategy of cooling nuclear waste prior to 
disposal. This paper reviews technical issues associated with the 
role of heat in an unsaturated tuff repository and concludes that 
the overall effect of heat in such a setting appears to be beneficial 
to waste isolation. 20 refs. 


9740 (USGS-OFR-91-58) Unpublished letter from US Ge- 
ological Survey Scientists to the editor of the New York Times 
Magazine regarding William J. Broads’ November 18, 1990 arti- 
cle on Yucca Mountain. Dudley, W.W. Jr.; Buono, A.; Carr, M.D.; 
Downey, J.S.; Ervin, E.M.; Fox, K.F. Jr.; Gutentag, E.D.; Hayes, 
L.R.; Jones, B.F.; Luckey, R.R.; Muhs, D.R.; Peterman, Z.E.; Re- 
heis, M.; Spengler, R.W.; Stuckless, J.S.; Taylor, E.M.; Whitney, 
J.W.; Wilson, W.E.; WGeological Survey, Denver, CO (USA). 28 
Nov 1990. 5p. Sponsored by U.S. Geological Survey. Source: 
OSTI;INIS; U.S. Geological Survey, Books and Report Sales, Fed- 
eral Center, Box 25425, Denver, CO 80225. 

This letter documents objections of a group of US Geological 
Survey Scientists to an article appearing November 18, 1990 in 
New York Times Magazine. The article was written by William J. 
Broad and dealt with a hypothesis of Jerry S. Szymanski. The letter 
addressed areas of concern; including hydrology, geology, tecton- 
ics, and the integrity of the scientists and their conclusions. (SM) 


9741 (WHC-EP-0125) Summary of radioactive solid waste 
burials in the 200 Areas during CY 1987. Anderson, J.D.; Mc- 
Cann, D.C.; Poremba, B.E. Westinghouse Hanford Co., Richland, 
WA (USA). Apr 1987. 88p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC06-87RL10930. Order Number 
DE91007171. Source: OSTI;NTIS;INIS; GPO Dep. 

This document summarizes the amount of radioactive materials 
that have been buried and stored in the 200 Area burial grounds 
during calendar year (CY) 1987. In addition to the data for CY 
1987, cumulative data is presented. This document also lists de- 
cayed activity for the plant burial sites. It should be noted that the 
summation of Sr, }°°Ru, 1°7Cs, and other radionuclides does not 
equal the total curie amount. The difference is the amount of other 
mixed fission products present in the burials that are not noted in 
this report. The reported curies values do not include the activities 
for the radioactive daughters. The data for plutonium for waste dis- 
posed prior to 1970 could be biased low by about 300 kg. This 
document was prepared using the NOMAD2 computer program 
which resulted in more accurate and updated data. The computer- 
generated data in the tables are presented using exponential 
notation. 
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9742 (WHC-EP-0373) Summary status on the seismic 
evaluations of Hanford Site radioactive waste storage tanks. 
Becker, D.L.; Marusich, R.A.; Ryan, J.A.; Smith, D.A.; Tallman, 
A.M.; Wagenblast, G.R. Westinghouse Hanford Co., Richland, WA 
(USA). Sep 1990. 27p. Sponsored by U.S. DOE Office of 
Environmental Restoration and Waste Management. DOE Con- 
tract ACO6-87RL10930. Order Number DE91006809. Source: 
OSTI;NTIS; GPO Dep. 

Radioactive defense waste, resulting from the chemical process- 
ing of spent nuclear fuel, has been accumulating at the Hanford 
Site since 1944. This waste is stored in underground waste stor- 
age tanks. This paper provides a summary status of the seismic 
evaluations of the tanks and a summary of past safety assess- 
ments of the safety-related equipment that may be required to 
maintain safe operation subsequent to a postulated seismic event. 
42 refs., 6 figs., 2 tabs. 


9743 (WHC-EP-0381) Status report for the Small-Tube 
Lysimeter Facility, fiscal year 1990. Sackschewsky, M.R. (West- 
inghouse Hanford Co., Richland, WA (USA)); Kemp, C.J.; Cadwell, 
L.L.; Thiede, M.E.; Waugh, W.J. Westinghouse Hanford Co., Rich- 
land, WA (USA). Jan 1991. 62p. Sponsored by U.S. DOE Office of 
Environmental Restoration and Waste Management. DOE Con- 
tract ACO6-87RL10930. Order Number DE91007919. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Westinghouse Hanford Company and Pacific Northwest Labora- 
tory are jointly developing earthen protective barriers for the near 
surface disposal of radioactive and hazardous waste. The pro- 
posed barrier design consists of soil overlying a sequence of 
layers. The experiments were designed to measure the influence of 
erosion control practices and alternative barrier layering configura- 
tions on water movement within the barrier. This report describes 
the results of nearly 2 full years of data collection. Four concurrent 
experiments are being performed; each experiment is designed to 
test different components of the barrier. The results of this study 
are summarized: (1)Surface Treatment Effects — All three main 
factors (surface treatment, precipitation, and vegetation) had signifi- 
cant effects on both water storage change and cumulative 
evapotranspiration. (2) Layering Sequence Effects — There were no 
significant storage or evapotranspiration differences between the 
bimodal and graded subsurface layering treatments. (3) Surface 
Sand and Gravel Effects — A sand deposition layer was found to 
have a similar effect on soil column water balance as a gravel 
mulch layer. Drainage was detected from both. (4) Alternative 
Barrier Effects — There were no significant storage or evapotranspi- 
ration differences between the clay and grout treatments. All barrier 
configurations except those with a surface layer of sand or gravel 
prevented drainage. This result indicates that the barrier will pre- 
vent water infiltration. If a gravel admix surface erodes to form a 
gravel mulch or if sands are deposited on the barrier surface, then 
infiltration may be possible. 15 refs., 31 figs., 3 tabs. 


9744 (WHC-SA-0256) Decontamination and decommis- 
sioning of a fuel reprocessing pilot plant. Heine, W.F.; Speer, 
D.R. Westinghouse Hanford Co., Richland, WA (USA). Jan 1988. 
17p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract ACO6-87RL10930. Order Number DE91007168. Source: 
OSTI;NTIS;INIS; GPO Dep. 

SYNOPSIS The strontium Semiworks Pilot Fuel Reprocessing 
Plant at the Hanford Site in Washington State was decommis- 
sioned by a combination of dismantlement and entombment. The 
facility contained 9600 Ci of Sr-90 and 10 Ci of plutonium. Process 
cells were entombed in place. The above-grade portion of one cell 
with 1.5-m- (5-ft-) thick walls and ceilings was demolished by 
means of expanding grout. A contaminated stack was remotely 
sandblasted and felled by explosives. The entombed structures 
were covered with a 4.6-m- (15-ft-) thick engineered earthen bar- 
rier. 5 figs., 2 tabs. 


9745 (WHC-SA-1001) Waste minimization at the Depart- 
ment of Energy's Hanford Site. Lindsey, D.W.; Craig, P.A.; 
Nichols, D.H. Westinghouse Hanford Co., Richland, WA (USA). 
Jan 1991. 11p. Sponsored by U.S. DOE Office of Environmental 
Restoration and Waste Management. DOE Contract AC06- 
87RL10930. (CONF-910270-14: Waste management '91, Tucson, 
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AZ (USA), 24-28 Feb 1991). Order Number DE91007974. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This paper provides an overview of waste minimization activities 
at the Hanford Site. The paper briefly looks at the activities and 
types of wastes generated at the Hanford Site and provides a sum- 
mary of the program to implement sitewide waste minimization. 
Several case histories are presented to highlight sources of the 
waste minimization successes at the Hanford Site to date. Also, re- 
cently initiated programs that hold promise for significantly reducing 
future waste generation are identified. 4 figs. 


9746 (WHC-SA-1005) Removal of dissolved and sus- 
pended radionuclides from Hanford Waste Vitrification Plant 
liquid wastes. Sharp, S.D. (Fluor Daniel, Inc., Irvine, CA (USA)); 
Nankani, F.D.; Bray, L.A.; Eakin, D.E.; Larson, D.E. Westinghouse 
Hanford Co., Richland, WA (USA). Dec 1990. 11p. Sponsored by 
U.S. DOE Office of Environmental Restoration and Waste Manage- 
ment. DOE Contract AC06-87RL10930 ;AC06-76RL01830. 
(CONF-910435—44: American Nuclear Society (ANS) international 
high level radioactive waste management conference, Las Vegas, 
NV (USA), 28 Apr - 3 may 1991). Order Number DE91007174. 
Source: OSTI;NTIS;INIS; GPO Dep. 

It was determined during Preliminary Design of the Hanford 
Waste Vitrification Plant that certain intermediate process liquid 
waste streams should be decontaminated in a way that would per- 
mit the purge of dissolved chemical species from the process 
recycle shop. This capability is needed to ensure proper control of 
product glass chemical composition and to avoid excessive corro- 
sion of process equipment. This paper discusses the process 
design of a system that will remove both radioactive particulates 
and certain dissolved fission products from process liquid waste 
streams. Supporting data obtained from literature sources as well 
as from laboratory- and pilot-scale tests are presented. 3 refs., 1 
fig., 3 tabs. 


9747 (WSRC-MS-90-77) Design and construction innova- 
tions of the Defense Waste Processing Facility. McKibben, 
J.M.; Pair, C.R.; Bethmann, H.K. Westinghouse Savannah River 
Co., Aiken, SC (USA). [1990]. 14p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-89SR18035. (CONF- 
900210-56: Waste management ‘90: working towards a cleaner 
environment: waste processing, transportation, storage and dis- 
posal, technical programs and public education, Tucson, AZ (USA), 
25 Feb - 1 mar 1990). Order Number DE91007208. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Construction of the Defense Waste Processing Facility (DWPF) 
at the Savannah River Site (SRS) is essentially complete. The fa- 
cility is designed to convert high level radioactive waste, now 
contained in large steel tanks as aqueous salts and sludge, into 
borosilicate glass which will solidify in stainless steel canisters. All 
processing of the radioactive material and operations in a radioac- 
tive environment will be done remotely. The stringent requirements 
dictated by remote operation and new approaches to the glassifica- 
tion process led to the development of a number of first-of-a-kind 
pieces of equipment, new construction fabrication and erection 
techniques, and new applications of old techniques. The design 
features and construction methods used in the vitrification building 
and its equipment were to accomplish the objective of providing a 
state-of-the-art vitrification facility. 3 refs., 10 figs. 


9748 (WSRC-MS-90-304) Exclusion of foreign materials 
from the Savannah River Site (SRS) canistered waste forms: 
Characterization of the gas within the free volume. Harbour, 
J.R.; Miller, T.J.; Whitaker, M.J. Westinghouse Savannah River 
Co., Aiken, SC (USA). [1991]. 9p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-89SR18035. (CONF- 
910435-38: American Nuclear Society (ANS) international high 
level radioactive waste management conference, Las Vegas, NV 
(USA), 28 Apr - 3 may 1991). Order Number DE91006517. 
Source: OSTI;NTIS;INIS; GPO Dep. 

Glass-filled canisters, produced at the Savannah River Site 
(SRS) Defense Waste Processing facility, must meet the Waste 
Acceptance Preliminary Specifications (WAPS) developed by 
Department of Energy's Office of Civilian Radioactive Waste Man- 
agement. Certain of these specifications relate to the exclusion of 
foreign materials from the canister. As part of an overall program 
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to show compliance with these specifications, experiments were 
performed which characterized the free volume of the canistered 
waste forms. Measurements of the dew point, internal gas pres- 
sure and gas composition were made on four canisters which had 
been filled with simulated waste glass at SRS’s large scale pilot 
plant, and then sealed. These results demonstrate DWPF’s ability 
to comply with the WAPS. 2 refs., 2 figs., 5 tabs. 


9749 (WSRC-MS-90-320) The processing of simulated 
high-level radioactive waste sludges containing nitrites and 
mercury. Zamecnik, J.R.; Hutson, N.D.; Ritter, J.A.; Carter, J.T. 
Westinghouse Savannah River Co., Aiken, SC (USA). [1991]. 9p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC09- 
89SR18035. (CONF-910435—45: American Nuclear Society (ANS) 
international high level radioactive waste management conference, 
Las Vegas, NV (USA), 28 Apr - 3 may 1991). Order Number 
DE91007229. Source: OSTI;NTIS;INIS; GPO Dep. 

The reaction of formic acid with simulated alkaline sludge con- 
taining mercury and nitrite was studied in an engineering-scale 
facility. Quantification of offgas production was performed, with the 
major offgases being CO2 and NO,. A small amount of CO was 
also found. The NO, was scrubbed in the offgas condenser and 
formed very acidic solutions of nitrous and nitric acids. These acids 
dissolved mercury that was stripped from the sludge. However, the 
overall efficiency of mercury stripping was greater than expected, 
and the final mercury concentration in the sludge was lower than 
expected. The NO, in the offgas also caused large temperature 
rises in the offgas system due to the exothermic reaction of NO 
with O2. This temperature rise had a detrimental effect on the per- 
formance of the Formic Acid Vent Condenser, such that redesign is 
being contemplated. 6 refs., 6 figs., 3 tabs. 


9750 (WSRC-RP-89-1406) Control of radioactive waste 
glass melters: Part 1, Preliminary general limits at Savannah 
River. Bickford, D.F.; Applewhite-Ramsey, A.; Jantzen, C.M.; 
Brown, K.G. Westinghouse Savannah River Co., Aiken, SC (USA). 
[1990]. 15p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO9-89SR18035. (CONF-900407-6: 92. annual meeting 
of the American Ceramic Society, Dallas, TX (USA), 22-26 Apr 
1990). Order Number DE91005682. Source: OSTI;NTIS;INIS; GPO 
Dep. 

Replaces DP-MS—86-217-A1. 

The bases for control of electric melters with high level radioac- 
tive waste feed are complex. Preliminary limits are described for 
vitreous immobilization of high level radioactive waste at the US 
Department of Energy's Savannah River Site (SRS) in the Defense 
Waste Processing Facility (DWPF). Limits will be finalized based 
on extensive operation of the actual DWPF equipment, using simu- 
lated radioactive feed. Radioactive waste-glass production requires 
chemical control to assure adequate durability (aqueous leach re- 
sistance), physical control limits and glass composition control to 
assure continuous melter operation, and to sustain glass produc- 
tion. Glass composition, melter feed batching and melter 
temperature control are used to produce waste glass with ade- 
quate durability in a manner which avoids the formation of phases 
which are disruptive to melting or reduce melter life. Alternative 
control methods of product and process controls have been consid- 
ered. It has been determined that product control and glass melting 
temperature controls the quality of the glass product. Further, it 
has been determined that process control is necessary to maintain 
the efficient operation of the facility. The essential requirements are 
maintenance of melter operation, control of the chemical composi- 
tion of the mixtures fed to waste glass melters, and a minimum 
time at temperature to fuse the feed into a glass product. Variables 
considered for control in waste glass production include: tempera- 
ture, glass residence time in melter, glass composition, glass 
durability limits, glass solubility limits, waste loading limits, glass re- 
dox control, combustible gas accumulation and sooting, glass 
cooling rate control, glass devitrification control, and glass cracking 
control. 56 refs., 1 tab. 


9751 (WSRC-RP-90-1152) Summary report for the dy- 
namic compaction test program: Revision 1. Westinghouse 
Savannah River Co., Aiken, SC (USA). 31 Jan 1989. 54p. 





Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. Order Number DE91008118. Source: OSTI;NTIS; 
GPO Dep. 

The following conclusions are a summary of the information in 
Report on Densification Data Summary, Dynamic Compaction 
Tests Program, GEI Consultants, Inc., January 6, 1989. The soil/ 
waste matrix in the trenches can be compressed to show a de- 
crease in waste volume from approximately 10 to 15 percent. This 
was demonstrated by dynamically compacting representative areas 
in the Mixed Waste Management Facility (MWMF). This represents 
a future subsidence potential of approximately 1.5 to 2.5 feet. The 
representative tests areas were selected for different wastes age 
and type. There is no apparent correlation between compression 
achieved and age of the waste. The 20-ton weight dropped from 
42 feet appears to be the most effective combination of weight/ 
height. The craters should be backfilled individually. Any method 
requiring equipment or personnel in the consolidated trenches prior 
to backfilling should be avoided. No radioactive releases were de- 
tected during the test program. 9 refs., 2 figs. 


9752 (WSRC-TR-90-533) CIF [Consolidated Incineration 
Facility] offgas components test facility. Burns, D.B. Westing- 
house Savannah River Co., Aiken, SC (USA). 1 Nov 1990. 3p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. Order Number DE91006581. Source: OSTI;NTIS; 
GPO Dep. 

The Consolidated Incineration Facility (CIF) is planned for start- 
up at the Savannah River Site in 1993. The CIF has a unique 
offgas system design utilizing state-of-the-art technology and expe- 
rience gained from other radioactive/hazardous waste incinerators. 
A high efficiency steam-atomized offgas scrubber with separate 
quench and scrubber liquid recirculation loops will be used. The 
Offgas Components Test Facility (OCTF), a 1:10 scale CIF offgas 
system, will evaluate operating performance of the proposed CIF 
system design. The primary objectives for the OCTF include 
demonstration of system operability, equipment performance evalu- 
ation, and CIF start-up support. The OCTF will also demonstrate to 
the public our commitment to operate the CIF in a manner that 
meets all environmental emission requirements. The CIF will treat 
solid and liquid RCRA hazardous and mixed wastes, and reduce 
the volume of low-level beta-gamma contaminated wastes. This fa- 
cility can process 560,000 ft®/yr of variability in physical and 
chemical characteristics of the waste feed, a rotary kiln with a sec- 
ondary combustion chamber and wet offgas scrubbing system was 
selected. This design will insure maximum processing versatility. 1 


fig. 


9753 (YMP-90-38) Status of data, major results, and 
plans for geophysical activities, Yucca Mountain Project. 
Oliver, H.W. (Geological Survey, Menlo Park, CA (USA)); Hardin, 
E.L.; Nelson, P.H. Geological Survey, Menlo Park, CA (USA); 
Geological Survey, Denver, CO (USA); Science Applications Inter- 
national Corp., Las Vegas, NV (USA). Jul 1990. 238p. Sponsored 
by U.S. DOE Radioactive Waste Management. Order Number 
DE91006824. Source: OSTI;NTIS;INIS; GPO Dep. 

This report describes past and planned geophysical activities as- 
sociated with the Yucca Mountain Project and is intended to serve 
as a starting point for integration of geophysical activities. This re- 
port relates past results to site characterization plans, as presented 
in the Yucca Mountain Site Characterization Plan (SCP). This report 
discusses seismic exploration, potential field methods, geoelectrical 
methods, teleseismic data collection and velocity structural model- 
ing, and remote sensing. This report discusses surface-based, 
airborne, borehole, surface-to-borehole, crosshole, and Exploratory 
Shaft Facility-related activities. The data described in this paper, 
and the publications discussed, have been selected based on sev- 
eral considerations; location with respect to Yucca Mountain, 
whether the success or failure of geophysical data is important to 
future activities, elucidation of features of interest, and judgment as 
to the likelihood that the method will produce information that is im- 
portant for site characterization. 65 refs., 19 figs., 12 tabs. 
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Refer also to citation(s) 9664, 9670, 9672, 9690, 9738, 9752, 
9764, 9773, 10188, 11016, 11023, 11033, 11041, 11059 


9754 (ANSTO/E-689) Environmental survey at Lucas 
Heights Research Laboratories, 1988. Giles, M.S.; Foy, J.J.; 
Hoffmann, E.L. Australian Nuclear Science and Technology Organi- 
sation, Lucas Heights (Australia). Apr 1990. 30p. Order Number 
DE91619010. Source: OSTI;NTIS (US Sales Only);INIS. 

Results are presented of an environmental survey conducted in 
the neighbourhood of the Lucas Heights Research Laboratories 
during 1988. No radioactivity which could have originated from 
these laboratories was found in samples collected from possible 
human food chains. All low-level liquid and gaseous waste dis- 
charges were within authorised limits. The maximum possible 
annual dose to the general public from airborne waste during this 
period is estimated to be less than 0.01 millisieverts, which is one 
per cent of the limit for long-term exposure that is recommended 
by the National Health and Medical Research Council. 9 refs., 17 
tabs., 2 figs. 


9755 (DOE/EA-0377) Hot Fuel Examination Facility/South. 
USDOE, Washington, DC (USA). May 1990. 194p. Sponsored by 
U.S. DOE Environment Safety & Health. Order Number 
DE91005216. Source: OSTI;NTIS;INIS; GPO Dep. 

This document describes the potential environmental impacts as- 
sociated with proposed modifications to the Hot Fuel Examination 
Facility/South (HFEF/S). The proposed action, to modify the exist- 
ing HFEF/S at the Argonne National Laboratory-West (ANL-W) on 
the Idaho National Engineering Laboratory (INEL) in southeastern 
Idaho, would allow important aspects of the Integral Fast Reactor 
(IFR) concept, offering potential advantages in nuclear safety and 
economics, to be demonstrated. It would support fuel cycle experi- 
ments and would supply fresh fuel to the Experimental Breeder 
Reactor-ll (EBR-II) at the INEL. 35 refs., 12 figs., 13 tabs. 


9756 (DOE/EA-0421) Resumption of surrogate testing in 
the Engineering Demonstration System at the Lawrence Liver- 
more National Laboratory: Environmental assessment. USDOE 
Assistant Secretary for Environment, Safety and Health, Washing- 
ton, DC (USA). Apr 1990. 32p. Sponsored by U.S. DOE 
Environment Safety & Health. Order Number DE91007566. Source: 


' OSTI;NTIS;INIS; GPO Dep. 


The Engineering Demonstration System (EDS) is an existing 
equipment system within the Plutonium Facility at the Lawrence 
Livermore National Laboratory (LLNL) designed to test the Atomic 
Vapor Laser Isotope Separation (AVLIS) process for application to 
the Special Isotope Separation (SIS) program. The proposed action 
is to resume testing with members of the family of rare-earth met- 
als in the EDS. The purpose of these tests is to train operators, 
verify operations procedures and obtain information on the engi- 
neering design, operational reliability, and separative performance 
capability of the integrated system hardware. The information to be 
provided by the EDS tests with the rare-earth metals is needed for 
engineering and operability evaluation of the prototype AVLIS sep- 
arator hardware in an integrated system configuration. These 
evaluations are necessary to demonstrate the technology to the 
maximum extent possible, short of actual validation with plutonium. 
The EDS tests to be performed would use single and multiple sep- 
arator units. Testing would be intermittent in nature, typically 
consisting of one to two tests per month, with durations ranging 
from approximately 10 to 200 h. 19 refs., 4 figs., 5 tabs. 


9757 (EMO-1026) Addendum to data compilation task re- 
port for the source investigation of the 300-FF-1 Operable Unit 
Phase 1 remedial investigations. Young, J.S.; Fruchter, J.S. 
Pacific Northwest Lab., Richland, WA (USA). Environmental Man- 
agement Operations. Jan 1991. 143p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract ACO6-76RL01830. Order Number 
DE91007700.:Source: OSTI; NTIS; INIS; GPO Dep. 

In 1989 and 1990, Pacific Northwest Laboratory conducted addi- 
tional investigations into fuels fabrication operations and waste 
disposal sites and practices associated with the 300-FF-1 Operable 
Unit in the 300 Area on the US Department of Energy's Hanford 
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Site. The purpose of the study was to obtain information on undes- 
ignated waste sites, process chemicals, and waste disposal 
practices associated with the operable unit. Methods employed in- 
cluded interviews with present and former operations personnel; 
inspection of old reports, drawings, and aerial photographs; and 
site visits. Additional details of the fuels fabrication process were 
obtained, resulting in the addition of a number of new chemicals to 
the list of those known to have been disposed to the process 
ponds and trenches. The photographs revealed the location of sev- 
eral previously unreported waste sites, including an undesignated 
burn pit and several burial trenches. Additional information con- 
cerning the contents and boundaries of the burial grounds was 
also obtained. Finally, new information on unplanned releases from 
the chemical storage and waste acid treatment system tanks was 
obtained. A fairly complete coverage of photographs and reports 
was provided over the time period during which the fuels fabrica- 
tion facility operated. 28 refs., 6 figs., 4 tabs. 


9758 (INIS-mf-12768) Study on plutonium distribution in 
Palomares ecosystem after an accidental aerosol release of 
transuranic radionuclides. Gasco Sanchez, L. Universidad Com- 
plutense de Madrid (Spain). Dept. de Quimica Analitica. 1990 
385p. (in Spanish). Order Number DE91620666. Source: 
OSTI;NTIS (US Sales Only);INIS. 

A discharge of plutonium and transuranic elements accidentally 
ocurred near Palomares (Almeria, Spain) in 1966. After decon- 
tamining operations, about 10 g of finely dispersed plutonium 
remained on the soil and was spreaded on the sorroundings and 
into Mediterranean sea. An analytical study including a 34 sam- 
pling sites of marine sediments, chemical clean-up, analytical 
methods for isolating plutonium from interfering radionuclides in the 
alle-spectra was carried out. The detection limit level reached for 
the u+*4°Pu was 10 mBq/Kg one of the lowest cited in the 
Spanish analytical literature until now. These results were attained 
following a careful electroplating Pu deposition method developed 
by our laboratory as result of the high signal/noise rates measured 
and a 20 KeV resolution. Several analytical assurance quality pro- 
cedures specially developed for the Palomares ecological system 
were applied to the results, at the CIEMAT laboratories using refer- 
ence standard certified samples. The values were unbiased and 
with no differences statistically significants between them. Interlab- 
oratory comparisons were carried out. After 20 years of plutonium 
traces environmental transport their concentration were from two at 
three times the leves of radionuclides in the fallout of the zone 
studied. The plutonium concentration range in surface sediments 
was 0.3-5.0 Ba/Kg. The highest values corresponding in the 
coastal sediments and the lowest in the deep sea. Plutonium con- 
centrations are highly correlated with the sediments structure, grain 
size composition and distance from the mouth of Almanzora river. 
The most important contribution at the transport from the land into 
sea could be the freshet occured at 1973. For this reason the plu- 
tonium ecologycal path has been from Palomares sorroundings 
into the sea. (Abstract Truncated) 
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Refer also to citation(s) 9624, 9689, 9726, 9745, 10035, 10142, 
10694 


9759 (BARC—1498) Control methods of radon and its 
progeny concentration in indoor atmosphere. Ramachandran, 
T.V. (Bhabha Atomic Research Centre, Bombay (India). Pollution 
Monitoring Section); Subba Ramu, M.C. Bhabha Atomic Research 
Centre, Bombay (India). 1990. 47p. Order Number DE91619018. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Exposure to radon-222 and its progeny in indoor atmosphere 
can result in significant inhalation risk to the population particularly 
to those living in houses with much higher levels of Rn. There are 
three methods generally used for the control of Rn and its progeny 
concentration in the indoor environment: (1) restricting the radon 
entry, (2) reduction of indoor radon concentration by ventilation or 
by aircleaning and (3) removal of airborne radon progeny by 
aerosol reduction. Prominent process of radon entry in most of the 
residence appears to be the pressure driven flow of soil gas 
through cracks or through other openings in the basements slab or 
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subfloor. Sealing off these openings or ventilation of the slab or 
subfloor spaces are the methods of reducing the radon entry rate. 
Indoor radon progeny levels can also be reduced by decreasing 
the aerosol load in the dwellings. The results of a few experiments 
carried out to study the reduction in the working level concentration 
of radon, by decreasing the aerosol load are discussed in this pa- 
per. (author). 9 tabs., 8 figs., 37 refs. 


9760 (BNWI-1006-Del.) Explosion of cation exchange col 
umn in americium recovery service, Hanford plant, August 30, 
1976. Battelle-Northwest, Richland, WA (USA). Pacific Northwest 
Lab. 8 Oct 1976. 126p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC06-76RL01830. Order Number DE91007085. 
Source: OSTI;NTIS;INIS; GPO Dep. 

This document is a collection of thirty references related to the 
explosion of the cation exchange column in the Americium Recov- 
ery Service of the Hanford Atomic Products Operation, Richland, 
Washington, on August 30, 1976. Some of the documents are re- 
lated to the design and safety studies, while others refer to the 
accident and resulting decontamination efforts, investigations, and 
legal consequences. (MHB) 


9761 (BNWI-1007-Del.) Investigation of the chemical ex- 
plosion of an ion exchange resin column and resulting 
americium contamination of personnel in the 242-Z building, 
August 30, 1976. Battelle-Northwest, Richland, WA (USA). Pacific 
Northwest Lab. 19 Oct 1976. 99p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract ACO06-76RL01830. Order Number 
DE91007086. Source: OSTI;NTIS; GPO Dep. 

As a result of an explosion in the Waste Treatment Facility, 242- 
Z Building, 200 West Area of the Hanford Reservation on August 
30, 1976, the Manager of the Richland Operations Office (RL), En- 
ergy Research and Development Administration (ERDA), appointed 
an ERDA Committee to conduct a formal investigation and to pre- 
pare a report on their findings of this occurrence. The Committee 
was instructed to conduct the investigation in accordance with ER- 
DAMC 0502, insofar as circumstances would permit, to cover and 
explain technical elements of the casual sequence(s) of the occur- 
rence, and to describe management systems which should have or 
could have prevented the occurrence. This report is the result of 
the investigation and presents the conclusions of the review. 


9762 (CONF-910270-13) Waste management and environ- 
mental compliance aspects of a major remedial action 
program. Devgun, J.S.; Beskid, N.J. Argonne National Lab., IL 
(USA). [1991]. 11p. Sponsored by U.S. DOE Office of Administra- 
tion and Human Resource Management. DOE Contract 
W-31109-ENG-38. From Waste management '91; Tucson, AZ 
(USA); 24-28 Feb 1991. Order Number DE91007758. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The Formerly Utilized Sites Remedial Action Program (FUSRAP) 
is one of four major programs undertaken by the US Department of 
Energy (DOE) to remediate various sites where radiological con- 
tamination remained from programs conducted during the nation’s 
early years of research and development in atomic energy. The re- 
medial actions at the 33 sites that are currently in FUSRAP could 
generate an estimated total volume of about 1.6 million cubic me- 
ters of radioactive waste. Waste disposal is currently estimated to 
represent about one-third of the total estimated $2.1 billion cost for 
the entire program over its total duration. Waste management as- 
pects within the program are diverse. The sites range in size from 
small areas used only for storage operations to large-scale decom- 
missioned industrial facilities where uranium processing and other 
operations were carried out in the past. Currently, four sites are on 
the National Priorities List for remediation. Remedial actions at 
FUSRAP sites have to satisfy the requirements of both the 
National Environmental Policy Act and the Comprehensive Environ- 
mental Response, Compensation and Liability Act, as amended. In 
addition, a number of federal, state, and local laws as well as Ex- 
ecutive Orders and DOE Orders may be applicable or relevant to 
each site. Several key issues currently face the program, including 
the mixed waste issue, both from the environmental compliance 
(with Resource Conservation and Recovery Act) and the disposal 
technology perspectives. 7 refs., 1 tab. 





9763 (DOE/EH-0104) Technical Safety Appraisal of the 
Brookhaven National Laboratory. USDOE Assistant Secretary for 
Environment, Safety and Health, Washington, DC (USA). Dec 
1990. 161p. Sponsored by U.S. DOE Environment Safety & Health. 
Order Number DE91006756. Source: OSTI;NTIS; GPO Dep. 

The purpose of the Technical Safety Appraisal (TSA) was to 
assess the effectiveness of representative safety and health pro- 
grams at the Brookhaven National Laboratory (BNL) through the 
evaluation of activities at selected facilities and in selected safety 
disciplines. The TSA was conducted in accordance with estab- 
lished procedures. The following BNL safety and health program 
elements were reviewed as a part of this TSA: Organization and 
Administration, Operations, Maintenance, Training and Certification, 
Nuclear Criticality Safety, Auxiliary Systems, Technical Support, 
Site/Facility Safety Review, Emergency Preparedness, Radiological 
Protection, Industrial Hygiene, Occupational Safety, Fire Protection, 
Quality Verification, and Medical Services. The TSA was conducted 
from March 26—April 12, 1990. The evaluation was conducted by a 
team of experts assembled by EH, Office of Safety Appraisals 
(OSA). TSAs are operationally focused. As such, in terms of 
safety, health, and quality verification, the site and selected facili- 
ties were appraised relative to operations, and the condition of 
equipment and facilities. The evaluation thus addresses whether 
current operations are being conducted within the operational 
safety procedures established for specific facilities and activities. 


9764 (DOE/EH-0147P) Tiger team assessment of the Ar- 
gonne Illinois site. USDOE, Washington, DC (USA). 19 Oct 1990. 
773p. Sponsored by U.S. DOE Environment Safety & Health. Or- 
der Number DE91007119. Source: OSTI;NTIS;INIS; GPO Dep. 

This report documents the results of the Department of Energy's 
(DOE) Tiger Team Assessment of the Argonne Illinois Site (AIS) 
(including the DOE Chicago Operations Office, DOE Argonne Area 
Office, Argonne National Laboratory-East, and New Brunswick Lab- 
oratory) and Site A and Plot M, Argonne, Illinois, conducted from 
September 17 through October 19, 1990. The Tiger Team Assess- 
ment was conducted by a team comprised of professionals from 
DOE, contractors, consultants. The purpose of the assessment 
was to provide the Secretary of Energy with the status of Environ- 
ment, Safety, and Health (ES&H) Programs at AIS. Argonne 
National Laboratory-East (ANL-E) is the principal tenant at AIS. 
ANL-E is a multiprogram laboratory operated by the University of 
Chicago for DOE. The mission of ANL-E is to perform basic and 
applied research that supports the development of energy-related 
technologies. There are a significant number of ES&H findings and 
concerns identified in the report that require prompt management 
attention. A significant change in culture is required before ANL-E 
can attain consistent and verifiable compliance with statutes, regu- 
lations and DOE Orders. ES&H activities are informal, fragmented, 
and inconsistently implemented. Communication is seriously lack- 
ing, both vertically and horizontally. Management expectations are 
not known or commondated adequately, support is not consistent, 
and oversight is not effective. 


9765 (DOE/EH-0163P) Environmental audit of the May- 
wood Site: Formerly Utilized Sites Remedial Action Program, 
Maywood Interim Storage Site vicinity properties. USDOE As- 
sistant Secretary for Environment, Safety, and Health, Washington, 
DC (USA). Office of Environmental Audit. Dec 1990. 237p. Spon- 
sored by U.S. DOE Environment Safety & Health. Order Number 
DE91007058. Source: OSTI;NTIS; GPO Dep. 

This report presents the results of the Environmental Audit of the 
Maywood Site managed by the Formerly Utilized Sites Remedial 
Action Program (FUSRAP). The Audit was carried out from 
November 7 through 16, 1990. The Audit Team found overall tech- 
nical competence and knowledge of management and staff to be 
excellent. This applies to DOE as well as to Bechtel National, In- 
corporated (BNI). In particular, there was excellent knowledge of 
federal, state, and local environmental regulations, as well as anal- 
ysis for applicability of these regulations to FUSRAP. Project 
management of the Maywood Site is also excellent. BNI and DOE 
project staff have made frequent contact with members of the com- 
munity, and all removal actions and remedial investigation activities 
have been planned, scheduled, and accomplished with compe- 
tence and attention to total quality principles. To date, all actions 
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taken for the Maywood Site cleanup have been completed ahead 
of schedule and on or under budget. Weakness noted include self- 
assessment efforts by DOE, failure to fully implement DOE Order 
requirements throughout the program, and some discrepancies in 
formally documenting and reviewing procedures. 7 figs., 10 tabs. 


9766 (DOE/HWP-93) Minutes from Department of Energy/ 
Hazardous Waste Remedial Actions Program, research and 
development technology needs assessment review meeting 
for FY 1990, September 1989, Oak Ridge, Tennessee: Haz- 
ardous Waste Remedial Actions Program. Oak Ridge National 
Lab., TN (USA). Hazwrap Support Contractor Office. Aug 1990. 
138p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO5-840R21400. (CONF-8909398-Summ.: Department 
of Energy Hazardous Waste Remedial Actions Program 
(HAZWRAP)research and development technology needs assess- 
ment review meeting, Oak Ridge, TN (USA), Sep 1989). Order 
Number DE91006647. Source: OSTI;NTIS;INIS; GPO Dep. 

On September 20-21, 1989, representatives of the Department 
of Energy (DOE) Headquarters, DOE Operations Offices, DOE con- 
tractors, and the Hazardous Waste Remedial Actions Program met 
in Oak Ridge, Tennessee, to select and prioritize candidate waste 
problems in need of research and development. The information 
gained will be used in planning for future research and development 
tasks and in restructuring current research activities to address the 
priority needs. Consistent with the ongoing reevaluation of DOE's 
plans for environmental restoration and waste management, an at- 
tempt was made to relate the needs developed in this meeting to 
the needs expressed in the draft Applied Research, Development, 
Demonstration, Testing, and Evaluation Plan. Operations Offices 
were represented either by DOE staff or by contractor delegates 
from the area. This document summarizes the results of the meet- 
ing and lists the priority waste problems established. 


9767 (DOE/OR-23701-37.2) Engineering evaluation/cost 
analysis for the proposed removal of contaminated materials 
from pad 1 at the Elza Gate site, Oak Ridge, Tennessee. Ar- 
gonne National Lab., IL (USA). Sep 1990. 38p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract W-31109-ENG-38. Order 
Number DE91006014. Source: OSTI;NTIS;INIS; GPO Dep. 

This engineering evaluation/cost analysis (EE/CA) has been pre- 
pared in support of the proposed removal action for cleanup of 
radioactively contaminated concrete and soil beneath a building on 
privately owned commercial property in Oak Ridge, Tennessee. 
The property, known as the Elza Gate site, became contaminated 
with uranium-238, radium-226, thorium-232, thorium-230, and de- 
cay products as a result of the Manhattan Engineer District storing 
uranium ore and ore processing residues at the site in the early 
1940s. The US Department of Energy (DOE) has responsibility for 
cleanup of the property under its Formerly Utilized Sites Remedial 
Action Program (FUSRAP). The DOE plans to remove the cracked 
and worn concrete pad and contaminated subsoil beneath the pad, 
after which the property owner/tenant will provide clean backfill and 
new concrete. Portions of the pad and subsoil are contaminated 
and, if stored or disposed of improperly, may represent a potential 
threat to public health or welfare and the environment. The EE/CA 
report is the appropriate documentation for the proposed removal 
action, as identified in guidance from the US Environmental Protec- 
tion Agency. The objective of the EE/CA report, in addition to 
identifying the planned removal action, is to document the selection 
of response activities that will mitigate the potential for release of 
contaminants from the property into the environment and minimize 
the related threats to public health or welfare and the environment. 
7 refs., 2 figs., 3 tabs. 


9768 (DOE/RL-90-45) Hanford Federal Facility Agreement 
and Consent Order: Quarterly progress report for the period 
ending September 30, 1990. USDOE Richland Operations Office, 
WA (USA). Nov 1990. 8ip. Sponsored by U.S. DOE Office of 
Environmental Restoration and Waste Management. DOE Con- 
tract ACO6-87RL10930. Order Number DE91007925. Source: 
OSTI;NTIS; GPO Dep. 

This is the sixth quarterly report as required by the Hanford Fed- 
eral Facility Agreement and Consent Order (Ecology et al. 1989), 
also known as the Tri-Party Agreement, established between the 
US Department of Energy, the US Environmental Protection 
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Agency (EPA), and the Washington State Department of Ecology 
(Ecology). The Tri-Party Agreement sets the plan and schedule for 
achieving regulatory compliance and cleanup of waste sites at the 
Hanford Site. This report covers progress for the quarter that 
ended September 30, 1990. 32 refs., 1 fig. 


9769 (DPST-87-674) Safety evaluation for the inner can- 
ister closure station. Glasscock, J.R. Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Lab. 5 Oct 1987. 15p. 
Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO9-89SR18035. Order Number DE91005135. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The Inner Canister Closure Station (ICCS), built by Remote 
Technology Corporation, will be operability tested. The ICCS is 
used to remotely leak test Inner Canister Closures (ICC’s) and re- 
place ICC’s that are not water tight. After operability testing, the 
ICCS will be inspected and sent to the 717-F mock-up shop for re- 
motability demonstration and dimensional checks, then installed in 
the Vitrification Building, 221-S. An analysis of potential safety haz- 
ards, equipment safety features, and procedural controls indicates 
that the ICCS can be operated without undue hazard to employees 
or to the public. A safety inspection and a new equipment inspec- 
tion will be held before operation to verify that the ICCS meets 
Savannah River Site safety requirements. 4 refs., 6 figs. 


9770 (EGG-WM-9046) Parametric studies of off-gas re- 
lease during in situ vitrification. Mousseau, V.A.; Johnson, R.W.; 
MacKinnon, R.J. EG and G Idaho, Inc., Idaho Falls, ID (USA). Sep 
1990. 73p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract AC07-761D01570. Order Number DE91006212. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Off-gases are released from underground sources during the In 
Situ Vitrification (ISV) process. Most of these gases will be gener- 
ated beyond the melt front where advancing high temperatures will 
cause pyrolysis and vaporization of organic and volatile materials. 
Some of these gases will enter the bottom of the melt pool and 
propagate upwards to the surface where they will enter the ISV 
confinement hood. A computer code called OGRE (Off-Gas RE- 
lease) has been written to model bubble-rise physics in the melt 
pool for given volumetric gas flux rates into the bottom of the pool. 
The models incorporated into OGRE have previously been 
reported. The purpose of the present document is to report the re- 
sults of a series of parametric studies performed with OGRE. The 
numerical studies involve the variation of seventeen parameters for 
each of the two different inlet bubble-size models. Results indicate 
that while predictions appear qualitatively reasonable, additional 
development of the agglomeration and drift flux models is needed. 
This development will require experimental data for bubble forma- 
tion and terminal velocity. 5 refs., 36 figs., 2 tabs. 


9771 (EGG-WM-9047) In situ vitrification melt and con- 
finement hood performance review. Stoots, C.M. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Sep 1990. 36p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC07-761D01570. Order 
Number DE91006108. Source: OSTI;NTIS;INIS; GPO Dep. 

This document consolidates and organizes information available 
concerning in situ vitrification (ISV) melt behavior and confinement 
hood performance. This information is derived from reports of vari- 
ous scaled ISV tests conducted at the Pacific Northwest Laboratory 
(PNL), the Oak Ridge National Laboratory (ORNL), and the Idaho 
National Engineering Laboratory (INEL). The objective of this docu- 
ment is twofold: (1) to serve as a central reference of information 
concerning the reported melt and confinement hood performance 
under various operating conditions and (2) to identify ISV melt and 
hood characteristics that require alteration or further investigation 
through either additional field tests or laboratory experiments. 16 
refs., 1 fig., 3 tabs. 


9772 (EGG-WM-9052) Modeling the steady-state ISV [in 
situ vitrification] process: A 3-D finite element analysis of 
coupled thermal-electric fields. Langerman, M.A. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Sep 1990. 53p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC07-761D01570. Order 
Number DE91006107. Source: OSTI;NTIS;INIS; GPO Dep. 
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Steady-state modeling considerations for simulating the in situ 
vitrification (ISV) process are documented based upon the finite el- 
ement numerical approach. Recommendations regarding boundary 
condition specifications and mesh discretization are presented. The 
effects of several parameters on the ISV process response are cal- 
culated and the results discussed. The parameters investigated 
include: (1) electrode depth, (2) ambient temperature, (3) supplied 
current, (4) electrical conductivity, (5) electrode separation, and (6) 
soil/waste characterization. 13 refs., 29 figs., 1 tab. 


9773 (FMPC—2215) Radon suppression in storage silos at 
the United States Department of Energy Feed Material Produc- 
tion Center, Fernald, Ohio. Land, R.R. (Bechtel National, Inc. 
(USA)); Biancheria, A.; Craig, J.R. Westinghouse Materials Co. of 
Ohio, Cincinnati, OH (USA). Feed Materials Production Center. 
[1991]. 14p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC05-860R21600. (CONF-910270-4: Waste manage- 
ment '91, Tucson, AZ (USA), 24-28 Feb 1991). Order Number 
DE91006914. Source: OSTI; NTIS; GPO Dep. 

Two silos at the Department of Energy Feed Material Production 
Facility in Fernald, Ohio, contain an estimated 8800 metric tons of 
high-grade pitchblende ore residue solids, which contain approxi- 
mately 3,300 curies (Ci) of radium and 1810 Ci of thorium. These 
silos are the subject of an on-going CERCLA RI/F Program. Fugi- 
tive radon emissions from the silos exceed EPA limits. In addition, 
structural analyses have revealed that the silos have little credible 
remaining design life. While pursuing final remediation, a removal 
action is being taken to address the current situation. The removal 
action entails the emplacement of a covering layer of bentonite 
slurry inside the silos. The bentonite will reduce the fugitive emis- 
sions to EPA limits and mitigate the effects of dome structural 
failure, while presenting minimum impact on potential final remedial 
action alternatives for the silos. 4 refs., 4 figs., 2 tabs. 


9774 (IEN-SEPRAD-04/87) Preliminary analysis of radio- 
logic consequence in accident cases with radiation sources in 
laboratories of the Physics Department of the IEN, cyclotrons 
and laboratories annexed. Fajardo, P.W.; Silva, J.J.G. da. Insti- 
tuto de Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). Mar 
1987. 18p. (In Portuguese). Order Number DE91619019. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The requirements necessaries to the elaboration of the situation 
of Emergency PLans of the Nuclear Engineering Institute (IEN), 
Brazil, in particular, cases of radiation emergency are presented. 
An estimate of radiation in the laboratories of the Physic Depart- 
ment of the IEN, in case of accident, are given. The results 
presented are based in some hypothesis, values of radionuclide 
activity furnished by Radioisotopes Division and values of activities 
estimated by Radiation Protection Section of the IEN in function of 
datas achieved with cyclotron Division. The dose calculations are 
done to the cases of radionuclides inhalation and immersion of 
person in a semi-infinite cloud of contaminants. (V.R.B.). 


9775 (NSB-2/1989) Risks to individuals in NSW and Aus- 
tralia as a whole. Higson, D.J. (Nuclear Safety Bureau, Lucas 
Heights (Australia)). Australian Nuclear Science and Technology 
Organisation, Lucas Heights (Australia). Jul 1989. 34p. Order Num- 
ber DE91618999. Source: OSTI;NTIS (US Sales Only);INIS. 
Quantitative estimates are made of some risks to which individ- 
ual members of the general public are exposed in NSW and in 
Australia as a whole, in their private lives and ordinary activities. 
The risks are given as averages for the group of people exposed 
to each risk. In many cases, this is the whole population. Occupa- 
tional risks and unusual risk-taking are excluded as far as possible 
from the study. Some of the estimates are based upon statistics on 
the causes of death. Others are based upon mathematical models, 
because specific evidence relating causes and effects is lacking. 
The results of the study show that by far the highest risks of fatality 
are either voluntarily incurred or could be greatly reduced as a 
matter of choice by the risk-takers. Risks which come into these 
categories include smoking, some other causes of cancer, drinking 
alcohol and motor vechicle traffic accidents. Risks to the general 
public from industrial accidents, including risks from nuclear reactor 
accidents, are towards the lower end of the spectrum. A risk objec- 
tive of one fatality per million person-years for members of the 
general public (i.e. more than a thousand times lower than the risk 





of cancer from cigarette smoking) appears to be reasonably practi- 
cable for accidents to industrial plants. However, risks from existing 
chemical plants are sometimes significantly above this objective. 
51 refs., 15 tabs. 
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9776 (AEA-FS—0013(H)) A feasibility study of PIMS for the 
Dounreay evaporator cell. Watkins, N.; Swinhoe, M.T. AEA Fuel 
Service, Dounreay (UK). 24 Jul 1990. 8p. Order Number 
DE91621712. Source: OSTI;NTIS (US Sales Only);INIS. 

A calculation-based study has been carried out to determine the 
feasibility of monitoring the plutonium content of the Dounreay 
Evaporator cell by PIMS (Plutonium Inventory Monitoring System) 
using total neutron counting. The objective of the study was to opti- 
mize the disposition of neutron detectors so as to give counting 
rates proportional to the amount of plutonium in the cell (indepen- 
dent of its position), while keeping the number of detectors 
required to a minimum. An approximate model of the cell was de- 
veloped using the Monte Carlo neutron transport code MCNP. 
Neutron fluxes (weighted by the *He neutron cross-section) were 
calculated at various positions about the cell, for both the “working” 
and "shut-dewn” plutonium source configurations. A location within 
the cell was identified where the number of detector counts per 
source neutron showed little sensitivity to the source distribution. 
Consideration of the absolute count-rate appears to show that the 
technique is feasible, although the effect of sources of background 
on the reliable measurement of small amounts of plutonium has 
yet to be determined quantitatively. (author). 


9777 (AEA-TRS-6000) The application of diverse transfer 
calculations to detect erroneous inputs and systematic errors. 
Stevens, T.J. AEA Thermal Reactor Services, Winfrith (UK); AEA 
Fuel Service, Dounreay (UK). Apr 1990. 47p. (SRDP-R-164.). Or- 
der Number DE91621713. Source: OSTI;NTIS (US Sales 
Only);INIS. 

This report describes techniques that could be used to improve 
the Near Real Time Materials Accountancy (NRTMA) performed at 
the Fast Reactor Fuel Reprocessing Plant at Dounreay. The equa- 
tions used are specific to the Dounreay plant but the methods 
developed can be applied to many safeguarded plants; there is 
also scope for applications outside the nuclear industry. (author). 


9778 (AEA-TRS-6001) PC-CIMACT. A near real time mate- 
rials accountancy software package for use on an IBM or 
compatible PC. Williams, D.E.; Gale, R. AEA Thermal Reactor 
Services, Winfrith (UK); AEA Fuel Service, Dounreay (UK). Mar 
1990. 30p. (SRDP-R-167.). Order Number DE91621714. Source: 
OSTI;NTIS (US Sales Only);INIS. 

This report describes the 'PC-CIMACT’ Near Real Time Materials 
Accountancy computer package. It has been derived from 
‘CIMACT’, which is in daily use at the UKAEA’s Dounreay Nuclear 
Power Establishment. The scope of the package is presented, to- 
gether with the statistical analyses it encompasses. Several of the 
analyses are illustrated by the treatment of data from a simulated 
reprocessing campaign. A user guide providing detailed instruc- 
tions is also included. (author). 


9779 (AEA-TRS—6006) The application of statistical tech- 
niques to nuclear materials accountancy. Annibal, P.S.; 
Roberts, P.D. City Univ., London (UK); AEA Fuel Service, Doun- 
reay (UK). Feb 1990. 30p. (SRDP-R-166.). Order Number 
DE91621715. Source: OSTI;NTIS (US Sales Only);INIS. 

Over the past decade much theoretical research has been car- 
ried out on the development of statistical methods for nuclear 
materials accountancy. In practice plant operation may differ sub- 
stantially from the idealized models often cited. This paper 
demonstrates the importance of taking account of plant operation 
in applying the statistical techniques, to improve the accuracy of 
the estimates and the knowledge of the errors. The benefits are 
quantified either by theoretical calculation or by simulation. Two 
different aspects are considered; firstly, the use of redundant mea- 
surements to reduce the error on the estimate of the mass of 
heavy metal in an accountancy tank is investigated. Secondly, a 
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means of improving the knowledge of the ‘Material Unaccounted 
For’ (the difference between the inventory calculated from input/ 
output data, and the measured inventory), using information about 
the plant measurement system, is developed and compared with 
existing general techniques. (author). 


9780 (IAEA-STR-261(Rev.0)) Algorithms to calculate sam- 
ple sizes for inspection sampling plans. Jaech, J.L.; Russell, M. 
International Atomic Energy Agency, Vienna (Austria). Dept. of 
Safeguards. Jul 1990. 150p. Order Number DE91622923. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The problem is to determine inspection sample sizes for a given 
stratum. The sample sizes are based on applying the verification 
data in an attributes mode such that detection consists of identify- 
ing one or more defects in the sample. The sample sizes are such 
that the probability of detection is no less than the design value, 1- 
B, for all of the values of the defect size when, in fact, it is possible 
to achieve this detection probability without an unreasonable num- 
ber of verification samples. A computing algorithm is developed to 
address the problem. Up to three measurement methods, or mea- 
suring instruments, are accommodated by the algorithm. The 
algorithm is optimal in the sense that an initial set of sample sizes 
is found to ensure a detection probability of 1-8 at those defect 
sizes that result in the smallest numbers of samples for the more 
precise measurement methods. The detection probability is then 
calculated for a range of defect sizes covering the entire range of 
possibilities, and an iterative procedure is applied until the detec- 
tion probability is no less than 1-8 (if possible) at its maximum 
value. The algorithm, while not difficult in concept, realistically re- 
quires a personal computer (PC) to implement. For those instances 
when a PC may not be available, approximation formulas are de- 
veloped which permit sample size calculations using only a pocket 
calculator. (author). Refs and tabs. 


9781 (K/ITP-327) Realities of veritying the absence of 
highly enriched uranium (HEU) in gas centrifuge enrichment 
plants. Swindle, D.W. Oak Ridge Gaseous Diffusion Plant, TN 
(USA). Mar 1990. 16p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC05-840T21400. (CONF-900384—3: American 
Physical Society meeting, Anaheim, CA (USA), 12-16 Mar 1990). 
Order Number DE91006691. Source: OSTI;NTIS; GPO Dep. 

Over a two and one-half year period beginning in 1981, repre- 
sentatives of six countries (United States, United Kingdom, Federal 
Republic of Germany, Australia, The Netherlands, and Japan) and 
the inspectorate organizations of the International Atomic Energy 
Agency and EURATOM developed and agreed to a technically 
sound approach for verifying the absence of highly enriched ura- 
nium (HEU) in gas centrifuge enrichment plants. This effort, known 
as the Hexapartite Safeguards Project (HSP), led to the first inter- 
national concensus on techniques and requirements for effective 
verification of the absence of weapons-grade nuciear materials pro- 
duction. Since that agreement, research and development has 
continued on the radiation detection technology-based technique 
that technically confirms the HSP goal is achievable. However, the 
realities of achieving the HSP goal of effective technical verification 
have not yet been fully attained. Issues such as design and operat- 
ing conditions unique to each gas centrifuge plant, concern about 
the potential for sensitive technology disclosures, and on-site sup- 
port requirements have hindered full implementation and operator 
support of the HSP agreement. in future arms control treaties that 
may limit or monitor fissile material production, the negotiators 
must recognize and account for the realities and practicalities in 
verifying the absence cf HEU production. This paper will describe 
the experiences and realities of trying to achieve the goal of devel- 
oping and implementing an effective approach for verifying the 
absence of HEU production. 3 figs. 


9782 (LA-11981-MS) THIEF, Version 1.0: An interactive 
simulation of nuclear materials safeguards and securiiy. Stan- 
bro, W.D.; Henriksen, P.W. Los Alamos National Lab., NM (USA). 
Feb 1991. 18p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-36. Order Number DE91007294. Source: 
OSTI;NTIS; GPO Dep. 

This is a users manual for the prototype of THIEF: an interactive 
simulation of safeguards and security at a nuclear facility. The pro- 
gram puts the user in the position of an insider trying to steal 
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special nuclear material from a facility. The program runs on IBM 
PC compatible microcomputers with a minimum of 640K of RAM, 
an EGA or VGA graphics card, and preferably a color monitor. 5 
figs., 6 tabs. 


9783 (ORNL/TM—11689) ORNL Isotopes Facilities Shut- 
down Program Plan. Gibson, S.M.; Patton, B.D.; Sears, M.B. Oak 
Ridge National Lab., TN (USA). Oct 1990. 202p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC05-840R21400. Or- 
der Number DE91007814. Source: OSTI;NTIS;INIS; GPO Dep. 

This plan presents the results of a technical and economic as- 
sessment for shutdown of the Oak Ridge National Laboratory 
(ORNL) isotopes production and distribution facilities. On Decem- 
ber 11, 1989, the Department of Energy (DOE), Headquarters, in a 
memorandum addressed to DOE Oak Ridge Operations Office 
(DOE-ORO), gave instructions to prepare the ORNL isotopes pro- 
duction and distribution facilities, with the exception of immediate 
facility needs for krypton-85, tritium, and yttrium-90, for safe 
shutdown. In response to the memorandum, ORNL identified 17 fa- 
cilities for shutdown. Each of these facilities is located within the 
ORNL complex with the exception of Building 9204-3, which is lo- 
cated at the Y-12 Weapons Production Plant. These facilities have 
been used extensively for the production of radioactive materials 
by the DOE Isotopes Program. They currently house a large inven- 
tory of radioactive materials. Over the years, these aging facilities 
have inherited the problems associated with storing and processing 
highly radioactive materials (i.e., facilities’ materials degradation 
and contamination). During FY 1990, ORNL is addressing the re- 
quirements for placing these facilities into safe shutdown while 
maintaining the facilities under the existing maintenance and 
surveillance plan. The day-to-day operations associated with the 
surveillance and maintenance of a facility include building checks 
to ensure that building parameters are meeting the required opera- 
tional safety requirements, performance of contamination control 
measures, and preventative maintenance on the facility and facility 
equipment. Shutdown implementation will begin in FY 1993, and 
shutdown completion will occur by the end of FY 1994. 


9784 (WSRC-MS-90-65) The improvement of tank callibra- 
tions at Savannah River Site. McClellan, B.S.; Harvel, C.D.; 
Weber, J.H. Westinghouse Savannah River Co., Aiken, SC (USA). 
[1990]. 5p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO9-89SR18035. (CONF-9007106-84: 31. Institute of 
Nuclear Materials Management (INMM) conference, Los Angeles, 
CA (USA), 15-18 Jul 1990). Order Number DE91007312. Source: 
OSTI;NTIS; GPO Dep. 

In the past many of the tank calibrations at Savannah River Site 
were done entirely within the production organizations. Responsibil- 
ity for writing the tank calibration and data collection procedures 
was usually assigned to new engineers with very little experience 
in calibrating tanks. The data was collected manually. While the 
data was being collected, no checks were made to ensure its 
accuracy and consistency. Even with the state of the art measure- 
ment systems, the results that were obtained were less accurate 
than desired. With the increased emphasis on measurement 
control, the need for more consistent and more accurate tank cali- 
brations has been recognized. An automated data collection 
system has been designed and used to calibrate three tanks at 
Savannah River Site. Also, a dedicated group within a central mea- 
surement control organization has been trained with the automated 
system and participated in the planning, procedure writing, data 
collection, and data analysis for calibration of these tanks. The 
improvements with the automated system are evident when com- 
paring present results with past tank calibration results. 7 figs. 


9785 (WSRC-RP-89-1301) Temperature profiles in cylin- 
drical hydride beds when using resistance heating to simulate 
tritium decay heat. Klein, J.E. Westinghouse Savannah River Co., 
Aiken, SC (USA). 27 Nov 1989. 8p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract ACO9-89SR18035. Order Number 
DE91005139. Source: OSTI;NTIS;INIS; GPO Dep. 

In some SRL development programs, electrical resistance heat- 
ing has been used to simulate the decay heat of tritium. For the 
SRL in-bed accountability program, RTF hydride beds were fabri- 
cated with heaterwelis running longitudinally through the beds. 
Concerns have been raised whether or not a hydride bed with 
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electrical resistance heating adequately simulates a tritium loaded 
hydride bed. A simplified heat conduction model has been applied 
to a metal hydride bed fitted with a single, longitudinal heaterwell. 
The results of this analysis shows that the total power conducted 
out of the hydride bed is independent of the source of the power 
and that the use of electrical resistance heating to simulate tritium 
decay heating is adequate for SRL in-bed accountability experi- 
ments. 2 figs. 


9786 (WSRC-TR-90-93) Material balance tables for the 
DWPF basic data report (DPSP-80-1033): Revision 138: Ap- 
pendix G, Table 19-1. Choi, A.S.; Fowler, J.R. Westinghouse 
Savannah River Co., Aiken, SC (USA). 28 Feb 1990. 31 1p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. Order Number DE91005198. Source: OSTI;NTIS; 
GPO Dep. 

The as-built material balance tables for the Defense Waste Pro- 
cessing Facility (DWPF) have been updated to reflect the revised 
process bases (BDR, Part 19) used in the integrated waste pro- 
cessing computer model as of February, 1990. The flowsheet 
model calculates the material balance for the DWPF and related 
waste processes. Flows in these tables should represent the 
design bases for the DWPF. The validity of the BDR Process Sum- 
mary Bases on which the DWPF model is based was confirmed by 
comparing the major stream compositions in the Chemical Pro- 
cessing Cell and Melter contained in these tables to the results of 
independent spreadsheet calculations carried out according to the 
DWPF Independent Design Review. Glass compositions are in 
agreement within 5% of the spreadsheet results, and additional 
stream compositions are also in excellent agreement with each 
other. The material balance tables have been organized to allow 
users to rapidly identify and locate streams of interest. The tables 
have been divided into 9 sections, and each represents specific 
waste processing operation at the Savannah River Site (SRS). 20 
refs., 3 tabs. 
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9787 (IAEA-INFCIRC—209(Rev.1/Add.1)) Communications 
received trom Members regarding the export of nuclear mate- 
rial and of certain categories of equipment and other material: 
A further communication, dated 10 December 1990. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Jan 1991. 1p. Order 
Number DE91622898. Source: OSTI; NTIS (US Sales Only); INIS. 

The document informs that the Director General received a letter 
dated 10 December 1990 from the Resident Representative of 
Austria to the Agency regarding the export of nuclear material and 
of certain categories of equipment and other material. 


9788 (IAEA-INFCIRC-386) Code of practice on the inter- 
national transboundary movement of radioactive waste. 
International Atomic Energy Agency, Vienna (Austria). Nov 1990. 
6p. Order Number DE91619520. Source: OSTI;NTIS (US Sales 
Only);INIS. 

This Code of Practice should serve as guidelines of the IAEA to 
the States for the development and harmonization of policies and 
laws on the international transboundary movement of radioactive 
wastes. It relies on international standards for the safe transport of 
radioactive material and the physical protection of nuclear material, 
as well as the standards for basic nuclear safety and radiation pro- 
tection and radioactive waste management; it does not establish 
separate guidance in these areas. Furthermore, this Code, which is 
advisory, does not affect in any way existing and future arrange- 
ments among States which relate to matters covered by it and are 
compatible with its objectives. 


9789 (INIS-mf-—12790) Pakistan nuclear safety and radia- 
tion protection regulation 1990. Pakistan Atomic Energy 
Commission, Islamabad (Pakistan). 1990 33p. Order Number 
DE91622899. Source: OSTI;NTIS (US Sales Only);INIS. 

In this act regulations of nuclear safety and radiation protection 
in Pakistan has been explained. A legal and licensing procedure to 





handle protection of nuclear materials, processing storage of ra- 
dioactive products has been described under this regulation. In 
these regulations full explanation of accidental exposure, delega- 


tion of powers and record keeping/waste disposal of radioactive 
has been given. (A.B.). 


9790 (INIS-XN-—285) Agreement between the Government 
of Australia and the Government of the Arab Republic of 
Egypt concerning Co-operation in the Peaceful Uses of Nu- 
clear Energy and the Transfer of Nuclear Material between 
Australia and the Arab Republic of Egypt and Agreed Minutes. 
Australia. Feb 1988 16p. Order Number DE91619475. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The Agreement aims to establish conditions consistent with the 
NPT obligations of the two countries under which nuclear material 
can be transferred between them. It specifies that nuclear material 
transferred is not to be used for any military purpose. Compliance 
with this requirement is to be ensured by the IAEA safeguards sys- 
tem. In addition, each Party must take measures to ensure the 
physical protection of nuclear material within its jurisdiction. 


9791 (INIS-XN-—288) Order no 206 concerning medical 
surveillance of work with ionizing radiation. Denmark. Mar 1990 
3p. Translated from Order no. 206 on 23rd of March 1990. Order 
Number DE91619484. Source: OSTI;NTIS (US Sales Only);INIS. 

Translated from Order no. 206 on 23rd of March 1990. 

This Order implements Council Directive 80/836/Euratom on ra- 
diation protection as amended by Directive 84/467/Euratom. It 
entered into force on 4 April 1990, replacing the Decree of 29 
February 1972. It prescribes in particular that persons required to 
perform work exposing them to ionizing radiation must first undergo 
a medical examination to determine their fitness for this work. They 
must also be subject to routine surveillance. 


9792 (INIS-XN-289) Order on the transport of radioactive 
materials. Denmark. 27 Nov 1989 17p. (In Danish). Order Number 
DE91619521. Source: OSTI;NTIS (US Sales Only);INIS. 

The main purpose of this Order is to implement Euratom Direc- 
tive 80/836 on radiation protection as amended by Euratom 
Directive 84/467. It is based on the IAEA Regulations for the Safe 
Transport of Radioactive Materials and it repeals the Circulars of 
16 June 1976 and 1 April 1976 on the transport and packaging of 
radioactive substances respectively. The Order concerns the obli- 
gations of the consignor and the carrier of radioactive materials, 
the tasks of the competent authorities regarding the delivery of li- 
cences and approval certificates and the control of consignments, 
as well as the procedures to be followed in case of an accident. 


9793 (INIS-XN—290) Order no. 286 on X-ray diagnostic 
equipment for medical use. Denmark. May 1988 19p. (in Dan- 
ish). Order Number DE91619485. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Published in the Danish Official Gazette (Lovtidende) of 27 May 
1988. 

This Order amends the provisions on occupational radiation pro- 
tection of the Order of 1977 on X-ray diagnostic equipment for 
medical use. The amendments concern X-ray examinations of 
women of childbearing age. In particular, it is provided that in case 
of pregnancy, alternate methods to X-ray examinations must be 
applied. 


9794 (INIS-XN-292) Order on dose limits for ionizing radi- 
ation. Denmark. Dec 1986 9p. (in Danish). Order Number 
DE91619486. Source: OSTI;NTIS (US Sales Only);INIS. 

This Order, which entered into force on 1 January 1987, 
implements Directives 80/836/Euratom and 84/467/Euratom. It pre- 
scribes general principles for limiting radiation doses and lays 
down dose-limits for workers and the population. In addition, it 
deals with planned special exposures and accidental and emer- 
gency exposures of workers as well as with dose assessments and 
monitoring. 


9795 (INIS-XN—293) Order No 485 on the use of unsealed 
radioactive sources in hospitals, laboratories, etc. Denmark. 
Nov 1985 25p. (in Danish). Order Number DE91619487. Source: 
OSTI;NTIS (US Sales Only);INIS. 


07 ISOTOPE AND RADIATION SOURCE TECHNOLOGY 
0702 Radiation Sources 


This Order, made in furtherance of an Order of 20 Novembre 
1975 concerning safety precautions in the use of radioactive sub- 
stances, implements in Directive 80/836/Euratom on radiation 
protection. It lays down a licensing system for the purchase and 
use of unsealed radioactive sources and also provides for their 
storage and disposal. The National Board of Health is the licensing 
authority. The Order also prescribes radiation protection measures 
for laboratory personnel. 


9796 (INIS-XN-294) Order No 657 on the use of X-ray 
equipment. Denmark. Sep 1986 3p. (in Danish). Order Number 
DE91619488. Source: OSTI;NTIS (US Sales Only);INIS. 

This Order repealing a similar Order of 1982, implements Direc- 
tives 84/466/Euratom and 84/467/Euratom laying down measures 
for radiation protection of persons undergoing medical examination 
or treatment and revised basic safety standards for radiation pro- 
tection (respectively). This revision results from the evolution of 
scientific knowledge and concerns in particular activity values for 
radionuclides and limits of annual intake. 


9797 (INIS-XN—296) Ordinance No 410 on authority to is- 
sue safety licences. Finland. May 1988 1p. (In Finnish). Order 
Number DE91619476. Source: OSTI;NTIS (US Sales Only);INIS. 

This Ordinance provides that the Finnish Centre for Radiation 
and Nuclear Safety is henceforth the sole competent authority for 
the licensing of the transport, fabrication, use, import/export of and 
trade in radioactive substances and radiation-emitting equipment. 
The Ordinance repeals two earlier Ordinances (47/59 and 104/75) 
which provided for the competence of the previous Institute for Ra- 
diation Protection in such matters. 


9798 (INIS-XN-300) Order of 15 January 1990 fixing the 
rules for preparing and transmitting ionizing radiation 
exposure statistical data on personnel mining radioactive sub- 
stances. France. Feb 1990 2p. (in French). Order Number 
DE91619489. Source: OSTI;NTIS (US Sales Only);INIS. 

Published in the Journal officiel de la Republique francaise. 

This Order provides that operators mining radioactive substances 

must establish each year statistical data on exposure of personnel 
to ionizing radiation in work and installations, as specified in its an- 
nexes. 
9799 (INIS-XN-301) Order of 4 August 1989 on licensing 
liquid radioactive effluent releases from the Cattenom nuclear 
production centre (units 3 and 4). France. Aug 1989 3p. (In 
French). Order Number DE91619490. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Published in the Journal officiel de la Republique francaise. 

This Order fixes the conditions and limits of authorised releases 
of liquid radioactive effluents from Units 3 and 4 of the Cattenom 
nuclear power pliant. It specifies these are maximum limits, below 
which the radioactive releases should be as low as possible. 


9800 (INIS-XN-302) Decree No 90-222 of 9 March 1990 
supplementing the general regulations on extractive industries 
set by Decree No 80-331 of 7 May 1980. France. Mar 1990 5p. 
(In French). Order Number DE91619491. Source: OSTI;NTIS (US 
Sales Oniy);INIS. 

Published in the Journal officiel de la Republique francaise. 

This Decree completes the transfer into national legislation of 
Euratom Directive No. 80-836 on radiation protection. It inserts in 
the General Regulations on extractive industries laid down by a 
Decree No. 80-331 of 1980 a Part 2 relating to environmental pro- 
tection. Its provisions determine the annual permissible exposure 
limits to ionizing radiation during management of radioactive prod- 
ucts, the monitoring of releases and the environment and the 
controls set up by the authorities. 
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9801 (BARC-1506) Gamma irradiator design concepts for 
radiation vuicanisation of natural rubber latex. Aggarwal, K.S. 
(Bhabha. Atomic Research Centre, Bombay (india). Radiation Tech- 
nology Div.); Muralidharan, P.; Apte, M.G.; Kalurkar, A.R.; Shah, 
B.M. Bhabha Atomic Research Centre, Bombay (India). 1990. 57p. 
Order Number DE91622689. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Radiation vulcanisation of natural rubber latex (NRL) is a new 
and yet unproven technology and one which involves undefined 
problems of consumer acceptance and high degree of radiation 
risk. Therefore, the designer should take care that the initial capital 
cost of the plant is as low as possible to keep the unit processing 
cost low during the initial lean period of the product requirement by 
the market. Three irradiators to process natural rubber latex have 
been designed as per capacity requirement of the user. Their 
salient features are described. (author). 2 tabs., 24 figs. 


9802 (CNEA-496) Design of nuclear instruments for 
industrial use. Informe. Maggio, G.E. (Comision Nacional de En- 
ergia Atomica, Buenos Aires (Argentina). Dept. de Aplicaciones 
Tecnologicas). Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). 1988. 159p. (in Spanish). Order Number 
DE91621311. Source: OSTI;NTIS (US Sales Only);INIS. 

Following an introduction to the atomic structure and the radioac- 
tive desintegration, the applications of radioisotopic sealed sources 
are described. The laws that govern the interaction of radiation 
with matter and the statistics applied to the radioactive measure- 
ments are presented. Different measurement techniques, basic 
equations of design, the way to provide the activity calculation of a 
source and the detector’s characteristics are given, according to 
the parameters to be measured and the conditions imposed. 
Finally, the principles of operation and the most important charac- 
teristics of different nuclear instruments to be used in industrial 
measurements are described. (Author). 


9803 (IAEA-TECDOC-578) Technology transfer of nuclear 
techniques and nucleonic control systems in the mineral in- 
dustry: Report of an advisory group meeting held in Bombay, 
15-19 January 1990. International Atomic Energy Agency, Vienna 
(Austria). Nov 1990. 123p. (CONF-9001142-: Advisory group on 
technology transfer of nuclear techniques and nucleonic control sys- 
tems in the mineral industry, Bombay (India), 15 Jan 1990). Order 
Number DE91619162. Source: OSTI;NTIS (US Sales Only);INIS. 

Among the many beneficial applications of radiation and ra- 
dioisotopes in industry which are now well established in advanced 
countries, the applications of nuclear techniques and nucleonic 
control systems in the mineral industry have great potential for 
developing Member States. The use of nucleonic on-stream ana- 
lyzers in the coal industry has resulted in enormous technical and 
economic benefits in addition to minimization of environmental pol- 
lution. Large savings have also resulted from the use of such 
analyzers in the processing of other minerals. Nuclear borehole 
logging techniques have demonstrated great potential in oil and 
gas evaluation. Radiotracer investigations have led to process opti- 
misation and trouble shooting in various stages in ore processing 
and metallurgy. Though the technical and economic benefits of ap- 
plications of nuclear techniques in the mineral industry are well 
recognised, technology transfer in these areas has been hampered 
by a variety of factors. In order to review the status and trends in 
nuclear techniques and nucleonic control systems in the mineral in- 
dustry and the problems and considerations in their technology 
transfer to developing Member States, the IAEA convened an Advi- 
sory Group Meeting in Bombay, India, 15-19 January 1990. The 
present publication is based on the 7 contributions presented at 
this meeting. A separate abstract was prepared for each of these 
papers. Refs, figs and tabs. 


9804 (IAEA-TECDOC-578, pp. 17-31) Radioisotope on-line 
analysis in the Australian mineral and coal industries: Appli- 
cations, benefits and technology transfer. Watt, J.S. 
(Commonwealth Scientific and Industrial Research Organization 
(CSIRO), Lucas Heights (Australia). Div. of Mineral and Process 
Engineering). International Atomic Energy Agency, Vienna (Aus- 
tria). Nov 1990. (CONF-9001142-: Advisory group on technology 
transfer of nuclear techniques and nucleonic control systems in the 
mineral industry, Bombay (india), 15 Jan 1990). In Technology 
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transfer of nuclear techniques and nucleonic control systems in the 
mineral industry: Report of an advisory group meeting held in 
Bombay, 15-19 January 1990. 123p. Order Number DE91619162. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The CSIRO at Lucas Heights has developed and commercialised 
nuclear gauges for on-line analysis in the mineral and coal 
industries. The most widely used are systems for the on-line deter- 
mination of the ash content of coal, and for the in-stream analysis 
of mineral and coal slurries. More recent developments include 
systems for determination of the moisture content of coal, coke 
and other materials. In January 1990, 96 Coalscan on-line ash 
gauges had been sold world-wide to a total value of US$ 12 mil- 
lion. Independent consultants reported that better control of coal 
operations, based on the on-line ash information, resulted in a 1- 
3% increase in coal productivity in Australian plants, corresponding 
to a total savings to Australia of $ 125 million over a five-year pe- 
riod. About 60 plant systems for on-stream analysis of mineral and 
coal slurries have been sold. The increase in recovery of metallifer- 
ous minerals is usually in the range of 0.5-3%, and for coal 
slurries, a 10% increase has been indicated in trials at two plants. 
Technology transfer has been undertaken in Australia by plant tri- 
als, by joint development with licensees, and by licensees at the 
time of installation of commercial gauges. As part of the UNDP 
Industrial Project covering the Asia/Pacific region, Australia has un- 
dertaken training courses both in Australia and in the Philippines 
relating to on-stream analysis and control of mineral concentrators. 
This has resulted in on-stream analysis systems being installed in 
the regional countries, and considerable financial benefits from bet- 
ter control of concentrators. Australia recently commenced training 
courses in another sub-project in the UNDP Industrial Project relat- 
ing to on-line determination of the ash content of coal and control 
of coal operations. (author). 18 refs, 7 figs, 3 tabs. 


9805 (IAEA-TECDOC-578, pp. 33-41) Benefits of new ap- 
plications and new type gauges using nuclear techniques in 
the iron making process. Tominaga, H. (Japan Atomic Energy 
Research Inst., Oarai, Ibaraki (Japan). Application and Develop- 
ment Div.); Ishikawa, |. International Atomic Energy Agency, 
Vienna (Austria). Nov 1990. (CONF-9001142—: Advisory group on 
technology transfer of nuclear techniques and nucleonic control 
systems in the mineral industry, Bombay (India), 15 Jan 1990). In 
Technology transfer of nuclear techniques and nucleonic control 
systems in the mineral industry: Report of an advisory group meet- 
ing held in Bombay, 15-19 January 1990. 123p. Order Number 
DE91619162. Source: OSTI;NTIS (US Sales Only);INIS. 

The steel industry in Japan is a big user of radiation-applied 
gauges which have contributed to the mass production of high 
quality steel products. The steel industry has, however, still a 
strong requirement for more advanced instrumentation to achieve 
the higher stabilization of process operations. An example of new 
application of nuclear techniques is the introduction of a depth-type 
density gauge to an ore-sintering process. Another example is a 
new moisture gauge for coke to be supplied to a blast furnace. The 
gauge is based on a new measurement principle, i.e., simultane- 
ous use of fast neutron and gamma-ray transmission and applied 
to a new measuring point, i.e., the exit gate of a coke hopper. The 
annual savings in a sintering plant is estimated at 53 million yen 
for 6 million tons production per year. The savings in the blast fur- 
nace due mainly to saving of coke is estimated at 57 million yen 
per annum. (author). 2 refs, 6 figs, 2 tabs. 


9806 (IAEA-TECDOC-578, pp. 43-50) Status and trends in 
nuclear techniques in the mineral industry in India. Eapen, 
A.C. (Bhabha Atomic Research Centre, Bombay (india). Isotope 
Div.); Rao, S.M.; Murthy, T.S. International Atomic Energy Agency, 
Vienna (Austria). Nov 1990. (CONF-9001142—: Advisory group on 
technology transfer of nuclear techniques and nucleonic control 
systems in the mineral industry, Bombay (India), 15 Jan 1990). In 
Technology transfer of nuclear techniques and nucleonic control 
systems in the mineral industry: Report of an advisory group meet- 
ing held in Bombay, 15-19 January 1990. 123p. Order Number 
DE91619162. Source: OSTI;NTIS (US Sales Only);INIS. 

One of the very early nuclear applications in mineral industry in 
India was for controlling the level of zinc ore in an underground 





mine hopper. Similarly ore hoppers and bins in a copper process- 
ing complex have been provided with a number of nucleonic level 
control systems. Radiometric density gauge type RDG 4124 sys- 
tem developed and manufactured by the Electronics Corporation of 
India Ltd finds wide application in mineral processing industry. The 
instrument based on gamma ray attenuation technique is suitable 
for materials in liquid and slurry form. Ash monitoring in coal pro- 
ducing and using industry, employing nucleonic system is yet to 
get established in the Indian industry. A coal ash monitoring sys- 
tem developed indigenously by M/s Electronics Corporation of India 
has been installed at Central Coal Washeries Organisation, 
Dugdha, Bihar. The system uses X-ray back scattering. Off-line X- 
ray fluorescence system was adopted by a zinc ore processing 
plant for quite some time. Two AMDEL radioisotope laboratory 
analysers are used at the Hindustan Zinc, Udaipur for a fairly rapid 
analysis of samples from process streams of two adjacent concen- 
trators. They have reported 1.5% increase in recovery attributable 
to radioisotope analysis. The two Indian oil companies, the Oil and 
Natural Gas Commission and the Oil India Ltd routinely use nuclear 
well logging techniques along with other conventional logs such as 
caliper, temperature, resistivity, SP, etc. Radiotracer application in 
mineral industry is not as wide spread as the tracer application in 
other industries in India. At the alumina plant of M/s Hindustan Alu- 
minium Corporation at Renukoot, residence time studies were 
carried out in two bauxite digestor units. In the oil industry, tracer 
techniques are extensively used for locating water channeling and 
to obtain water injection profiles. (Abstract Truncated) 


9807 (IAEA-TECDOC-578, pp. 51-57) Application of nucle- 
onic control systems in the mineral industry in India. 
Khayyoom, S.A. (Electronics Corp. of India, Hyderabad (India)). In- 
ternational Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-9001142-: Advisory group on technology transfer of 
nuclear techniques and nucleonic control systems in the mineral in- 
dustry, Bombay (india), 15 Jan 1990). In Technology transfer of 
nuclear techniques and nucleonic control systems in the mineral 
industry: Report of an advisory group meeting held in Bombay, 15- 
19 January 1990. 123p. Order Number DE91619162. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Electronics Corporation of India Limited (ECIL) a Govt. of India 
Enterprise under the Department of Atomic Energy make nucleonic 
systems for various mineral applications, such as nucleonic level 
gauges, radiometric density gauges, radiometric belt weighers and 
nucleonic moisture gauges. These systems are used in Steel, Ce- 
ment, Thermal Power generation and Ore beneficiation plants like 
zinc, copper, aluminum and coal. ECIL has supplied around 1600 
nucleonic level gauges, 25 radiometric density gauges, 30 belt 
weighers and 4 nucleonic moisture and charge control systems for 
the blast furnace coke applications. Brief details of these systems 
are discussed in this presentation. (author). 


9808 (IAEA-TECDOC-578, pp. 59-62) Development and 
technology transfer of low cost nucleonic gauges in India. 
Kale, S.W. (Bhabha Atomic Research Centre, Bombay (india). 
Electronics Div.); Bairi, B.R. International Atomic Energy Agency, 
Vienna (Austria). Nov 1990. (CONF-9001142—: Advisory group on 
technology transfer of nuclear techniques and nucleonic control 
systems in the mineral industry, Bombay (India), 15 Jan 1990). In 
Technology transfer of nuclear techniques and nucleonic control 
systems in the mineral industry: Report of an advisory group meet- 
ing held in Bombay, 15-19 January 1990. 123p. Order Number 
DE91619162. Source: OSTI;NTIS (US Sales Only);INIS. 
Electronics Division of BARC has been engaged in the develop- 
ment of useful nucleonic control equipment for the mineral industry 
in India. One such unit where the technology has been transferred 
to an industrial entrepreneur having a good technical base in a 
gamma switch. The technology has been successfully implemented 
in a chemical plant under expert supervision for non-contact level 
gauging application. Though the technology holds a good promise 
for future market growth, much effort is needed to remove misun- 
derstanding about the dangers of this technology. (author). 2 figs. 


9809 (IAEA-TECDOC-578, pp. 103-121) Radiotracer tech- 
niques in the mineral industry. Thyn, J. (institute for Research, 
Production and Application of Radionuclides, Prague (Czechoslo- 
vakia)). International Atomic Energy Agency, Vienna (Austria). Nov 
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1990. (CONF-9001142—: Advisory group on technology transfer of 
nuclear techniques and nucleonic control systems in the mineral in- 
dustry, Bombay (India), 15 Jan 1990). In Technology transfer of 
nuclear techniques and nucleonic control systems in the mineral 
industry: Report of an advisory group meeting held in Bombay, 15- 
19 January 1990. 123p. Order Number DE91619162. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Important applications of radiotracer methods in the field of min- 
ing and processes of mineral industry such as, crushing, grinding, 
classification, flotation, storage and drying of products are de- 
scribed. The important aspects which are evaluated include holdup 
in mills, separation coefficients, critical settling depth and efficiency 
of equalization. Tracer techniques provide data which are used for 
control and optimisation of ore dressing systems. In the mining in- 
dustry the information obtained is useful for design and control of 
draining systems of mines and ventilation of mines. (author). 18 
refs, 9 figs, 1 tab. 


9810 (INIS-mf—12745) Proceedings of the fourth Confer- 
ence on Nuclear Sciences and Applications. Vol. 2: Radiation 
sources; application and technology; basic nuclear science. 
Egyptian Society of Nuclear Sciences and Applications, Cairo 
(Egypt). 1988 426p. (CONF-8803238-: 4. conference of nuclear 
sciences and applications, Cairo (Egypt), 6-10 Mar 1988). Order 
Number DE91003063. Source: OSTI;NTIS (US Sales Only). 

Individual papers are processed separately for the database. 
(DLC) 


9811 (INIS-SU-229, pp. 472) Preparation and study of 
properties of based on cadmium-109 gamma source intro- 
duced into silver monocrystal. Bizina, G.E.; Davydov, A.V.; 
Kartashev, G.R.; Sadovskij, AAA. AN SSSR, Moscow (USSR); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. GAMMA SOURCES/fabrication; CADMIUM 109; 
FABRICATION; MONOCRYSTALS; RADIOACTIVITY; SILVER; 
THERMAL DIFFUSION 


9812 (INIS-SU-229, pp. 480) Application of 6+-method to 
nondestructive quality control of coating thickness. Aref'ev, 
K.P.; Rukhaya, P.P.; Pirtskhalava, D.A.; Gabodze, V.G.; Filip- 
povich, T.V.; Kodzakhiya, T.Eh. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. BETA PARTICLES/albedo; BETA PARTICLES/ 
nondestructive testing; PIPES/nondestructive testing; POSITRONS/ 
annihilation; POSITRONS/nondestructive testing; ALBEDO; CAR- 
BON STEELS; COATINGS; HIGH TEMPERATURE; PIPES; 
POSITRONS; ANNIHILATION; QUALITY CONTROL; SURFACES; 
THICKNESS 


9813 (PNL-SA-18458) Contributions and future of ra- 
dioisotopes in medical, industrial and space applications. 
Tingey, G.L.; Dix, G.P.; Wahlquist, E.J. Pacific Northwest Lab., 
Richland, WA (USA). Nov 1990. 9p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract ACO6-76RL01830. (CONF-901 101-68: 
American Nuclear Society winter meeting, Washington, DC (USA), 
11-15 Nov 1990). Order Number DE91005245. Source: 
OSTI;NTIS;INIS; GPO Dep. 

There are 333 isotopes that have a half-life between 1 day and 
100,000 years that have a wide variety of applications including 
public health, medicine,industrial technology, food technology and 
packaging, agriculture, energy supply, and national security. This 
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paper provides an overview of some of the most extensive applica- 
tions of radioisotopes including some observations of future uses. 
Examples are discussed that indicate that the use of radioisotopes 
is almost unlimited and will continue to grow. There is a growing 
need for future applications development and production. 12 refs., 
1 tab. (BM) 


0703 Isotopic Power Supplies 
Refer also to citation(s) 9813 


9814 (DOE/NE/32140-20) Users manual for Aerospace 
Nuclear Safety Program six-degree-of-freedom reentry simula- 
tion (TMAGRA6C). Sharbaugh, R.C. Johns Hopkins Univ., Laurel, 
MD (USA). Applied Physics Lab. Feb 1990. 189p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract Al01-88NE32140. 
(JHU/APL-ANSP-M-20). Order Number DE91005925. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This report documents the updated six-degree-of-freedom reen- 
try simulation TMAGRA6C used in the Aerospace Nuclear Safety 
Program, ANSP. The simulation provides for the inclusion of the 
effects of ablation on the aerodynamic stability and drag of reentry 
bodies, specifically the General Purpose Heat Source, GPHS. The 
existing six-degree-of-freedom reentry body simulations (TMA- 
GRA6A and TMAGRA6B) used in the JHU/APL Nuclear Safety 
Program do not include aerodynamic effects resulting from geomet- 
ric changes to the configuration due to ablation from reentry flights. 
A wind tunnel test was conducted in 1989 to obtain the effects of 
ablation on the hypersonic aerodynamics of the GPHS module. 
The analyzed data were used to form data sets which are included 
herein in tabular form. These are used as incremental aerodynamic 
inputs in the new TMAGRAEC six-degree-of-freedom reentry simu- 
lation: 20 refs., 13 figs., 2 tabs. 


9815 (UCRL-ID-106187) Thulium heat source IR&D 
Project 91-031: First trimester status report, January 16, 1991. 
Walter, C.E.; Kammeraad, J.E.; Newman, J.G.; Van Konynenburg, 
R.; VanSant, J.H. Lawrence Livermore National Lab., CA (USA). 
Jan 1991. 7p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. Order Number DE91007117. Source: 
OSTI;NTIS; GPO Dep. 

The goal of the Thulium Heat Source study is to determine the 
performance capability and evaluate the safety and environmental 
aspects of a thulium-170 heat source. Thulium-170 has several at- 
tractive features, including the fact that it decays to a stable, 
chemically innocuous isotope in a relatively short time. A longer- 
range goal is to attract government funding for the development, 
fabrication, and demonstration testing in an Autonomous Underwa- 
ter Vehicle (AUV) of one or more thulium isotope power (TIP) 
prototype systems. The approach is to study parametrically the per- 
formance of thulium-170 heat source designs in the power range of 
5-50 kWi,. At least three heat source designs will be characterized 
in this power range to assess their performance, mass, and vol- 
ume. The authors will determine shielding requirements, and 
consider the safety and environmental aspects of their use. 


0704 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 9803, 11162, 11163 


08 HYDROGEN 


0801 Production 
Refer also to citation(s) 9818, 9823, 10238, 10275, 10325 


9816 (CONF-8910245—Summs., pp. 89-100) Current and 
planned HIPHES [high pressure heat exchange system] mate- 
tials support. Federer, J.1. (Oak Ridge National Lab., TN (USA)). 
USDOE Assistant Secretary for Conservation and Renewable En- 
ergy, Washington, DC (USA). Office of Industrial Programs. Jul 
1990. From Advanced Heat Exchangers Program review meeting; 
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Herndon, VA (USA); 11-12 Oct 1989. In Advanced Heat Exchang- 
ers Program review meeting. Summary report. 282p. Order 
Number DE91004625. Source: OSTI;NTIS. 

This presentation described the support provided to contractors 
in testing and selection of materials for heat exchanger tubes and 
other critical components. This includes research of existing materi- 
als technology, special laboratory tests of mechanical and chemical 
properties in a steam reformer atmosphere, assistance to contrac- 
tors in performing field tests at industrial sites. This report consists 
of copies of overheads used in the presentation and a record of a 
question and answer session. 


0802 Storage, Transport, and Handling 
Refer also to citation(s) 9818 


9817 (VTT-TUTK-677) Hydrogen storage in metal hy- 
drides. Tonteri, H. (Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). Metallilaboratorio); Krogerus, O.; Taehtinen, S. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). Apr 1990. 53p. (In 
Finnish). Order Number DE91746267. Source: OSTI;NTIS (US 
Sales Only). 

The main problems using hydrogen as an energy source are es- 
tablishing systems for storing and distribution of hydrogen. Metal 
hydrides offer advantages in storage applications where safe and 
large storage capacity is needed, like in cars, submarines, houses 
etc. Metal hydrides can safely store large volumes of gaseous hy- 
drogen in relatively low pressures. Hydrogen reacts reversibly with 
these metal alloys. Hydrogen absorption is highly exothermic and 
also the released heat can be used in some applications. To utilize 
metal hydrides in the energy technology it is necessary to fully 
understand the hydriding and dehydriding processes to find the op- 
timum conditions for these processes. The literature review of this 
report describes different hydrogen storage methods. The thermo- 
dynamics and kinetics of metal-hydrogen systems are discussed. 
Hydrogen absorption in lanthanium nickel based alloys LaNis, 
LaNig.7Alo.3 and MmNig.s5Feo.15 (Mm = Mischmetal) is studied ex- 
perimentally. When nickel is partly replaced with aluminium in 
lanthanium nickel the plateau pressure decreases in different tem- 
peratures. The particle size of metal hydride powders decreases 
during the hydriding and dehydriding cycles. 


0804 Economic, Industrial, and Business Aspects 


9818 (STU-I-793-90) Program of Research and Develop- 
ment on the production of hydrogen from water: Annual 
progress report 1989. Finnstroem, B. Swedish National Board for 
Technical Development, Stockholm (Sweden). Jul 1990. 92p. Order 
Number DE91746328. Source: OSTI;NTIS (US Sales Only). 

This report comprises annual reports from the operating agents 
of three IEA Hydrogen Annexes; Annex VII storage, conversion 
and safety, Annex VIII technical and economic assessment, and 
Annex IX hydrogen production. Included is also a report on conver- 
sion processes in the hydrogen energy system, emphasizing the 
issue of energy efficiency. (L.E.). 


0808 Properties and Composition 


9819 (FRNC-TH-3692) Critical study of the method of 
electrochemical permeation of hydrogen in metals. Manolatos, 
P. Ecole Nationale Superieure des Mines, 75 - Paris (France). Nov 
1989. 226p. (In French). Order Number DE91749026. Source: 
OSTI;NTIS (US Sales Only). 

Two important problems are encountered for use of electrochem- 
ical permeation of hydrogen in steels. (i) Measurement sensitivity: 
when absorbed hydrogen flux is important, all the hydrogen pass- 
ing through the sample cannot be completely oxidized. (ii) Control 
of boundary conditions: the passive layer, on the detection side, is 
a barrier for hydrogen permeation varying with time. Permeation 
curves cannot be used quantitatively and results are not reliable. 
On a palladium surface hydrogen oxidation is total and conditions 
are stationary. Measurement problems are solved by a good qual- 
ity palladium deposit on steels for their study. 
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Refer also to citation(s) 9825, 9826, 9827, 11014, 11144 


9820 (CONF-910174—1) Classifying forest productivity at 
different scales. Graham, R.L. Oak Ridge National Lab., TN 
(USA). [1991]. 12p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From Ecological land classifica- 
tion: applications to identify the productive potential of Southern 
forests Symposium; Charlotte, NC (USA); 7-9 Jan 1991. Order 
Number DE91007192. Source: OSTI;NTIS; GPO Dep. 

Spatial scale is an important consideration when evaluating, us- 
ing, or constructing forest productivity classifications. First, the 
factors which dominate spatial variability in forest productivity are 
scale dependent. For example, within a stand, spatial variability in 
productivity is dominated by microsite differences; within a national 
forest such as the Cherokee National Forest, spatial variability is 
dominated by topography and land-use history (e.g., years since 
harvest); within a large region such as the southeast, spatial vari- 
ability is dominated by climatic ‘patterns. Second, classifications 
developed at different spatial scales are often used for different 
purposes. For example, stand-level classifications are often keys or 
rules used in the field to judge the quality or potential of a site. 
National-forest classifications are often presented as maps or 
tables and may be used in forest land planning. Regional classifi- 
cations may be maps or tables and may be used to quantify or 
predict resource availability. These scale-related differences in con- 
trolling factors and purposes will affect both the methods and the 
data used to develop classifications. In this paper, | will illustrate 
these points by describing and comparing three forest productivity 
classifications, each developed for a specific purpose at a specific 
scale. My objective is not to argue for or against any of these par- 
ticular classifications but rather to heighten awareness of the 
critical role that spatial scale plays in the use and development of 
forest productivity classifications. 8 refs., 2 figs., 1 tab. 


9821 (EUR-12632) Short rotation forestry as a source of 
energy: Final report. Neenan, M. (Agricultural Inst., Carlow (ire- 
land)). Commission of the European Communities, Luxembourg 
(Luxembourg). Directorate General Telecommunications, Informa- 
tion Industries and Innovation; Agricultural Inst., Carlow (ireland). 
1990. 83p. Sponsored by Commission of the European Communi- 
ties. Contract EN3B-0039-IRL. Source: OSTI;NTIS (US Sales 
Only);Office for Official Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg. 

Originally it was envisaged that fuel wood could be grown eco- 
nomically on poor quality soil, of which large areas occur in several 
EC countries. This project has shown that a yield of 15-18 t.D.M. 
ha-' annum —' can be obtained from short rotation coppice 
forestry over at least 4 harvestings. Since this project began in 
1977, a surplus of many agricultural products has developed. An 
economic use for this surplus land is energy crops such as Short 
Rotation Forestry (SRF). On better quality land, poplar will usually 
outyield willow, but the coppicing ability of the newer genetically- 
improved poplar clones has yet to be proven. A systems analysis 
shows that on poor quality soils such as Atlantic blanket peat, SRF 
is uneconomic unless more productive species can be found. At 
the other centres, including mined-out peatland, SRF can be pro- 
duced at a competitive cost. Methods and costs of harvesting have 
not yet been determined, and these are now probably the most 
critical factor in the introduction of SRF. The system is environ- 
mentally positive. SRF plantations increase the range of song and 
gamebirds. The resultant fuel is low in sulphur and arsenic, and so 
could help to overcome the problem of air pollution which is now a 
problem in many European cities. 51 refs., 8 figs., 33 tabs. 


9822 (ORNL/Sub-85-27412/5-P2) Evaluation of potential 
herbaceous biomass crops on marginal crops lands: 2, Eco- 
nomic potential: Final report, 1985-1989. Dobbins, C.L. (Purdue 
Univ., Lafayette, IN (USA). Dept. of Agricultural Economics); 
Preckel, P.; Mdafri, A.; Lowenberg-DeBoer, J.; Stucky, D. Oak 
Ridge National Lab., TN (USA); Purdue Univ., Lafayette, IN (USA). 
Dept. of Agricultural Economics. Nov 1990. 86p. Sponsored by 
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U.S. DOE Conservation & Renewable Energy. DOE Con- 
tract ACO5-840R21400. Order Number DE91007811. Source: 
OSTI;NTIS; GPO Dep. 

The economic feasibility of producing biomass feedstocks as an 
alternative crop in the corn belt is considered. Biomass crops con- 
sidered include alfalfa, birdsfoot trefoil, reed canarygrass, 
sorghum-sudangrass, sweet sorghum, switchgrass and tall fescue. 
Cost budgets were constructed for each crop and for the traditional 
crops of corn and soybeans. Simulations based on weather data 
were employed to estimate a joint distribution of yields for all crops 
both on highly productive land and on land considered marginal for 
row crop production. Revenues for biomass crops were determined 
based on a contract price assumption and simulated yields. Corn 
and soybean revenues were based on historical prices and simu- 
lated yields. Sorghum-sudangrass, sweet sorghum, reed 
canarygrass, and switchgrass were identified via stochastic domi- 
nance as promising biomass crops for Midwest production. To 
capture the beneficial effects of crop diversification for risk man- 
agement and for reducing resource bottlenecks, whole farm 
planning models were constructed. An expected utility of profit ob- 
jective function was employed. The results of the analysis indicate 
that biomass feedstock production can be economically viable in 
the Midwest and can compete favorably for land with traditional 
crops. The most promising biomass crops appear to be switch- 
grass and reed canarygrass. 27 refs., 27 tabs. 
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9823 (DOE/CH/10093—84, pp. 4-9) [Mapping the route to 
improved transportation technologies] Through alternative fu- 
els research. Solar Energy Research Inst., Golden, CO (USA). 
Nov 1990. In Conservation and renewable energy technologies for 
transportation. 20p. Order Number DE91002103. Source: 
OSTI;NTIS. 

OTT’s Office of Alternative Fuels focuses on two major areas of 
development: biofuels systems research and fuel utilization data 
and analysis. Biofuels systems research centers on the production 
(growth) and conversion of biomass feedstocks into liquid fuels for 
transportation use, particularly alcohol fuels such as ethanol and 
methanol. In the fuel utilization data and analysis group, efforts are 
focused on establishing a comprehensive data base to demonstrate 
the environmental, economic, and performance characteristics of 
alternative fuels. This effort will cover research on fuels including 
ethanol, methanol, compressed and liquefied natural gas (CNG and 
LNG), diesel fuel substitute from vegetable oils, liquid propane gas 
(LPG), and hydrogen. The status of this research is described. 


9824 (EUR-12643) Technical improvement of systems for 
harvest, transport, storage and dehydration of wood and straw 
for energy under consideration of economical aspects: Final 
report. Bludau, D. (Technische Univ. Muenchen, Freising 
(Germany, F.R.). Bayerische Landesanstalt fuer Landtechnik Wei- 
henstephan); Kraemer, U.; Strehler, A.; Stuetzle, W.; Turowski, P.; 
Kolloch, P.; Ortmaier, E. Commission of the European Com- 
munities, Luxembourg (Luxembourg). Directorate General 
Telecommunications, Information Industries and Innovation; Techni- 
sche Univ. Muenchen, Freising (Germany, F.R.). Bayerische 
Landesanstalt fuer Landtechnik Weihenstephan. 1990. 70p. Spon- 
sored by Commission of the European Communities. Contract EN 
3B-0070-D(B). Source: OSTI;NTIS (US Sales Only);Office for Offi- 
cial Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg. 

Stockpile shrinkage of fossil energy-sources, risks of nuclear en- 
ergy, the rise of CO in the atmosphere, and the many unforeseen 
impacts, awoke great interest in renewable energy sources. 
Biomass is one of these inexhaustible energy supplies. After evalu- 
ating five different methods of straw preparation, it was found that 
the best results were achieved by removing all counterblades and 
distributing the straw with deflector blades, mounted on the 
combine chopper. Testing of various press types showed that com- 
pression of straw without binders is technically possible. Different 
wood chips of different sizes was dried in both thick and thin lay- 
ers. In developing a self propelled harvester, the most critical 
bottleneck was found to be the technical problem of lifting the trees 
continuously to the chopper. With the present conditions in forestry, 
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the costs of providing wood range mainly between 50.-DM/t and 
180.-DM/t. With respect to straw, the use of big bales is found to 
be the most economic method and the cost range is between 65.- 
DM/‘t to 90.-DM‘t. The cost-benefit-relation of briquetting/pelleting 
straw or wood is, with the current energy prices, rather un- 
favourable compared with the application of bales or wood chips. 
From the results obtained, it is possible to find the break even 
point under changing conditions. 9 refs., 39 figs., 18 tabs. 


9825 (ORNL-6639) Herbaceous Energy Crops Program: 
Annual progress report for FY 1988. Turhollow, A.F.; Cushman, 
J.H.; Johnston, J.W. Oak Ridge National Lab., TN (USA). Nov 
1990. 80p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC05-840R21400. Order Number 
DE91007775. Source: OSTI;NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3561. 

This report describes the activities and accomplishments of the 
Herbaceous Energy Crops Program (HECP) for the year ending 
September 30, 1988. The HECP is part of the US Department of 
Energy's biofuels research program. It supports research that will 
lead to the development of terrestrial, nonwoody plant species as 
energy crops. Oak Ridge National Laboratory provides field man- 
agement for the HECP and coordinates research in the program. 
The HECP emphasizes the development of cellulosic feedstocks 
for thermochemical and biochemical conversion to liquid and 
gaseous fuels and includes a smaller amount of research on 
oilseed crops. In FY 1988 the fourth season of field research was 
conducted for the five cellulosic crop species screening and selec- 
tion projects in the Southeast and Midwest/Lake states. Field work 
was initiated in two new screening studies in the Great Plains. All 
these studies, especially those involving new plantings, were af- 
fected to some degree by a widespread and severe drought. The 
drought provided interesting insights into the risks associated with 
certain crops and cropping systems. The timing of the extremely 
dry weather was a critical variable. 8 refs., 14 figs., 26 tabs. 


9826 (ORNL/Sub-85-27410/5) Screening and selection of 
herbaceous species for biomass production in the Midwest/ 
Lake States: Final report, 1985-1989. Pfeifer, R.A. (Cornell 
Univ., Ithaca, NY (USA). Dept. of Soil, Crop and Atmospheric Sci- 
ences); Fick, G.W.; Lathwell, D.J.; Maybee, C. Oak Ridge National 
Lab., TN (USA). Nov 1990. 105p. Sponsored by U.S. DOE Conser- 
vation & Renewable Energy. DOE Contract AC05-840R21400. 
Order Number DE91007809. Source: OSTI;NTIS; GPO Dep. 
Three tasks undertaken to evaluate the production of biomass in 
the Midwest/Lake States. The first task was the development of a 
soil resource inventory using an automated soil data base and digi- 
tized soil maps. The study demonstrates how an automated soil 
data storage, retrieval, and display system can be used to predict 
soil related problems, to identify areas most suitable for biomass 
production, and to provide soil data for use in crop simulation mod- 
els. A second task involved both field and laboratory experiments. 
Fertility levels and harvest management systems were evaluated 
for several species on a variety of soil types to ascertain their suit- 
ability for production of biomass for conversion to energy. The final 
was to develop a computer program to model biomass production. 
Data was collected and a program (HERBIE) which requires 
weather, soil survey, soil test, and management data as inputs has 
been designed. Growth parameters for biomass crops will be part 
of the model. Outputs will be estimates of biomass yield, including 
growth curves as a function of time. 8 refs., 28 figs., 15 tabs. 


9827 (ORNL/Sub-85-27411/5) Screening of herbaceous 
species for energy crop production: Final report, 1985-1990. 
Wright, N. (Geophyta, Vickery, OH (USA)). Oak Ridge National 
Lab., TN (USA); Geophyta, Vickery, OH (USA). Nov 1990. 94p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC05-840R21400. Order Number DE91007810. Source: 
OSTI;NTIS; GPO Dep. 

Seven grass and two legume species were selected for screen- 
ing as part of the US Department of Energy's Herbaceous Energy 
Crops Program. Three sites with silty clay soil were selected, each 
with varying degrees of internal drainage, slope, and initial fertility. 
Treatments included two fertility and two weed control levels. Each 
species was harvested once at the end of the growing season ex- 
cept at the most productive site which had one and two harvests 
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per season. Overall dry matter yields for 1986 through 1989 
decreased from the most productive to the least productive site. In- 
creased fertilization elevated all grass yields but not legume yields. 
Weed contro! was beneficial only at the least productive site. The 
most promising energy crops for northern Ohio are forage sorghum 
(Sorghum bicolor L. Moench), producing 4-26 Mg/ha, rye (Secale 
cereale L.) relay cropped with sorghum x sudangrass (Sorghum bi- 
color L. Moench), producing 8-24 Mg/ha, and reed canarygrass 
(Phalaris arundinacea L. ) yielding 5-10 Mg/ha. All other species 
were less promising with yields of 2-9 Mg/ha. An alternative 
species study found biomass from weeds to be as much as 6 Mg/ 
ha. Near infrared reflectance spectroscopy is a viable method for 
quick, accurate determination of total nonstructural carbohydrates 
in biomass. 34 refs., 23 tabs. 
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9828 (CONF-9010176-1) Energy potential of modern land- 
fills. Bogner, J.E. Argonne National Lab., IL (USA). [1990]. 14p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract W-31109-ENG-38. From 18. annual Illinois energy confer- 
ence energy aspects of solid waste management; Chicago, IL 
(USA); 29-30 Oct 1990. Order Number DE91006490. Source: 
OSTI;NTIS; GPO Dep. 

Methane produced by refuse decomposition in a sanitary landfill 
can be recovered for commercial use. Landfill methane is currently 
under-utilized, with commercial recovery at only a small percentage 
of US landfills. New federal regulations mandating control of landfill 
gas migration and atmospheric emissions are providing impetus to 
methane recovery schemes as a means of recovering costs for in- 
creased environmental control. The benefits of landfill methane 
recovery include utilization of an inexpensive renewable energy re- 
source, removal of explosive gas mixtures from the subsurface, 
and mitigation of observed historic increases in atmospheric 
methane. Increased commercial interest in landfill methane recov- 
ery is dependent on the final form of Clean Air Act amendments 
pertaining to gaseous emissions from landfills; market shifts in nat- 
ural gas prices; financial incentives for development of renewable 
energy resources; and support for applied research and develop- 
ment to develop techniques for increased control of the gas 
generation process in situ. This paper will discuss the controls on 
methane generation in landfills. In addition, it will address how 
landfill regulations affect landfill design and site management prac- 
tices which, in turn, influence decomposition rates. Finally, future 
trends in landfilling, and their relationship to gas production, will be 
examined. 19 refs., 2 figs., 3 tabs. 


9829 (DOE/PC/79923-T4) The effect of chemical additives 
on the synthesis of ethanol: Technical progress report No. 12, 
June 16, 1990—September 15, 1990. Chuang, S.S.C. Akron Univ., 
OH (USA). Dept. of Chemical Engineering. Nov 1990. 33p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
87PC79923. Order Number DE91006633. Source: OSTI;NTIS; 
GPO Dep. 

The objective of this research is to elucidate the role of additives 
on the ethanol synthesis over Rh- and Ni-based catalysts. Chemi- 
cal additives used for this study will include S, P, Ag, Cu, Mn, and 
Na which have different electronegativities. The effect of additives 
on the surface state of the catalysts, heat of adsorption of reactant 
molecules, reaction intermediates, reaction pathways, reaction ki- 
netics, and product distributions is/will be investigated by a series 
of experimental studies of NO adsorption, reaction probing, study 
state rate measurement, and transient kinetic study. A better un- 
derstanding of the role of additive on the synthesis reaction may 
allow them to use chemical additives to manipulate the catalytic 
properties of Rh- and Ni-based catalysts for producing high yields 
of ethanol from syngas. 49 refs., 6 figs., 3 tabs. 


9830 (ENEA-RT-TIB—89-7) Polymeric membrane in biogas 
up-grading. Fabiani, C. (ENEA, Casaccia (Italy). Dipt. Tecnologie 
Intersettoriali di Base); Bimbi, L.; Bartoli, F.; Santarossa, R. ENEA, 
Casaccia (Italy). Dipt. Tecnologie Intersettoriali di Base; Eniricerche 





SpA, Rome (italy). 1989. 15p. (RT/TIB-89-7). Order Number 
DE91003065. Source: OSTI;NTIS (US Sales Only). 

An experimental hollow fiber based on polysulfone support 
coated with an aliphatic copolymer is studied for biogas separation 
application. Permeability behaviour for four gases, No, CO2, CH,, 
H2S were measured at different pressures (between 1-10 bars and 
temperatures.) Activation energies and separation factors are dis- 
cussed. 13 refs., 8 figs. 


9831 (ETDE-IT—90-95) Pyrolysis of exhausted olive husks 
coupled with two-stage thermal decomposition of aqueous 
olive oi! mill effluents. Di Giacomo, G.; De! Re, G.; Bonfitto, E.; 
lacoboni, S.; Brunetti, N. L’Aquila Univ. (Italy); ENEA, Casaccia 
(Italy). Centro Ricerche Energia. May 1989. 5p. (CONF-8905323— 
1: International conference on pyrolysis and gasification, 
Luxembourg (Luxembourg), 23-25 May 1989). Order Number 
DE91744343. Source: OSTI;NTIS (US Sales Only). 

Paper presented at the international conference on pyrolysis and 
gasification (Luxembourg, 23-25 Jun 1989). 

In the first stage of the proposed thermal decomposition process, 
the vegetation water concentrates are pyrolyzed along with the cor- 
responding amount of olive stone obtained from the exhausted 
olive-husks. The salts separate into the wood charcoal bed while 
the organic compounts leave the pyrolytic reactor as a gaseous 
stream together with other decomposition products of olive-stones. 
This stream can be used directly, or after a partial condensation 
process, as fuel for the energy requirements of the whole process. 
Wood charcoal is also obtained as an interesting by product of this 
waste minimization process. Mass and energy balinces are re- 
ported together with a simplified flow-sheet of the whole process. 


9832 (ETSU-B—1223) Methane recovery from the anaero- 
bic digestion of landfill leachate. Blakey, N.C. (Water Research 
Centre, Medmenham (GB)); Maris, P.J. UKAEA Harwell Lab. (UK). 
Energy Technology Div. 1990. 80p. Contract E/SA/CON/1223/1819. 
Order Number DE91747416. Source: OSTI;NTIS (US Sales Only). 
The objectives of this work were to assess the use of anaerobic 
digestion as a treatment and energy recovery process in the over- 
all management of landfills and to compare the economic aspects 
and benefits of such a process with more conventional landfilling 
and gas abstraction techniques, including currently available 
leachate management options (eg aerobic treatment) (author). 


9833 (ETSU-L-29) Summary of UK research on landfill 
microbiology: mid 1970s-1990. Lawson, P.S. Energy Technology 
Support Unit, Harwell (UK). 1990. 16p. (CONF-9005308—1: Harwell 
waste management symposium, Harwell (UK), 2 May 1990). Order 
Number DE91742559. Source: OSTI;NTIS (US Sales Only). 

A brief review is given of the UK research on landfill microbiol- 
ogy from the mid - 1970s to 1990. The research has been largely 
directed towards controlling and understanding degradation pro- 
cesses associated with landfill sites. Conclusions from the work are 
presented and recommendations for further research made. (U.K.). 


9834 (EUR-12678) Air gasification of biomass for the 
production of low Btu gas. Chavot, R. (Framatome Creusot En- 
ergie, 71 - Le Creusot (France)). Commission of the European 
Communities, Luxembourg (Luxembourg). Directorate General 
Telecommunications, Information Industries and Innovation; Fram- 
atome Creusot Energie, 71 - Le Creusot (France). 1990. 33p. 
Sponsored by Commission of the European Communities. Contract 
ENSB-0054-F. Source: OSTI; NTIS (US Sales Only); Office for Of- 
ficial Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg. 

The aim of this work has been to study the air gasification of lig- 
nocellulosic biomass wastes in a fluidized bed reactor, for the 
production of a low-Joile gas for combustion in kilns (paper mill 
lime kilns for example) or boilers. The reactor operates on the au- 
tothermal mode. The difficulty is to generate a tar + carbon free 
gas, suitable for being substituted to imported energies such as 
fuel-oil or natural gas. The experimental facility is the atmospheric 
pilot of Le Creusot (capacity 150-200 kg/h of wood) on which had 
been previously developed the syngas from wood production pro- 
cess, by oxygen and steam gasification. The description of a 
typical industrial gasification unit is presented (4 th wood wastes, 
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dry basis) and an economical evaluation of that technique is given 
at the end of the report. 5 figs., 2 tabs. 


9835 (EUR-12679) Lytic process studies on anaerobic 
digestion of organic wastes: Final report. Durecu, S. (PEC En- 
gineering, 95 - Cergy Pontoise (France). Service de Recherche et 
Developpement); Thauront, J.; Festino, C.; Aubart, C.; Reisinger, 
O. Commission of the European Communities, Luxembourg (Lux- 
embourg). Directorate General Telecommunications, Information 
Industries and Innovation; PEC Engineering, 95 - Cergy Pontoise 
(France). Service de Recherche et Developpement; Nancy-1 Univ., 
54 - Vandoeuvre-les-Nancy (France). Lab. d’Ecologie Microbienne. 
1990. 200p. (in French). Sponsored by Commission of the Euro- 
pean Communities. Contract EN3B/0093/F. Source: OSTI;NTIS 
(US Sales Only);Office for Official Publications of the European 
Communities, 2, rue Mercier, L-2985 Luxembourg. 

To improve anaerobic digestion of pig manure, solubilization of 
the solid fraction was studied as the rate limiting step in the 
biomethanation process in an experimental completely mixed 
digester. The performance of conventional digesters should anaer- 
obic microflora were inefficient in degrading complex biopolymers 
such as plant fibers. For pectin or cellulose, the use of digestible 
co-substrates accelerated methanation by increasing the yield of 
methane and a doubling of the apparent first order solubilization 
rate constant (Kp = 0.090/d). Lignin should methanation by de- 
creasing methane yield and reducing the rate constant (Kp = 0.035/ 
d). This inhibition was unrelated to volatile fatty acid accumulation. 
Nine strains of pectinolytic and/or cellulolytic bacteria were isolated. 
Chitin, a structural constituent of many final species, was effectively 
solubilized dining anaerobic digestion of pig manure. Seven strains 
of chitinolytic bacteria were isolated by high chitnese activity. The 
mycolytic power of fermenting manure processes acting through 
lytic microflora has been shown to be an effective antagonist of soil 
borne phytopathogenic fungi, as well as a fertilizer. In greenhouse 
trails, this compiled fraction demonstrated its ability to control flux 
unit. Keratin enhanced methane production, and increased H2S 
nearly six-fold. Bacterial strains able to solubilize keratin were also 
used in autoclawed feather meal to extract the amino acids. (KJD) 


9836 (NEI-DK—468) Thermophilic hydrolysis of liquid ma- 
nures. Dansk Teknologisk Inst., Taastrup (Denmark). Bioteknik. 
[1990] 55p. (In Danish). Contract ENS-1383/89-8. Order Number 
DE91746217. Source: OSTI;NTIS (US Sales Only). 

EFP-89. 

The aim was to examine the influence of various factors on the 
decomposition of separated cattle manures. No effects from en- 
zyme treatment either before or after batch decomposition or after 
NaOH treatment of the separated manures were found. Treatment 
with NaOH before batch decomposition of the manures gave no ef- 
fect. The addition of propionic acid before batch decompostion 
showed an inhibiting effect with propionic acid concentrations of up 
to 4.000 mg/l or just over. Where propionic concentrations were up 
to 4.000 mg/l, increased gas production was observed, this was 
caused by the breakdown of the propionic acid. The addition of tri- 
olein before batch decomposition had an inhibiting effect with high 
concentration independent of whether the inoculated material was 
adapted to fat or not. In the case of low concentrations no inhibi- 
tions were observed. The addition of grease trap fat such as COD 
with continual experimentation on separated cattle manures, cellu- 
lose and soya flour as substrates gave no results. (AB) 32 refs. 


9837 (NEI-DK-471) Supplement to thermophilic hydroly- 
sis of liquid manures. Dansk Teknologisk Inst., Taastrup 
(Denmark). Bioteknik. [1990] 55p. (In Danish). Contract ENS- 
1383/89-8. Order Number DE91746233. Source: OSTI;NTIS (US 
Sales Only). 

EFP-89. 

A supplement to "Thermophilic hydrolysis of liquid manures” 
which contains descriptions of testing methods and results for 
determining the influence of additives such as propionic acid or tri- 
olein on chemical reactions in connection with the decomposition of 
liquid manures under thermophilic conditions. (AB). 
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9838 (ETSU-B-1178) Forestry waste firing of industrial 
boilers. UKAEA Harwell Lab. (UK). Energy Technology Div.; FEC 
Consultants Ltd., Oldham (UK). Mar 1990. 95p. Contract 
E/5A/CON/1178/1484/1560. Order Number DE91745534. Source: 
OSTI;NTIS (US Sales Only). 

Forests can be planted and managed specifically with the aim of 
obtaining an energy product as well as more conventional forest 
products such as saw logs. It has been forecast that by the year 
2000, the harvestable yield of forestry residues will amount to 
some 2.17 Mt../annum (0.7 Mtce). However, studies already un- 
dertaken for ETSU have indicated that, in the short term, it is 
unlikely that industry will benefit from this valuable biofuel without 
encouragement. In Sweden, forestry waste provides a significant 
contribution to the country’s energy requirements and is the main 
fuel in numerous district heating boiler plants. The uptake of 
forestry and wood wastes as a fuel in Sweden has been achieved 
largely by taking positive political decisions. Government aid and 
grants have supported the installation of purpose designed replace- 
ment wood fired boilers plants. These purpose designed plants 
tend to be much more expensive than conventional fossil fuel fired 
boiler plant. (author). 


9839 (EUR-12677) Pyrolytic products utilisation assess- 
ment study. Salvi, G. (COGIS, San Donato Milanese (italy)); Salvi, 
G. Jr. Commission of the European Communities, Luxembourg 
(Luxembourg). Directorate General Telecommunications, Informa- 
tion Industries and Innovation; COGIS, San Donato Milanese 
(Italy). 1990. 42p. Sponsored by Commission of the European 
Communities. Contract EN3B-0191-1(CH). Source: OSTI;NTIS (US 
Sales Only);Office for Official Publications of the European Com- 
munities, 2, rue Mercier, L-2985 Luxembourg. 

This document reports the results of a series of combustion tests 
on a wood chip pyrolysis oil produced by Consorzio ALTEN SpA at 
the Raiano biomass pyrolysis plant. Use has been made of an ex- 
perimental furnace equipped with a boiler-type burner. The nominal 
flame throughput, preliminarily fixed on 0.10 + 0.15 MW due to low 
fuel availability, could subsequently be enhanced to 0.20 + 0.45 
MW, in order to gain more valuable data for an industrial applica- 
tion. The furnace investigation has been executed on a series of 
eight intermittent firing tests, and was preceded by some laboratory 
analyses on the composition and fluid dynamic characteristics of 
the pyrolysis oil. 3 refs., 5 figs., 5 tabs. 


9840 (NEI-DK-477) Small bio-fuel fired CHP-plant. Astrup- 
gaard, N.P. DK-Teknik, Soeborg (Denmark). Dec 1990 1ip. 
Contract EM-151/88-4. Order Number DE91746261. Source: 
OSTI;NTIS (US Sales Only). 

This report is an investigation concerning small CHP-plants 
based on biomass. The project is based on application of serially 
produced prefurnaces for combusiton of bio-mass in connection 
with ordinary industrial steam boilers of the fire-tube boiler type, as 
exactly a reduction of the price for the boiler type components is 
the actual idea of the project. The plant consits of two prefurnaces 
connected to the boiler, producing 3.2 T/h steam at 26 bar a., 380 
deg. C superheating. The steam is expanded in a newly developed 
steam engine to vacuum at 0.66 bar a., 88 deg. C, thereby produc- 
ing approx. 500 kW of electricity. The heat production-capacity is 2 
MW, resulting in a power/heat ratio of approx. 25%. Economic cal- 
culations based on a budget of approximately 8.5 Million DKK and 
an equivalent full load time figure of 6000 hours/year result in pay- 
back times of approx. 4.5 - 7.5 years. (author). 


9841 (ORNL/TM-11736) Results from the third year of op- 
eration of the Federal Methanol Fleet at Argonne National 
Laboratory. West, B.H. (Oak Ridge National Lab., TN (USA)); 
McGill, R.N.; Hillis, S.L.; Hodgson, J.W. Oak Ridge National Lab., 
TN (USA). Jan 1991. 68p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract AC05-840R21400. Order 
Number DE91007822. Source: OSTI;NTIS; GPO Dep. 

Argonne National Laboratory has completed three full years of 
operation of 19 vehicles in the Federal Methanol Fleet Project; ten 
of the vehicles are fueled with M85 (85% methanol, 15% unleaded 
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gasoline). Nearly 675,000 miles have been accumulated on the 
fleet vehicle so far, and comparisons of energy efficiency continue 
to show nearly equal performance between the methanol and 
gasoline vehicles. Emissions tests have revealed evidence of 
degradation of emission control systems for both the methanol and 
gasoline vehicles. Methanol vehicles continued to require more 
maintenance than the gasoline vehicles, and maintenance labor in- 
tensity (hours per 1000 miles) increased for all the vehicle types 
being monitored. Metal accumulation rates in lubricating oil of the 
methanol vehicles continued to be elevated compared to that of 
the gasoline vehicles. Driver satisfaction in the third year appeared 
to be about the same as the second year, with the gasoline 
vehicles generally being rated slightly higher than the methanol ve- 
hicles. 13 refs., 21 figs., 10 tabs. 


0930 Economic, Industrial, and Business Aspects 
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9842 (CONF-901269-1) A summary of the status of bio- 
mass conversion technologies and opportunities for their use 
in developing countries. Waddie, D.B. (Oak Ridge National Lab.., 
TN (USA)); Perlack, R.D.; Wimberly, J. Oak Ridge National Lab., 
TN (USA). [1990]. 12p. DOE Contract AC05-840R21400. From 6. 
international symposium on agricultural and food processing 
wastes (ISAFPW '90); Chicago, IL (USA); 17-18 Dec 1990. Order 
Number DE91006341. Source: OSTI;NTIS; GPO Dep. 

Biomass plays a significant role in energy use in developing 
countries: however, these resources are often used very ineffi- 
ciently. Recent technology developments have made possible 
improved conversion efficiencies for utility scale technologies. 
These developments may be of interest in the wake of recent pol- 
icy changes occurring in several developing countries, with respect 
to independent power production. Efforts are also being directed at 
developing biomass conversion technologies that can interface 
and/or compete with internal combustion engines for small, isolated 
loads. This paper reviews the technological status of biomass con- 
version technologies appropriate for commercial, industrial, and 
small utility applications in developing countries. Market opportuni- 
ties, constraints, and technology developments are also discussed. 
25 refs., 1 fig., 1 tab. 
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0950 Environmental Aspects 


9843 (SNV-3713) Biofuels from agriculture: An analysis 
of environmental impacts. Andersson, Rune. National Swedish 
Environment Protection Board, Solna (Sweden). 1990. 121p. (In 
Swedish). Order Number DE91746323. Source: OSTI;NTIS (US 
Sales Only). 

The possibility to use agricultural products or by-products as fuel 
for energy purposes are manifold. Energy may be obtained through 
combustion of solid biomass fuels or of alcohols or vegetable oils 
extracted from biomass. Microbial digestion of organic material in 
sludge chambers gives biogas (methane). In this report the envi- 
ronmental effects, of the production of all these biofuels from 
agriculture, is thoroughly treated, and goals for maintaining a 
healthy environment are suggested. (U.W.). 


9844 (TVA/RDG/EQS-90/4) Barge loading facilities in con- 
junction with wood chipping and sawlog mill, Tennessee River 
Mile 145.9R: Environmental assessment. Corps of Engineers, 
Washington, DC (USA); Tennessee Valley Authority, Knoxville, TN 
(USA). Aug 1990. 214p. Sponsored by Tennessee Valley Authority. 
Order Number DE91005457. Source: OSTI;NTIS. 

The purpose of this Environmental Assessment (EA) is to evalu- 
ate the environmental consequences of approving, denying, or 
adopting reasonable alternatives to a request for barge loading fa- 
cilities. These facilities would serve a proposed wood chipping and 
sawlog products operation at Tennessee River Mile (TRM) 145.9, 
right descending bank, (Kentucky Lake), in Perry County, Ten- 
nessee. The site is located between Short Creek and Peters 





Landing. The applicant is Southeastern Forest Products, L.P. 
(SFP), Box 73, Linden, Tennessee and the proposed facilities 
would be constructed on or adjacent to company owned land. Por- 
tions of the barge terminal would be constructed on land over 
which flood easement rights are held by the United States of 
America and administered by the Tennessee Valley Authority 
(TVA). The US Army Corps of Engineers (CE) and TVA have regu- 
latory control over the proposed barge terminal facilities since the 
action would involve construction in the Tennessee River which is 
a navigable water of the United States. The wood chipping and 
sawlog products facilities proposed on the upland property are not 
regulated by the CE or TVA. On the basis of the analysis which 
follows, it has been determined that a modified proposal (as de- 
scribed herein) would not significantly affect the quality of the 
human environment, and does not require the preparation of an 
environmental impact statement. 8 refs. 
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1002 Production 


Refer also to citation(s) 9351, 9363, 9364, 9365, 9366, 9367, 
9373, 9377, 9379, 9458, 9834 


9845 (DOE/PC/90291-T1) Design of a high activity and 
selectivity alcohol catalyst: First quarterly report, August 7, 
1990—November 6, 1990. Foley, H.C.; Mills, G.A. Delaware Univ., 
Newark, DE (USA). Center for Catalytic Science and Technology. 
26 Nov 1990. 7p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract FG22-90PC90291. Order Number DE91005919. Source: 
OSTI;NTIS; GPO Dep. 

Research on the design of a high selectivity alcohol catalyst con- 
tinued. During the first quarter of this project, our goals have been 
to overhaul key experimental equipment used in the previous 
project, plan and design new equipment and to identify a person to 
carry out the research program. The flow microreactor, previously 
assembled, has been reactivated and major improvements have 
been made both to the reactor and its attendant analytical instru- 
mentation. This equipment is described later in this report. In 
addition to this, a state-of-the-art hydrogen chemisorption instru- 
ment has been designed and the components for its construction 
have been ordered. Additionally, four recent publications by the 
principal investigators on the subject of this project have appeared. 
3 figs. 


9846 (DOE/PE-0097P) Assessment of costs and benefits 
of flexible and alternative fuel use in the US transportation 
sector: Technical report five, Costs of methanol production 
from biomass. USDOE Office of Policy, Planning and Analysis, 
Washington, DC (USA). Dec 1990. 27p. Sponsored by U.S. DOE 
Conservation & Renewable Energy; U.S. DOE Office of Policy, 
Planning and Analysis. Order Number DE91004970. Source: OSTI; 
NTIS; GPO Dep. 

In 1988 the Department of Energy (DOE) undertook a compre- 
hensive technical analysis of a flexible-fuel transportation system in 
the United States. During the next two decades, alternative fuels 
such as alcohol (methanol or ethanol), compressed natural gas 
(CNG), and electricity could become practical alternatives to oil- 
based fuels in the US transportation sector. The DOE Alternative 
Fuels Assessment is aimed directly at questions of energy security 
and fuel availability. To keep interested parties informed about the 
progress of the DOE Alternative Fuels Assessment, the Depart- 
ment periodically publishes reports dealing with particular aspects 
of this complex study. This report provides an analysis of the ex- 
pected costs to produce methanol from biomass feedstock. 
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9847 (DOE/EA-0395) Environmental assessment, Lake 
Roosevelt kokanee salmon facilities. USDOE Bonneville Power 
Administration, Portland, OR (USA). Apr 1990. 118p. Sponsored by 
U.S. DOE Environment Safety & Health. Order Number 
DE91007433. Source: OSTI;NTIS; GPO Dep. 

The Bonneville Power Administration (BPA) proposes to fund the 
design, construction, operation, and maintenance of two kokanee 
salmon facilities. First, a hatchery is proposed to be located in 
southern Stevens County on the Spokane Indian Reservation at 
Galbraith Springs. Second, an adult trapping and juvenile acclima- 
tion facility is proposed to be located in Ferry County on Sherman 
Creek. The Sherman Creek facility would acclimate 1.7 million 
kokanee fry for release into Lake Roosevelt. The Galbraith Springs 
facility would produce 6.7 million kokanee fry annually for release 
into Lake Roosevelt and 5 million kokanee fry annually for Banks 
Lake. Fertilized eggs would be provided to the Galbraith Springs 
hatchery by adult kokanee returning to Sherman Creek. The two 
kokanee facilities are part of the Northwest Power Planning Coun- 
cil's Columbia River Basin Fish and Wildlife Program under 
measure 903(g)(1). These facilities would be designed to partially 
mitigate hydroelectric impacts and related salmon and steelhead 
losses resulting from the construction and operation of Chief 
Joseph and Grand Coulee dams and to restore and enhance the 
sport fishery in Lake Roosevelt, its tributaries, and Banks Lake. Im- 
plementation of this measure shall not affect drawdown of Lake 
Roosevelt and Banks Lake as needed for power generation and 
downstream salmon and steelhead purposes. 27 refs., 4 figs., 3 
tabs. 


9848 (DOE/EA-0452) Boysen Switchyard, Stage 02 and 
Copper Mountain Substation, Stage 01 Fremont County, 
Wyoming: Environmental assessment. USDOE Western Area 
Power Administration, Loveland, CO (USA). Loveland Area Office. 
Dec 1990. 38p. Sponsored by U.S. DOE Environment Safety & 
Health. Order Number DE91007505. Source: OSTI;NTIS; GPO 
Dep. 

The Western Area Power Administration (Western) is proposing 
to make modifications to the Boysen Substation, located near 
Shoshoni, Wyoming, and to construct, operate, and maintain a new 
substation called Copper Mountain Substation. This action is pro- 
posed because: (1) the location of temporary transformers installed 
at Boysen Substation blocks vehicle access to the 34.5-kV bays; 
(2) electrical clearance of the temporary transformers does not 
meet electrical standards; (3) the equipment at Boysen is obsolete 
and obtaining spare parts is a problem; (4) Western personnel do 
not have round-the-clock access to relay equipment located at 
Boysen Dam; (5) the 6.9/4.16-kV transformer is polychlorinated 
biphenyl (PCB) contaminated; and (6) there is no oil spill contain- 
ment for any equipment at Boysen Substation. All potential impacts 
to air quality from the proposed project would be low in magnitude 
and short-term during construction. Elevation at the Copper Moun- 
tain Substation site is approximately 4800 feet with a gentle slope 
to the west. All potential impacts to soils would be avoided or 
reduced to low, short-term levels with proper mitigation. Most po- 
tential soil impacts would be avoided by using existing access 
roads. Project construction and operation would not have any 
adverse effect on geology or topography. Since vegetation is ex- 
tremely sparse, overall residual impacts to vegetation would be low. 
Use of existing access would minimize new impacts to vegetation. 
No sensitive vegetation areas would be impacted. 7 refs., 2 figs. 
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9849 (DOE/EIS—0156) Cowlitz Falls final environmental 
impact statement. USDOE Bonneville Power Administration, Port- 
land, OR (USA). Dec 1990. 249p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. Order Number DE91007408. 
Source: OSTI;NTIS; GPO Dep. 

The Public Utility District No. 1 of Lewis County (the Applicant or 
the District) proposes to construct and operate a hydroelectric 
project with an installed capacity of 70 MW at Cowlitz Falls, on the 
Cowlitz River near the towns of Morton and Randle, Washington. 
This Final Environmental Impact Statement analyzes several alter- 
natives to the proposed project, including alternative project 
designs, a woodwaste facility, a coal-fired plant, and no-action. The 
analysis of alternative designs of the proposed project includes 
reservoirs with rating levels at elevation 862 feet mean sea 
level (EL 862) and elevation 872 feet mean sea level (EL 872), 
and two alternative transmission line rights-of-way. Construction 
and operation of the proposed project at EL 862 is the preferred 
hydroelectric alternative. A reservoir with an operating level of EL 
862 would have significantly fewer adverse impacts than a reser- 
voir at EL 866 or 872. Based on the available information, the 
Applicant's proposed transmission line route appears to be the pre- 
ferred alternative. Woodwaste generation could represent an 
environmentally preferable alternative, however, a woodwaste plant 
would have a shorter operating life than a hydroelectric facility, and 
it would cost more money both initially and over a 50-year operat- 
ing period. 58 refs., 19 figs., 31 tabs. 


9850 (DOE/EIS—0156-Attach.) Cowlitz Falls final environ- 
mental impact statement: Attachment. USDOE Bonneville Power 
Administration, Portland, OR (USA). Dec 1990. 48p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. (DOE/BP-1524). 
Order Number DE91007409. Source: OSTI;NTIS; GPO Dep. 

The Public Utility District No. 1 of Lewis County (District), with 
headquarters in Chehalis, Washington, proposes to construct a hy- 
droelectric project with an installed capacity of 70 MW on the 
Cowlitz River in the vicinity of Morton and Randle, Washington. 
The project would inundate 10 miles of the Cowlitz River and 1.5 
miles of the Cispus River, and would consist of: (1) a concrete- 
gravity dam at River Mile (RM) 88.5, extending 145 feet above the 
streambed, with a 15-foot-wide, 700-foot-long crest, and containing 
a ogee spillway with four radial gates and one ungated section; (2) 
two sediment sluices; (3) a reservoir covering 610 acres, with a to- 
tal volume of about 11,000 acre-feet; (4) an indoor powerhouse 
integrated with the dam, power intakes, and spillway; (5) a switch- 
yard located atop the dam; (6) a tailrace and modified channel, 
extending approximately 5 mile downstream from the powerhouse; 
(7) a 230-kV transmission line, extending approximately 5.2 miles 
to a new substation at Glenoma; and (8) appurtenant facilities. In 
1981, the State of Washington completed a Final Environmental 
Impact Statement (FEIS) for the proposed construction and opera- 
tion of the Cowlitz Falls dam in accordance with the State 
Environmental Policy Act (SEPA). In 1983, the Federal Energy 
Regulatory Commission (FERC) prepared, distributed for public re- 
view, and filed with the Environmental Protection Agency (EPA), a 
FEIS for the Project in compliance with the National Environmental 
Policy Act (NEPA). Additional environmental requirements, such as 
permits, licenses, and mitigation agreements, have been completed 
since the FERC FEIS. BPA has determined that a supplemental 
EIS is not necessary for its proposed action. FERC found that the 
environmental effects of the project's redesign and relocation are 
substantially the same as those described in the 1983 FEIS for the 


project. 
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9851 (NEDO-P-8954) Feasibility study to develop technol- 
ogy using applicable new energy to the global environmental 
problem (desertification). New Energy Development Organiza- 
tion, Tokyo (Japan). Mar 1990. 111p. (in Japanese). Sponsored by 
New Energy and Industrial Technology Development Organization. 
Order Number DE91750215. Source: OSTI;NTIS (US Sales Only). 

This paper reorpted the investigation followed by that in 1988 to 
confirm the feasibility to develop and introduce the energy technol- 
ogy effective and powerful against desert and desertification. 
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Applicable energy in any desert disctricts may be solar energy be- 
cause amount of solar radiation is abundant, solar energy is evenly 
distributed, and solar energy is optimal as the energy source to 
make water most necessary in any deserts. This paper proposed 
two systems: the first is a compact system prepared by combining 
a solar power generating plant and a desalting equipment using 
solar energy heating, and the second system is the enlarged one 
of this combination to improve the environment in a constant 
space. These two systems can not only prevent desertfication but 
also reduce COz emission respectively by 116 tons and 348 tons 
every year, compared with the case of fossil fuel utilization if these 
systems will be used practically. 16 refs., 19 figs., 5 tabs. 
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9852 (CIEMAT—650) Structural and optical properties of 
electrodeposited CulnSe2 thin films for photovoltaic solar 
cells. Guillen, C.; Herrero, J.; Galiano, E. Centro de Investiga- 
ciones Energeticas, Medioambientales y Tecnologicas, Madrid 
(Spain). [1991]. 36p. (in Spanish). Order Number DE91741672. 
Source: OSTI; NTIS (US Sales Only). 

Optical and structural properties of electrodeposited copper in- 
dium diselenide, CulnSes, thin films were studied for its application 
in photovoltaic devices. X ray diffraction patterns showed that thin 
films were grown in chalcopyrite phase after suitable treatments. 
Values of E, for the CulnSe2 thin films showed a dependence on 
the deposition potential as determined by optical measurements. 
(Author) 


9853 (ETDE/ES-mf-1741675) Glow discharge preparation 
and electrooptical characterisation of amorphous silicon al- 
loys for solar cells. Carabe, J. Universidad Complutense de 
Madrid (Spain). Dept. de Fisica Aplicada. 1990 183p. (In Spanish). 
Order Number DE91741675. Source: OSTI;NTIS (US Sales Only). 

A study is presented, focused on the preparation and characteri- 
sation of hydrogenated amorphous silicon alloy thin films for their 
application as p type window layers in pin silicon solar cells. The 
preparation technique used was radio frequency glow discharge. 
The samples were characterised optically (visible, near infrared 
and infrared absorption spectrophotometry) and electrically (dark 
and photoconductivities at ambient temperature and as functions of 
temperature). The influence of each of the preparation parameters 
on film properties has been systematically studied. The results 
have been analysed according to the existing models. Chapter 1 is 
an introduction to the material in question and its photovoltaic ap- 
plications. Chapter 2 describes the experimental procedure used. 
Capter 3 shows and discusses the most relevant results obtained 
in the study of intrinsic amorphous silicon, p type amorphous sili- 
con and p type amorphous silicon carbide window layers, with 
special emphasis on the influence of the use of an alternative 
dopant gas: boron trifluoride. Finally, chapter 4 summarises the 
most relevant conclusions drawn from this research work. (Author) 


9854 (SERVTP-212-3675) Solid State Photovoltaic Re- 
search Branch: Annual report, FY 1989. Solar Energy Research 
Inst., Golden, CO (USA). Sep 1990. 289p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC02- 
83CH10093. Order Number DE91002128. Source: OSTI;NTIS; 
GPO Dep. 

This report summarizes the progress of the Solid State Photo- 
voltaic Research Branch of the Solar Energy Research Institute 
(SERI) from October 1, 1988, through September 30,1 1989. Six 
technical sections of the report cover these main areas of SERIs 
in-house research: Semiconductor Crystal Growth, Amorphous Sili- 
con Research, Polycrystalline Thin Films, Ill-V High-Efficiency 
Photovoltaic Cells, Solid-State Theory, and Laser Raman and Lu- 
minescence Spectroscopy. Sections have been indexed separately 
for inclusion on the data base. 





9855 Solar collector. Montbrun-Gallois, R. 23 Aug 1990. Filed 
date 22 Feb 1990. Canada Patent patent application 2010708. 
21p. Source: Micromedia Ltd., Technical Information Centre, 165 
Hotel de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada 
J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

An improved solar collector comprises two plane photovoltaic so- 
lar collector panels integrated in a tracking device which also 
allows them to withstand wind forces well. The collector of the in- 
vention consists of a roof-shaped structure serving as a support for 
front and rear photovoltaic panels in the form of elongated rectan- 
gles having the same dimensions as the faces of the structure. 
The longitudinal edges of the top of the panels are hinged to a 
common axis of rotation coinciding with the ridge line of the struc- 
ture. Combined with a support, this roof-shaped structure forms an 
assembly which, by means of appropriate mechanisms, can move 
about a vertical rotation axis. The solar collector is also provided 
with 2 different orientation systems, each having a linkage and a 
hydraulic jack. The first, operating in azimuth, enables the moving 
assembly to rotate about its vertical axis, with its plane solar col- 
lectors facing the sun. The second, operating in elevation, enables 
the front and back panels to rotate about their common horizontal 
axis and keep the same inclinations normal to the sun’s rays. This 
second system constitutes the main improvement disclosed by the 
invention. 8 figs. 
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9856 (DOE/AL/20090-T1) Southwest Region Experiment 
Station 1988 report. Southwest Technology Development Inst., Las 
Cruces, NM (USA). May 1989. 37p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract AC04-82AL20090. 
Order Number DE91006933. Source: OSTI;NTIS; GPO Dep. 

The highlights of tasks performed during 1988 by staff members 
at the Southwest Region Experiment Station (SWRES) are summa- 
rized in this report. During 1988, our staff tested and evaluated 
photovoltaic systems, designed hardware for data acquisition sys- 
tems, developed software for data analysis, and demonstrated the 
uses of Photovoltaics (PVs) to the public. Field evaluations of 
stand-alone and grid-connected systems were a major project for 
the SWRES in 1988. The goal was to determine the reliability of 
PV systems, to identify degradation trends, and to recommend so- 
lutions to problems. In 1988, the SWRES staff visited 7 sites and 
tested and evaluated 11 PV systems. Four of the seven tests were 
paid for under the DOE contract, the balance paid for by private 
companies or agencies. They were about 7200 crystalline and 
2200 amorphous silicon (a-Si) modules tested in 1988. Forty-eight 
crystalline modules were nonproducing; thirty-nine of them in the 
Georgetown array. Some problems with the a-Si modules were 
found. However, the significance of these various failures is hard to 
determine. The failures are hard to categorize because of the dif- 
ferences in this newer technology. The system ratings determined 
by the SWRES continue to be lower than the commonly referenced 
number. Georgetown is the worst example—being rated at 210 kW 
compared to the 300kW value used to describe the system. Test- 
ing results from other systems show system rating 5 to 15 percent 
below nameplate. The system testing performed by the SWRES 
show that module failures rates for crystalline modules is lower 
than 2/10,000 per year including the high number of failures at 
Georgetown. For systems that have been operating over seven 
years, it is still difficult to pinpoint any degradation trend in year to 
year performance. 23 figs., 2 tabs. 


9857 (ETDE-IT-90-91) Delphos 300 kW PV plant: Simple 
method to analyze and present performance data. Sarno, A.; Li 
Causi, S.; Apicella, F.; Guerra, M. ENEA, Portici (Italy). Centro 
Ricerche Fotovoltaiche. May 1990. 6p. (CONF-900542-16: 21. In- 
stitute for Electrical and Electronics Engineers (IEEE) photovoltaic 
specialists conference, Kissimmee, FL (USA), 21-25 May 1990). 
Order Number DE91744342. Source: OSTI;NTIS (US Sales Only). 

Paper presented at the 21st IEEE photovoltaic specialists confer- 
ence (Orlando, 21-25 May 1990). 

The proposed simple method to illustrate and compare the per- 
formances of grid connected photovoltaic (PV) power stations is 
based on the introduction of some normalized parameters referring 
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to data on system efficiency, insolation, operation and mainte- 
nance. This paper provides a brief description of the 

procedure and its application. Operating data on the 300 kW ENEA 
(Italian Commission for Alternative Energy Sources) Delphos plant 
are evaluated and illustrated. The plant reliability and system uti- 
lization are illustrated and discussed, together with maintenance 
data and energy production. 


9858 (ETDE-IT—90-101) The second section of Delphos 
photovoltaic pliant. Barra, L.; Li Causi, S.; Calogero, D.; Sarno, A. 
ENEA, Casaccia (italy). Dipt. Fonti Alternative e Risparmio Ener- 
getico. Mar 1989. 10p. (CONF-890340-—1: International conference 
on applications of solar and renewable energy: ASRE-2, Cairo 
(Egypt), 19-22 Mar 1989). Order Number DE91744348. Source: 
OSTI;NTIS (US Sales Only). 

Paper presented at the international conference on applications 
of solar and renewable energy (Cairo, 19-22 Mar 1989). 

The 300 kWp photovoltaic (PV) system that will constitute the 
second section of the Delphos plant is made up by three 100 kWp 
modular standard units (PLUG), parallel connected to the grid. In 
this paper, the PV array, the power conditioning unit and the over- 
all architecture of the standard unit are described and the relevant 
differences with respect to the first Delphos section are discussed. 
It is explained how the use of modular standardized units allows a 
substantial reduction of construction, installation and operations 
costs. Finally, a short evaluation of the expected energy cost is 
presented. 
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9859 (CIEMAT-652) Solar advanced internal film receiver. 
La Torre, M. de. Centro de Investigaciones Energeticas, Medioam- 
bientales y Tecnologicas, Madrid (Spain). [1991]. 27p. (In Spanish). 
Order Number DE91741673. Source: OSTI; NTIS (US Sales Only). 

In a Solar Central Internal Film Receiver, the heat absorbing 
fluid (a molten nitrate salt) flows in a thin film down over the nonil- 
luminated side of an absorber panel. Since the molten salt working 
fluid is not contained in complicated tube manifolds, the receiver 
design is simpler than a conventional tube type receiver resulting 
in a lower cost and a more reliable receiver. The Internal Film Re- 
ceiver can be considered as an alternative to the Direct Absorption 
Receiver, in the event that the current problems of the last one 
cannot be solved. It also describes the test facility which will be 
used for its solar test, and the test plans foreseen. (Author) 


9860 (SAND-90-3142C) The design of future central re- 
ceiver power plants based on lessons learned from the Solar 
One Pilot Plant. Kolb, G.J. Sandia National Labs., Albuquerque, 
NM (USA). [1991]. 26p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC04-76DP00789. (CONF- 
9104123-1: 1991 solar power systems conference, Yalta (USSR), 
22-26 Apr 1991). Order Number DE91005224. Source: OSTI;NTIS; 
GPO Dep. 

The 10-MW, Solar One Pilot Plant was the world’s largest solar 
central receiver power plant. During its power production years it 
delivered over 37,000 MWhrs (net) to the utility grid. In this type of 
electric power generating plant, large sun-tracking mirrors called 
heliostats reflect and concentrate sunlight onto a receiver mounted 
on top a of a tower. The receiver transforms the solar energy into 
thermal energy that heats water, turning it into superheated steam 
that drives a turbine to generate electricity. The Solar One Pilot 
Plant successfully demonstrated the feasibility of generating elec- 
tricity with a solar central receiver power plant. During the initial 2 
years the plant was tested and 4 years the plant was operated as 
a power plant, a great deal of data was collected relating to the ef- 
ficiency and reliability of the plant’s various systems. This paper 
summarizes these statistics and compares them to goals devel- 
oped by the US Department of Energy. Based on this comparison, 
improvements in the design and operation of future central receiver 
plants are recommended. Research at Sandia National Laborato- 
ries and the US utility industry suggests that the next generation of 
central receiver power plants will use a molten salt heat transfer 
fluid rather than water/steam. Sandia has recently completed the 
development of the hardware needed in a molten salt power plant. 
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Use of this new technology is expected to solve many of the per- 
formance problems encountered at Solar One. Projections for the 
energy costs from these future central receiver plants are also pre- 
sented. For reference, these projections are compared to the 
current energy costs from the SEGS parabolic trough plants now 
operating in Southern California. 


1408 Ocean Energy Systems 
Refer also to citation(s) 12197 


9861 (CONF-901194—-9) Design and cost of near-term 
OTEC [Ocean Thermal Energy Conversion] plants for the pro- 
duction of desalinated water and electric power. Rabas, T.; 
Panchal, C.; Genens, L. Argonne National Lab., IL (USA). [1990]. 
9p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract W-31109-ENG-38. From American Society of Me- 
chanical Engineers (ASME) winter annual meeting; Dallas, TX 
(USA); 25-30 Nov 1990. Order Number DE91006406. Source: 
OSTI;NTIS; GPO Dep. 

There currently is an increasing need for both potable water and 
power for many islands in the Pacific and Caribbean. The Ocean 
Thermal Energy Conversion (OTEC) technology fills these needs 
and is a viable option because of the unlimited supply of ocean 
thermal energy for the production of both desalinated water and 
electricity. The OTEC plant design must be flexible to meet the 
product-mix demands that can be very different from site to site. 
This paper describes different OTEC plants that can supply various 
mixes of desalinated water and vapor — the extremes being either 
all water and no power or no water and all power. The economics 
for these plants are also presented. The same flow rates and pipe 
sizes for both the warm and cold seawater streams are used for 
different plant designs. The OTEC plant designs are characterized 
as near-term because no major technical issues need to be 
resolved or demonstrated. The plant concepts are based on DOE- 
sponsored experiments dealing with power systems, advanced 
heat exchanger designs, corrosion and fouling of heat exchange 
surfaces, and flash evaporation and moisture removal from the va- 
por using multiple spouts. In addition, the mature multistage flash 
evaporator technology is incorporated into the plant designs were 
appropriate. For the supply and discharge warm and cold uncer- 
tainties do exist because the required pipe sizes are larger than 
the maximum currently deployed — 40-inch high-density polyethy- 
lene pipe at Keahole Point in Hawaii. 30 refs., 6 figs., 8 tabs. 


9862 (SERI/TP-253-3561) Results of scoping tesis for 
open-cycle OTEC [ocean thermal energy conversion] compo- 
nents operating with seawater. Zangrando, F. (Solar Energy 
Research Inst., Golden, CO (USA)); Bharathan, D.; Green, H.J.; 
Link, H.F.; Parsons, B.K.; Parsons, J.M.; Pesaran, A.A.; Panchal, 
C.B. Solar Energy Research Inst., Golden, CO (USA). Sep 1999. 
318p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC02-83CH10093. Order Number DE89009514. 
Source: OSTI;NTIS; GPO Dep. 

This report presents comprehensive documentation of the experi- 
mental research conducted on open-cycle ocean thermal energy 
conversion (OC-OTEC) components operating with seawater as a 
working fluid. The results of this research are presented in the con- 
text of previous analysis and fresh-water testing; they provide a 
basis for understanding and predicting with confidence the perfor- 
mance of all components of an OC-OTEC system except the 
turbine. Seawater tests have confirmed the results that were ob- 
tained in fresh-water tests and predicted by the analytical models of 
the components. A sound technical basis has been established for 
the design of larger systems in which net power will be produced 
for the first time from OC-OTEC technology. Design and operation 
of a complete OC-OTEC system that produces power will provide 
sufficient confidence to warrant complete transfer of OC-OTEC 
technology to the private sector. Each components performance is 
described in a separate chapter written by the principal investigator 
responsible for technical aspects of the specific tests. Chapters 
have been indexed separately for inclusion on the data base. 
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9863 (BFR-D—14-1990) Central solar heating plants with 
seasonal storage - status report. Dalenbaeck, J.O. (ed.). 
Chalmers Univ. of Tech., Goeteborg (Sweden). Dept. of Building 
Services Engineering. Jun 1990. 182p. Project BFR-850775-4. Or- 
der Number DE91746295. Source: OSTI;NTIS (US Sales Only). 

IEA Solar heating and cooling programme, task 7. 

In general, agreement between calculations performed in recent 
years and measured performance is good, showing that the pre- 
design tools are now reliable. Our present knowledge forms a 
stable basis for appropriate models and parameters. Design tools 
and thermal performance simulation models have been validated 
by comparing design, simulated and measured performance for 
several existing installations. Every participating country has evalu- 
ated its existing plants using a common procedure. System 
configurations and design data are described together with major 
thermal performance evaluation results from existing installations. 
National evaluation summaries are included as appendices. The 
analytical work has been concentrated on two generic system con- 
figurations that were found to be of major interest among the 
participating countries. These system configurations comprise high 
temperature flat plate solar collectors and high temperature water 
or ground storages. A third system configuration presented is a so- 
lar assisted heat pump system with unglazed collectors and a low 
temperature aquifer storage. Economic analyses of the systems 
have been based on investment cost levels in the participating 
countries. All generic systems supply heat at a cost equal to or be- 
low USD 50 per MWh for almost all climates and load sizes using 
estimated future costs, 5% real interest rate and 25 years depreci- 
ation time. Each of the three generic systems has been simulated 
with MINSUN for four climates and three load sizes. Technical 
feasibility of CSHPSS has been well established and selective in- 
troduction may be economically feasible. If the external costs of 
global pollution produced by burning fossil fuels were taken into 
account, CSHPSS would already be cost effective for many appli- 
cations. The key issue for further development of CSHPSS, in 
order to be cost-effective in all countries, is further development of 
the storage technology. 


1410 Solar Collectors and Concentrators 


9864 (STEV-LS-90-1) Parabolic trough solar collectors 
for Swedish climate. Perers, B. (Studsvik Energy, Nykoeping 
(SE)); Johansson, Birger. Statens Energiverk, Stockholm (Swe- 
den). 23 Apr 1990. 111p. (In Swedish). Project STEV-656-066. 
(STUDSVIK-ED-90-12). Order Number DE91746320. Source: 
OSTI;NTIS (US Sales Only). 

The purpose of this project has been to investigate the prerequi- 
sites for a parabolic trough solar collector with vertical-axis rotation, 
to be used in Swedish climate. An 8 m? prototype have been 
erected. Detailed performance measurements have been done dur- 
ing July-October 1989. Evaluation of the measurements show that 
expected momentary performance are fulfilled. Calculations show 
that this type of solar collector can produce 600 kWh/m?,year com- 
pared to 300 kWh/m?,year for todays highly efficient flat plate 
collectors. A detailed cost estimation show that this type of solar 
collector, with two-axis solar tracking, may yield 30-40% lower en- 
ergy consumption than the flat plate collector. (U.W.). 


9865 (SV-F—90-3) An experimental study of pressure de- 
pendent heat losses in an evacuated tubular solar collector. 
Funseth, B.; Karlsson, Anders. Vattenfall Utveckling AB, Aelvkar- 
leby (Sweden). 31 May 1990. 27p. (In Swedish). Order Number 
DE91746314. Source: OSTI;NTIS (US Sales Only). 

Examination paper. 

An experimental investigation have been done concerning the 
heat loss, as a function of pressure, for a cylindrical solar collector. 
The results show that a gain in power of 50% can be achieved for 
a low-emitting surface if the pressure in the solar collector is low- 
ered to 100-10 mbar. This gain is possible irrespective of the 
temperature (70-100 deg C) of the absorber wane. In the case with 
high emitting surface the gain is much less due to the fact that 
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heat radiation dominate the heat loss. Even greater power gain is 
possible if the pressure is lowered to 10-5-10-* bar. 


1420 Heat Storage 


9866 (ORNL/TM-11351) Metallic phase-change materials 
for solar dynamic energy storage systems. Lauf, R.J.; Hamby, 
C. Jr. Oak Ridge National Lab., TN (USA). Dec 1990. 39p. Spon- 
sored by National Aeronautics and Space Administration. DOE 
Contract ACO5-840R21400. Order Number DE91007785. Source: 
OSTI;NTIS; GPO Dep. 

Solar (thermal) dynamic power systems for satellites require a 
heat storage system that is capable of operating the engine during 
eclipse. The conventional approach to this thermal storage problem 
is to use the latent heat of fluoride salts, which would. melt during 
insolation and freeze during eclipse. Although candidate fluorides 
have large heats of fusion per unit mass, their poor thermal con- 
ductivity limits the rate at which energy can be transferred to and 
from the storage device. System performance is further limited by 
the high parasitic mass of the superalloy canisters needed to con- 
tain the salt. This report describes a new thermal storage system 
in which the phase-change material (PCM) is a metal (typically ger- 
manium) contained in modular graphite canisters. These modules 
exhibit good thermal conductivity and low parasitic mass, and they 
are physically and chemically stable. Prototype modules have sur- 
vived over 600 melt/freeze cycles without degradation. Advanced 
concepts to further improve performance are described. These 
concepts include the selection of ternary eutectic alloys to provide 
a wider range of useful melting temperatures and the use of infil- 
tration to control the location of liquid alloy and to compensate for 
differences in thermal expansion. 13 refs., 18 figs. 


15 GEOTHERMAL ENERGY 


1501 Resources and Availability 


9867 (NEI-DK-476) Operational optimization of Akureyri 
district heating plant. Nordisk Ministerraads Fjernvarmeforskn- 
ingsprogram. Benonysson, E.A. Danmarks Tekniske Hoejskole, 
Lyngby (Denmark). Lab. for Varme- og Klimateknik. 1988 148p. (In 
Danish). Order Number DE91746258. Source: OSTI;NTIS (US 
Sales Only). 

The Akureyri district heating (DH) system supplies most of the 
town of Akureyri, Iceland with heat. The principal energy source 
used is geothermal water, which is pumped from five geothermal 
fields. The system also uses two heat pumps in order to recover 
heat from the return pipe and to utilize low-temperature heat from 
one of the geothermal fields. The geothermal fields are now at the 
point of being fully exploited; therefore future expansions of the 
system require either the exploitation of new geothermal fields or 
the establishment of alternative heat production units. It was nec- 
essary to investigate factors controlling the heat load and to 
simulate the effect of the extraction on each individual geothermal 
field. The heat load was modelled as daily mean values with a set 
of linear equations taking into account weather conditions, supply 
temperature and seasonal variations, where the constants were es- 
timated by Least Square Fit (LSF). It was found that in this way it 
was possible to model the heat load with an accuracy higher than 
94%. The models of the geothermal fields consisted of 3 or 4 tanks 
in series, where the sectional areas of the tanks and the flow resis- 
tances between them were estimated from series of measured 
pumping and water level by LSF. These models were able to simu- 
late the geothermal fields with high accuracy. By using Net Present 
Value calcuations it was found that exploitation of new geothermal 
fields or the use of coal-fired heat plant was most economical, fol- 
lowed by an extension of the heat-pumps. (AB) 24 refs. 


1503 Geothermal Exploration and Exploration 
Technology 


9868 (CONF-9004131—) The National Energy Strategy - 
The role of geothermal technology development: Proceedings: 


Geothermal Program Review 8: Proceedings. USDOE Assistant 
Secretary for Conservation and Renewable Energy, Washington, 
DC (USA). Geothermal Div. [1990]. 185p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. From The national energy 
strategy—the role of geothermal technology development; San 
Francisco, CA (USA); 18-20 Apr 1990. Order Number 
DE91004623. Source: OSTI;NTIS; GPO Dep. 

Each year the Geothermal Division of the US Department of En- 
ergy conducts an in-depth review of its entire geothermal R&D 
program. The conference serves several purposes: a status report 
on current R&D activities, an assessment of progress and prob- 
lems, a review of management issues, and a technology transfer 
opportunity between DOE and the US geothermal industry. Topics 
in this year’s conference included Hydrothermal Energy Conversion 
Technology, Hydrothermal Reservoir Technology, Hydrothermal 
Hard Rock Penetration Technology, Hot Dry Rock Technology, 
Geopressured-Geothermal Technology and Magma Energy Tech- 
nology. Each individual paper has been cataloged separately. 


9869 (DOE/ID/12794—1-Vol.1) Time-integrated radon soil- 
gas surveys in geothermal exploration in the Southern Rio 
Grande Rift, New Mexico: Volume 1, Final report. Witcher, J.C.; 
Schoenmackers, R. New Mexico State Univ., Las Cruces, NM 
(USA). Southwest Technology Development inst. Dec 1990. 194p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FG07-881D12794. Order Number DE91007989. Source: 
OSTI;NTIS; GPO Dep. 

This report evaluates time-integrated radon soil-gas surveys for 
convective low- to intermediate-temperature geothermal resource 
exploration in areas with variable soil development and arid 
climate. A practical method for conducting and interpreting alpha- 
track detector (ATD) radon soil-gas surveys is outlined. Initial 
surveying was performed over a well characterized geothermal 
system around Tortugas Mountain, with subsequent exploratory 
surveying near Radium Springs and Rincom. Data filtering and in- 
terpretation is facilitated by application of corrections to ATD 
measurements that are based on a model of pure diffusion. This 
approach yields two important results: most radon highs; not asso- 
ciated with advective or geothermal processes are filtered out; and 
anomalously high positive radon residuals have identified faults 
and areas with higher temperature gradients. This approach shows 
excellent pathfinder potential for targetting shallow upflow zones. 
Conclusions drawn from this study include: field ATD measure- 
ments have lognormal distributions. Lab ATD radon emanation 
measurements of regional soil samples also follow lognormal distri- 
butions. While results of field ATD surveys are not quantitatively 
respectable, they are qualitatively repeatable. A component of ad- 
vective transport is probably observed in most surveyed soils 
during ATD exposure. The Rincon study showed a correlation be- 
tween radon emanation and soil moisture. Windblown sandy soils 
generally have higher radon emanation. When bedrock is shallow, 
or highly developed caliche horizons exist, consistently higher neg- 
ative radon residuals are frequently observed. Geological findings 
of this survey are listed, as are recommended parameters for ATD 
radon soil-gas surveys. (MHB) 119 refs., 103 figs., 7 tabs. 


9870 (DOE/ID/12794—1-Vol.2) Time-integrated radon soll- 
gas surveys in geothermal exploration in the Southern Rio 
Grande Rift, New Mexico: Volume 2, Appendices. Witcher, J.C.; 
Schoenmackers, R. New Mexico State Univ., Las Cruces, NM 
(USA). Southwest Technology Development Inst. Dec 1990. 108p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FG07-881D12794. Order Number DE91007990. Source: 
OSTI;NTIS; GPO Dep. 

This volume contains appendices A1-P from Volume 1. Radon 
and soil data from all three sites (Tortugas Mountain, Radium 
Springs and Rincon) are presented. Also included is a table of site 
locations and temperature depth data for the RAD-series bore- 
holes. 36 tabs. (MHB) 


9871 (SAND-90-0805) Measurement of electromagnetic 
fields over a small electrolytic tank. Caffey, T.W.H.; Morris, H.E. 
Sandia National Labs., Albuquerque, NM (USA). Dec 1990. 75p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC04- 
76DP00789. Order Number DE91007500. Source: OSTI;NTIS; 
GPO Dep. 
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In 1986, Hart proposed a large, hemispherical electrolytic tank 
and the use of the Surface Electrical Potential method with which 
to study resistivity changes due to energy-extraction processes in 
the earth. A second method for the inference of underground resis- 
tivity changes, the Controlled Source Audio-MagnetoTelluric 
method, has been widely used in the field. This method uses mea- 
surements of the electromagnetic field from a surface dipole, rather 
than the surface potential distribution from a buried vertical elec- 
trode, as the basis of the technique. If both SEP and CSAMT could 
be applied to the same model structure in the same electrolytic 
tank, it would seem that the diagnostic information would be en- 
hanced over the use of each technique separately. Accordingly, 
the specific objectives were: to determine to what radial extent the 
bowl could be used as a homogeneous half-space; and to demon- 
strate acceptable accuracy by measuring the effect of a conducting 
target immersed in the bowl and comparing the measurements with 
numerical modeling. Electromagnetic fields over an electrolytic tank 
have been measured by others, and this report begins with a com- 
parative summary of both prior and present work. The next section 
presents the formulas for the electromagnetic fields, and explains 
the choice of a particular method of measuring apparent resistivity. 
The field theory is also used in the subsequent section to provide 
error estimates needed for design guidance. The following sections 
describe the measurements, and the considerations for a larger fa- 
cility. The appendices include the derivatives of the fields, the 
electrolyte characteristics, a description of the apparatus, and cali- 
bration methods. 24 refs., 26 figs. 


1504 Legislation and Regulations 
Refer also to citation(s) 9868, 9872 


1505 Economic, Industrial, and Business Aspects 


9872 (DOE/CE-0303T) Geothermal Progress Monitor, Re- 
port No. 12. USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC (USA). Geothermal Div. Dec 
1990. 78p. Sponsored by U.S. DOE Conservation & Renewable En- 
ergy. Order Number DE91007992. Source: OSTI;NTIS; GPO Dep. 
Before preparation of this issue of the Geothermal Progress 
Monitor began, the reported power glut in US areas of high 
geothermal promise, combined with low oil prices worldwide, sug- 
gested a possible pessimistic outlook for geothermal development. 
Instead, however, the available information points to very favorable 
circumstances for growth in the use of this resource, both at home 
and abroad. Thus, GPM Issue No. 12 documents that the attributes 
of geothermal energy as a reliable, cost-effective, and environmen- 
tally sound energy source are being recognized by policy- and 
decision-makers worldwide as a replacement for more traditional 
fuels. This recognition was necessary to the optimum use of this 
resource and will contribute to its reaching its full potential as an 
energy alternative. The GPM has been published by the Depart- 
ment of Energy since 1980 to synthesize information on all aspects 
of geothermal development to permit identification and quantifica- 
tion of trends in the use of this energy technology. In addition, the 
GPM is a mechanism for transferring current information on 
geothermal technology development to the private sector, and, over 
time, provides a historical record for those interested in the devel- 
opment pathway of the resource. In sum, the Department of Energy 
prepares the GPM for the many diverse interests that make up the 
geothermal community and for the multiple uses it may serve. 


9873 (ORNL-6651) Electric power utility efficiency im- 
provement study, Guatemala Mission. Waddle, D.B. (Oak Ridge 
National Lab., TN (USA)); Chronowski, R.A.; Fritz, J. Oak Ridge 
National Lab., TN (USA). Jun 1990. 96p. DOE Contract AC05- 
840R21400. Order Number DE91007767. Source: OSTI;NTIS; 
GPO Dep. 

The continued economic development of Guatemala is depen- 
dent upon reliable and low cost energy supplies. The country is 
rich in indigenous energy resources, including hydropower and 
geothermal power. The electric power sector, generally termed the 
Sistema Nacional Interconnectado (SNI) in Guatemala, consists of 
three major institutions: the Instituto Nacional de Electrificacion 
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(INDE), the Empresa Electrica de Guatemala, S.A. (EEGSA), and 
the Empresas Electricas Municipales y Privados (EEMP). In addi- 
tion to the interconnected thermal and hydro generation facilities, 
INDE operates five isolated power stations to provide power to re- 
mote areas in Guatemala. All five stations utilize diesel cycle 
internal combustion engine/generator sets, and are managed cen- 
trally by the Gerencia de Produccion in Guatemala City. Billing and 
collections functions are managed by commercial offices in each re- 
spective area. The mission to Guatemala was organized as part of 
the Electric Power Utility Efficiency Improvement Study (EPUES). 
The purpose of EPUES is to determine the management, techni- 
cal, and institutional factors related to power plant performance in 
developing countries. The team was composed of three specialists 
supported by A.|.D. funding, with local support provided by USAID/ 
Guatemala and a local contractor. The mission was divided roughly 
into two phases. The first phase included a comprehensive review 
of the power sector, INDE’s role in the sector, and a management 
audit of INDE. The second phase of the mission was dedicated al- 
most entirely to isolated diesel power plant audits. 6 figs., 11 tabs. 


1506 Environmental Aspects 
Refer also to citation(s) 9872 


1508 Geothermal Power Plants 
Refer also to citation(s) 12197 


1509 Geothermal Engineering 
Refer also to citation(s) 9868 


9874 (BNL-45277) Geothermal materials project input for 
conversion technology task: Annual operating plan, FY 1991. 
Kukacka, L.E. Brookhaven National Lab., Upton, NY (USA). Aug 
1990. 33p. Sponsored by U.S. DOE Conservation & Renewabie 
Energy. DOE Contract AC02-76CH00016. Order Number 
DE91005502. Source: OSTI;NTIS; GPO Dep. 

This ongoing laboratory-based high risk/high payoff R and D pro- 
gram has already yielded several durable cost-effective materials 
of construction for geothermal energy processes. In FY 1991, R 
and D in the following areas will be performed: (1) development 
and downhole testing of advanced high-temperature (800°C) CO,- 
resistant lightweight (1.1 g/cc) well-cementing materials, (2) 
high-temperature chemical systems for lost-circulation control, (3) 
thermally conductive scale-resistant composites for heat-exchanger 
tubing, (4) high-temperature chemical coupling materials which can 
be used to bond elastomers to steel substrates, and (5) 
high-temperature elastomers for use in downhole drill motors. Con- 
tingent upon the results, work on heat-exchanger tubing and 
lost-circulation control materials will be completed FY 1991 and the 
other activities will be continued in FY 1992. Work on other materi- 
als needs will commence in FY 1992. These include the in situ 
conversion of drilling fluids into well-completion materials and 
ceramic-type well casing. All of the subtasks will be performed as 
cost-shared activities with other National Laboratories and/or indus- 
try. Successful developments will significantly reduce the cost of 
well drilling and completion, and energy-extraction processes. Re- 
sults to date are discussed. 2 refs., 2 figs., 2 tabs. 


9875 (DOE/BC—91002214) Injection monitoring with seis- 
mic arrays and adaptive noise cancellation: Final report. 
Harben, P.E.; Harris, D.B.; Jarpe, S.P. Lawrence Livermore Na- 
tional Lab., CA (USA). Jan 1991. 28p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract W-7405-ENG-48. Order Number 
DE91002214. Source: OSTI;NTIS; GPO Dep. 

Although the application of seismic methods, active and passive, 
to monitor in-situ reservoir stimulation processes is not new, seis- 
mic arrays and array processing technology coupled with a new 
noise cancellation method has not been attempted. Successful ap- 
plication of seismic arrays to passively monitor in-situ reservoir 
stimulation processes depends on being able to sufficiently cancel 
the expected large amplitude background seismic noise typical of 
an oil or geothermal production environment so that small ampli- 
tude seismic signals occurring at depth can be detected and 





located. This report describes the results of a short field experi- 
ment conducted to test both the application of seismic arrays for 
in-situ reservoir stimulation monitoring and the active noise cancel- 
lation technique in a real reservoir production environment. 
Although successful application ‘of these techniques to in-situ reser- 
voir stimulation monitoring would have the greatest payoff in the oil 
industry, the proof-of-concept field experiment site was chosen to 
be the Geysers geothermal field in northern California. This site 
was chosen because of known high seismicity rates, a relatively 
shallow production depth, cooperation and some cost sharing the 
UNOCAL Oil Corporation, and the close proximity of the site to 
LLNL. The body of this report describes the Geysers field experi- 
mental configuration and then discusses the results of the seismic 
array processing and the results of the seismic noise cancellation 
followed by a brief conclusion. 2 refs., 11 figs. 


9876 (ETSU-G-151-P1) Progress in hot dry rock geother- 
mal energy technology for application in South West England: 
(1987-1989). UKAEA Harwell Lab. (UK). Energy Technology Div.; 
Camborne School of Mines (UK). Geothermal Energy Project. 
1990. 141p. Order Number DE91745532. Source: OSTI;NTIS (US 
Sales Only). 

Camborne Geothermal Energy Project. 

The Camborne School of Mines (CSM) Hot Dry Rock Geothermal 
Energy Project in the period 1977-89 has been concerned mainly 
with the technology of the development and characterisation of Hot 
Dry Rock (HDR) reservoirs in a jointed granite. Only in the last two 
years has the design of prototype of a commercial HDR system for 
generating electricity been a main objective of the project. The 
three phases of the Project involved shallow (300 m-deep) experi- 
ments (1977-1980), development and characterisation of a system 
at intermediate depth (2000 m), and development of a prototype 
commercial system (1988 onwards). The report is an overview of 
progress in the technology in the period 1987-1989. (author). 


1510 Direct Energy Utilization 
Refer also to citation(s) 9867 


9877 (DOE/ID/13040—1) DHE [downhole heat exchangers]. 
Culver, G. Oregon Inst. of Tech., Klamath Falls, OR (USA). 
Geo-Heat Center. Nov 1990. 101p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract FG07-901D13040. 
Order Number DE91006620. Source: OSTI;NTIS; GPO Dep. 

The use of downhole heat exchangers (DHE) for residential or 
commercial space and domestic water heating and other applica- 
tions has several desirable features. Systems are nearly or 
completely passive — that is, no or very little geothermal water or 
steam is produced from the well either reducing or completely elim- 
inating surface environmental concerns and the need for disposal 
systems or injection wells. Initial cost of pumps and installation are 
eliminated or reduced along with pumping power costs and mainte- 
nance costs associated with pumping often corrosive geothermal 
fluids. Many residential and small commercial systems do not 
require circulating pumps because the density difference in the in- 
coming and outgoing sides of the loop are sufficient to overcome 
circulating friction losses in the entire system. The major disadvan- 
tage of DHEs is their dependence on natural heat flow. In areas 
where geological conditions provide high permeability and a natural 
hydraulic gradient, DHEs can provide a substantial quantity of heat. 
A single 500-ft (152 m) well in Klamath Falls, Oregon, supplies over 
one megawatt thermal and output is apparently limited by the sur- 
face area of pipe that can be installed in the well bore. In contrast, 
DHEs used in conjunction with heat pumps may supply less than 8 
KW from a well of similar depth. Here output is limited by conduc- 
tive heat flow with perhaps a small contribution from convection 
near the well bore. The highest capacity DHE reported to date, in 
Turkey, supplies 6 MW thermal from an 820-ft (250 m) well. There 
were two main goals for this project. The first was to gather, dis- 
seminate and exchange internationally information on DHES. The 
second was to perform experiments that would provide insight into 
well bore/aquifer interaction and thereby provide more information 
on which to base DHE designs. 27 refs., 31 figs., 3 tabs. 
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1605 Environmental Aspects 
Refer also to citation(s) 9878 


1607 Tidal Power Plants 


9878 (ETSU-TID-4075) Conwy estuary feasibility study of 
tidal power. UKAEA Harwell Lab. (UK). Energy Technology Div.; 
Binnie and Partners, London (UK); Trafalgar House Corporate De- 
velopment Ltd., London (UK); T H Technology Ltd., Croydon (UK). 
1990. 342p. Order Number DE91745531. Source: OSTI;NTIS (US 
Sales, Only). 

The feasibility of tidal power generation in the United Kingdom 
has been studied extensively over the past twelve years. These 
studies have shown that there are a number of estuaries on the 
west coast of England and Wales where tidal power barrages 
could be built to generate clean, renewable electricity. Of these, 
the Conwy is one of the most promising. In April 1989 the Energy 
Technology Support Unit of the Department of Energy in 
conjunction with Trafalgar House Corporate Development Ltd com- 
missioned this Feasibility Study with the objective of conducting a 
comprehensive examination of the potential for the development of 
tidal power in the Conwy Estuary. The scope of the study was to 
include: - collection of data - Civil, Mechanical and Electrical Engi- 
neering Studies in connection with the barrage -hydraulic studies 
and energy output - environmental studies -regional studies - eco- 
nomic assessment - recommendations for further work. (author). 


9879 (ETSU-TID-4083) Diaphragm wall construction 
methods for the Mersey Barrage. UKAEA Harwell Lab. (UK). En- 
ergy Technology Div.; Rendel Paimer and Tritton, London (UK). 
1990. 92p. Order Number DE91745533. Source: OSTI;NTIS (US 
Sales Only). 

The objective of the study is to develop the sand island/ 
diaphragm wall method of construction outlined in a previous study 
with specific reference to the two tidal power barrage sites under 
consideration in the Mersey in the United Kingdom, in sufficient de- 
tail to be able to obtain an overall estuary programme with cost 
estimate The redundant vessel (VLCC) sand containment method 
was the most appropriate for barrages of the size and configuration 
applicable to the Mersey. Subsequently a variation of the VLCC 
sand island method - the Open Pier Method - was suggested as 
having potential programme, navigational and environmental ad- 
vantages. In this method only upriver/downriver diaphragm walls 
are to be moved to their next location after a short period of time. 
The piers create only a small blockage of the river, The fitting out 
of individual turbine-generator and sluice units between adjacent 
piers is carried out behind bulkheads at a later stage, in a se- 
quence which keeps an acceptable amount of waterway open at all 
times. The present study considers the Open Pier Method in detail 
and relates it to the original concept. (author). 


17 WIND ENERGY 
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9880 (CONF-9009334—Summ.) Wind energy applications 
and training symposium: Final . American Wind Energy 
Association, Arlington, VA (USA); American Solar Energy Society, 
Boulder, CO (USA). [1990]. 120p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract FG02-88CH10376 
;FG02-90CH10455. (CONF-9009335—-Summ.: Wind energy appli- 
cations and training symposium; Wind energy applications and 
training symposium; Wind energy applications and training sympo- 
sium, San Francisco, CA (USA); Amarillo, TX (USA); Washington, 
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DC (USA), 19-28 Sep 1990; 19- Order Number DE91006703. 
Source: OSTI;NTIS; GPO Dep. 

Sixteen representatives from 11 developing nations participated 
in the 1990 WEATS program. Consistent with previous symposia, 
the format included classroom-style training and field trip experi- 
ences to acquaint the participants with the history and progress to 
wind energy development in the US, technologically and economi- 
cally. Brief presentations about wind energy development in all the 
countries represented were made by the participants. Several re- 
ports were prepared and presented along with slides for further 
explanation. The one-on-one symposium wrap-up session on the 
last day continues to be a good method of discovering what can be 
the next step in working with each country to development their 
wind energy potential. Seventeen papers have been indexed sepa- 
rately for inclusion on the data base. 


9881 (IC-90/246) Wind power in Mali 1979-1988. Mamadou 
Adama Diallo. International Centre for Theoretical Physics, Trieste 
(Italy). Aug 1990. 26p. (In French). Order Number DE91619458. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The purpose of this paper is to offer to the users maps of avail- 
able wind power, the percentage of calm wind, the average speed 
of the wind and tables of wind frequencies in Mali, in order to pro- 
vide possible solutions for the energy problems of the country. 11 
tabs, 3 maps. 


1704 Economic, Industrial, and Business Aspects 


9882 (NEI-DK-469) Product development and marketing 
potentials for Danish wind power in the 1990s. Energistyrelsen, 
Copenhagen (Denmark). Styregruppen for Udvikling af Vedvarende 
Energi. 1990 42p. (In Danish). Contract ENS-UVE-90.0071. 
(CONF-9008189-: Conference on product development and mar- 
keting potentials for Danish wind power in the 1990s, Copenhagen 
(Denmark), 28 Aug 1990). Order Number DE91746218. Source: 
OSTI;NTIS (US Sales Only). 

A general summary of the conference on product development 
and marketing potentials for Danish wind turbine technology in the 
1990's where various representatives from Danish firms spoke on 
the subject. An evaluation of the conference is presented. It was 
suggested that Danish windmill manufacturers should cooperate 
more with each other. The Danish Energy Agency’s programme for 
the expansion of Danish energy research and development, and 
their system for subsidizing projects concerned with renewable en- 
ergy, is explained. A list of wind power projects, both establiched 
and planned, is presented, and some information is given on the 
North-Western Jutlandic Center for renewable energy (Nord- 
vestiysk Folkecenter for Vedvarende Energi). The actual papers 
submitted at the conference are not included. (AB). 


1706 Wind Energy Engineering 


9883 (NAL-TR-1056) System design and demonstrative 
field test of wind turbine with a 14M dia. rotor. Hashidate, M. 
(National Aerospace Laboratory, Tokyo (Japan)); Ito, T.; Hanzawa, 
A.; Nonaka, O.; Nohara, T.; Komatsu, Y.; Endo, H. National 
Aerospace Lab., Chofu, Tokyo (Japan). Feb 1990. 41p. (In Japan- 
ese). Order Number DE91750101. Source: OSTI;NTIS (US Sales 
Only). 

The present wind mill system is provided with a hydraulic pitch 
control device, a hydraulic power transmission device and a pneu- 
matic heat generator. The following are first described about a 
system design of this wind mill system; a design of rotor system, a 
design of hydraulic control circuit and an outline of heat generator. 
The following matters are next described concerning the ground- 
based hybrid dynamic simulation which was performed as a 
preliminary test of the wind mill system; testing device, starting 
characteristics, power transmission characteristics, and others. 
Thirdly the following are described concerning the demonstrative 
field test of this wind mill, which was conducted at a farm in Akita 
Prefecture; starting characteristics, rotational speed control charac- 
teristics, torque control characteristics, the rate at which pitch 
angles are varied with time, output characteristics of the wind mill 
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system, discharge pressure and discharge temperature of the com- 
pressor, measurements of stresses exerted on the blade, and 
others. Moreover, the efficiency of the wind mill system evaluated 
by wind tunnel test is compared with that achieved in the demon- 
strative field test, and several troubles are described, which 
occurred to the wind mill during the demonstrative test. Finally the 
following characteristics of the present wind mill system are no- 
ticed: first, the minimum operational wind speed is 3 m/s; second, 
the rotational speed is kept almost constant with an accuracy of + 
4 per minute; third, the output power on the rotor axis is 22 kW at 
the rated wind speed of 8 m/s; fourth, the maximum aerodynamic 
power coefficient is about 48 % at the operational pitch angle; fifth, 
the maximum rate of heat generation is 5.2 x 10 * kJ/hr at a wind 
speed of 10 m/s. 18 refs., 108 figs., 3 tabs. 


9884 (RISO-M-—2823) Flow visualization on stall-regulated 
wind turbines. Antoniou, |.; Friis Pedersen, T. Risoe National Lab., 
Roskilde (Denmark). Test Station for Wind Turbines. Jun 1990. 68p. 
Order Number DE91746210. Source: OSTI;NTIS (US Sales Only). 

The recent years have shown a new interest in wind turbine 
aerodynamics. Several different techniques which are common for 
use in wind tunnels have been transfered to full scale wind turbine 
experiments. Some flow visualization techniques seem to be very 
succesfull in use of wind turbines, while others are less succesfull. 
The present report adresses experience with some different flow vi- 
sualization techniques. Use of smoke grenates is shown to be 
succesfull when looking at the gereral flow through the rotor and 
the wake pattern. Smoke grenades have been used to show the 
general flow nattern around and behind two wind turbine rotors. 
Another flow visualization technique the oil flow technique. This 
technique is normally used to detect flow lines on models in wind 
tunnels and its use on rotating parts is considered less usefull due 
to the centrifugal forces. When being used on wind turbines, 
though, there seems to be an advantage of the centrifugal force to 
detect the boundary layer flow. Results from oil flow experiments 
are shown, and the patterns of the oil flow are discussed. Tufting is 
another interesting flow visualization technique which has been ex- 
perienced on different turbines. (author) 48 ills., 39 refs. 


9885 (RISO-M-2825) Spot check of wind turbines in Den- 
mark 1989. Krogsgaard, J.; Joergensen, E. Risoe National Lab., 
Roskilde (Denmark). Test Station for Wind Turbines. Aug 1990. 
43p. (In Danish). Order Number DE91746209. Source: OSTI;NTIS 
(US Sales Only). 

In the report a survey is given over the spot check of wind 
turbines carried out in Denmark by The Test Station for Wind Tur- 
bines under a contract with the Energy Agency as one of the 
elements in the Danish Wind Turbine Certification System. The re- 
port contains a description of procedures and methods used in the 
spot check of the wind turbines. Furthermore, there is a presenta- 
tion of the results of the spot check of wind turbines, hereunder a 
qualitative presentation with a description of the observations on 
the wind turbines and a quantitative presentation of the results of a 
statistical treatment of the results. Finally, there is a description of 
the experiences with the wind turbines. (author). 


9886 (RISO-M-—2896) Danish wind farm measurements, 
IEA annex IX. Sanderhoff, P.; Hoejstrup, J. Risoe National Lab., 
Roskilde (Denmark). Meteorology and Wind Energy. Sep 1990. 
100p. Contract EM-1364/88-9. Order Number DE91746207. 
Source: OSTI;NTIS (US Sales Only). 

EFP-88. 

The present report contains a study of the measuring pro- 
grammes from the Taendpibe Windfarm, Sydvestmors Wind Farm, 
Aeroe Wind Farm, and the Ebeltoft Wind Farm. The measuring 
progremmes comprise measurements of power performance of the 
individual wind farm turbines, wind speeds, directions and wake ef- 
fects for selected turbine configurations. The results have been 
compared with the simple Risoe PARK model as to wind farm av- 
erage power output. (author) 16 tabs., 66 ills., 9 refs. 
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9887 (CONF-9009230-2) Heat-rate improvements ob- 
tained with the use of enhanced tubes in surface condensers. 
Rabas, T. (Argonne National Lab., IL (USA)); Merring, R.; Schae- 
fer, R.; Lopez-Gomez, R.; Thors, P. Argonne National Lab., IL 
(USA). [1990]. 17p. Sponsored by U.S. DOE Conservation & Re- 
newable Energy. DOE Contract W-31109-ENG-38. From EPRI 
condenser technology conference; Boston, MA (USA); 18 Sep 
1990. Order Number DE91006565. Source: OSTI;NTIS; GPO Dep. 

The overall heat-transfer coefficient can be almost doubled with 
a change from plain to enhanced tubes when condensing steam 
on the outside and with water as the tubeside coolant. Three ob- 
jections most often used are that enhanced tubes (1) have not 
undergone successful long-term prototypical demonstrations, (2) 
foul at a faster rate, and (3) are not cost effective. This paper will 
show that the first objection is not valid and the second and third 
objections may or may not be valid depending on the site condi- 
tions. The Tennessee Valley Authority (TVA) retubed nine 
power-plant surface condensers with a particular enhanced tube 
type. These enhanced tubes fall into a general category called spi- 
rally indented, corrugated, or rope tubes. The Gallatin Station Unit 
1 condenser, which was retubed and went on line in 1980, has not 
experienced any unique operational problems attributed to the use 
of this enhanced-tube type. A fouling-rate comparison was made 
using cleanliness-factor data from the TVA condensers at the Gal- 
latin and Shawnee sites before and after retubing. These data 
show that the fouling rates are greater than that of plain tubes; 
however, the performance with the enhanced tubes remained su- 
perior for about one year of operation without cleaning. The clean, 
overall heat transfer coefficients after retubing were increased by 
factors of 1.25 to 1.6 over the plain-tube values. There may be a 
heat-rate improvement with enhanced tubes because of the 
back-pressure reduction resulting from the improved thermal per- 
formance. A calculation method is presented in this paper to 
determine the yearly average heat-rate improvement based on a 
full-load operation scenario. 26 refs., 6 figs., 4 tabs. 


9888 (DOE/FE-0215P) Clean coal today: An update of 
the U.S. Clean Coal Technology Demonstration Program: Is- 
sue No. 1, Winter 1990. USDOE Assistant Secretary for Fossil 
Energy, Washington, DC (USA). Win 1990. 12p. Sponsored by 
U.S. DOE Fossil Energy. Order Number DE91006748. Source: 
OSTI;NTIS; GPO Dep. 

This is the first issue of the Clean Coal Today publication. Each 
issue will provide project status reports, feature articles about cer- 
tain projects and highlight key events concerning the US Clean 
Coal Technology Demonstration Program. Projects described in 
this publication include: Colorado-Ute Electric Association Circulat- 
ing Fluidized Bed Combustor Project at Nucla, Colorado; Babcock 
and Wilcox coolside and limestone injection multistage burner pro- 
cess (dry sorbent injection); Coal Tech’s Advanced Cyclone 
Combustor Project; and the TIDD pressurized fluidized bed com- 
bustor combined cycle facility in Brilliant, Ohio. The status of other 
projects is included. 


9889 (DOE/MC/25000-2934) Pressurized fluid-bed com- 
bustion alternate advanced concepts: Final report. Campbell, 
W.M.; Cho, J.C.; Deakin, H.; Domahidy, G.; Gbordzoe, E.A.; Geo- 
bel, K.W.; Lin, Y.Y.; O'Donnell, J.J. Kellogg (M.W.) Co., Houston, 
TX (USA). Sep 1990. 228p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC21-88MC25000. Order Number 
DE91002011. Source: OSTI;NTIS; GPO Dep. 

Presented in this report are the results of a study to develop a 
new concept in Pressurized Fluid Bed Combustion, as applicable 
to electrical power generation, which is capable of achieving a 45% 
overall efficiency on a Higher Heating Value basis while reducing 
the Cost of Electricity by at least 20%, as compared to a modern, 
pulverized coal boiler. The concept involves the combination of a 
pressurized combustor and pressurized gasifier, both operating as 
circulating fluid beds, in a topping cycle which feeds a new 
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generation, high efficiency gas turbine to produce power very eco- 
nomically. The use of pressurized circulating fluid beds for the 
gasifier and combustor results in a significant reduction in equip- 
ment sizes and a concomitant reduction in cost. The gasifier/ 
combustor arrangement, referred to as a “hybrid” plant, is a viable 
and flexible alternative to other emerging power generation tech- 
nologies. 15 refs., 48 figs., 42 tabs. 


9890 (DOE/MC/25026-2910) Development of coal-fueled 
IMHEX [Internal Manifold Heat Exchanger] MCFC [molten car- 
bonate fuel cells] stack: Systems analysis of 200 MWe power 
plant: Topical report. Institute of Gas Technology, Chicago, IL 
(USA); Combustion Engineering, Inc., Windsor, CT (USA). Apr 
1990. 86p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract AC21-88MC25026. Order Number DE90015578. Source: 
OSTI;NTIS; GPO Dep. 

The system analysis task took as its basis the nominal 200 MWe 
plant which is responsive to the electric utilities tendency to add 
capacity in small increments. The scope of the study encompassed 
the four principal subsystems which constitute a fuel cell power 
plant: Coal Gasification, Coal Gas Purification, Fuel Cell and bot- 
toming Cycle. The screening of 45 alternate configurations was 
conducted to find the optimum among them in terms of ability to 
perform and to deliver low cost electricity. Although the accuracy of 
that screening was only to about plus or minus 50%, the relative 
positions of the more attractive cases are established with 
adequate confidence. Parametric and sensitivity studies were per- 
formed for Case C27, which is a 200 MW(e) MCFC power piant 
with a steam bottoming cycle. The parametric study was conducted 
to assess plant performance by varying fuel cell design and operat- 
ing conditions. The study found that out of eleven case studies and 
three variables evaluated, fuel cell current density had the greatest 
impact on plant performance and costs followed by fuel utilization 
and excess air. Out of 26 sensitivity assessments, it was showr® 
that cost of electricity (COE) is most sensitive to plant finance 
charges, followed by inflation rate, plant capital costs and capacity 
factors. Alternative technologies were also assessed, as part of the 
overall program for the development of coal-fired, MCFC-based 
power piants. A comparison of the selected coal gasification molten 
carbonate fuel cell designs with competing coal-based technologies 
such as pulverized coal power plants with stack scrubbing, pres- 
surized fluidized bed combustion, and integrated coal gasification 
combined cycle was also conducted. 19 figs., 6 tabs. 


9891 (PNL-7632) Eigenanalysis of large electric power 
systems. Elwood, D.M. Pacific Northwest Lab., Richland, WA 
(USA). Feb 1991. 88p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract ACO6-76RL01830. Order Num- 
ber DE91007698. Source: OSTI;NTIS; GPO Dep. 

Modern electric power systems are large and complicated, and 
in many regions, the generation and transmission systems are op- 
erating near their limits. Eigenanalysis is one of the tools used to 
analyze the behavior of these systems. The primary objectives of 
the work described in this report were (1) to determine the avail- 
ability of eigenanalysis algorithms that are better than methods 
currently being applied and that could be used on large power sys- 
tems and (2) to determine if vector supercomputers could be used 
to significantly increase the size of power systems that can be ana- 
lyzed by a standard power system eigenanalysis code. At the 
request of the Bonneville Power Administration, the Pacific North- 
west Laboratory (PNL) conducted a literature review of methods 
currently used for the eigenanalysis algorithms that are applicable 
to large power systems. PNL found that a number of methods are 
currently being used for the this purpose, and all seem to work 
fairly well. PNL also investigated the use of vector supercomputers 
to enlarge the size of power systems that can be analyzed by 
MASS, a standard power system eigenanalysis code. Running 
MASS on a Cray X-MP EA/323, however PNL found that a prob- 
lem with about 2200 states could be solved in about 26 minutes. 
Problems with 5000 states would probably take about 5 Cray 
hours, while a problem with 10,000 states would probably take 
about 43 Cray hours, though the actual execution times will de- 
pend on the type of Cray used. Thus, power systems with about 
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5000 states probably represent an upper limit on the size of prob- 
lems that one would want to routinely solve using a Cray version of 
MASS. 43 refs., 3 figs., 3 tabs. 


9892 (VTT-TIED-1020) Pressurized combustion in cogen- 
eration. Venaelaeinen, |. (Valtion Teknillinen Tutkimuskeskus, 
Jyvaeskylae (Finland). Polttoaine- ja Polttotekniikan Lab.); Peso- 
nen, P. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Jul 
1989. 86p. (In Finnish). Order Number DE91746265. Source: 
OSTI;NTIS (US Sales Only). 

Pressurized combustion is at present the main issue in power 
plant technology. It could decrease emissions and increase elec- 
tricity production. In this publication there is an overview on the 
principles of the pressurized combustion processes and the status 
of the development work. The processes studied here are pressur- 
ized pulverized combustion, pressurized fluidized bed combustion 
(PFBC) and integrated gasification combined cycle (IGCC). The 
furthest in development of pressurized processes is IGCC. The first 
commercial size demonstration plant started in 1972 and the sec- 
ond in 1984. The first commercial PFBC is expected to go on 
stream in 1990. The development of pressurized pulverized com- 
bustion is at earlier stage than the other two mentioned. In Finland 
it is important to find out the applicability of pressurized combustion 
processes to cogeneration. FOr each process described here, 
there is presented a schematic flowsheet, calculated heat and 
power effects and efficiencies. 


9893 Operating flexibility in IGCC [integrated gasification 
combined cycle] power stations. Arundale, D.G. 23 Aug 1990. 
Filed date 23 Feb 1990. Canada Patent patent applicatioin 
2010814. 17p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A process is provided for producing power from a carbonaceous 
éuel by the integrated gasification combined cycle process. The fuel 
is partially oxidized with oxygen or an oxygen-containing gas to 
yield a gas stream containing combustible gas and steam. This 
gas stream is quenched with quench water to cool and saturate 
the stream. The gas stream is passed through a heat exchanger in 
which the stream is further cooled by heat exchange with circulat- 
ing water, thus condensing liquid water from the stream. The 
stream is expanded by lowering its pressure and removing sulfur 
compounds from the stream before or after lowering its pressure. 
The gas stream is then heated and resaturated, and burned in a 
gas turbine to produce power. The circulating water in the heat ex- 
changer is used to provide the heat for resaturating the gas 
stream. The advantages of this invention are as follows. Firstly, the 
power generation section of the power station can be more easily 
operated using an alternate fuel because no heat needs to be 
taken from the heat recovery and steam generation unit on the gas 
turbine for fuel gas resaturation. Secondly, the decoupling of the 
treated fuel gas preparation section and the power section of the 
power station enables the design of each section to be more easily 
optimized. Thirdly, there is an improvement in the overall thermal 
efficiency of an IGCC power station designed for operation in the 
quench mode. 1 fig., 1 tab. 


2002 Waste Management 


Refer also to citation(s) 9331, 9348, 9356, 9492, 9494, 9495, 
9888, 9889, 10242 


9504 (DOE/ET/15601-T52) Structured software design for 
an on-line laser-based particle size distribution instrument. 
Chong, Teck Hwa; Benton, R.D.; Phillip, T. Mississippi State Univ., 
Mississippi State, MS (USA). Diagnostic Instrumentation and Anal- 
ysis Lab. [1990]. 3p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract AC02-80ET15601. Order Number DE91007234. Source: 
OSTI;NTIS; GPO Dep. 

An on-line, laser-based, nonintrusive particle size distribution 
(PSD) instrument that characterizes suspended particles has been 
designed by the Diagnostic Instrumentation and Analysis Labora- 
tory at Mississippi State University. The instrument was designed 
to operate in ALL-SANFS (Small-Angle, Near-Forward Scattering), 
Ripple Validated SANFS and Ripple Deconvolution modes that 
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measure particle size from 0.5 to 20 micro-meters. With the aid of 
the PSD instrument, the performance of power plant particulate 
retention components such as baghouses and electrostatic precipi- 
tators can be optimized. The design details of the software to 
operate the PSD system is presented. A structured approach has 
been used for the design analysis and design synthesis phases. 
Speed, accuracy of results, friendly user interface and easy main- 
tenance were primary considerations during the software design 
and development. The prototype system has been tested success- 
fully. 3 refs., 9 figs. 


9895 (DOE/PC/79796-T9) Enhancing the use of coals by 
gas reburning-sorbent injection: Annual environmental moni- 
toring report No. 1, containing Quarterly report No. 1 for the 
period July 1-September 30, 1990. Energy and Environmental 
Research Corp., Irvine, CA (USA). 4 Dec 1990. 24p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FC22-87PC79796. Order 
Number DE91007398. Source: OSTI;NTIS; GPO Dep. 

Clean Coal Technology implies the use of coal in an environ- 
mentally acceptable manner. Coal combustion results in the 
emission of two types of acid rain precursors: oxides of sulfur 
(SOx) and oxides of nitrogen (NOx). This Clean Coal Technology 
project will demonstrate a combination of two developed technolo- 
gies to reduce both NO, and SO, emissions: gas reburning and 
calcium based dry sorbent injection. The demonstrations will be 
conducted on two pre-NSPS utility boilers representative of the US 
boilers which contribute significantly to the inventory of acid rain 
precursor emissions: tangentially and cyclone fired units. At the in- 
ception of the project, Host Site Agreements were signed by EER 
and three utility companies in the State of Illinois: Site A, Illinois 
Power Company [Hennepin Unit 1, 71 MW (net) tangentially fired 
boiler in Hennepin]; Site B, Central Illinois Light Company [Ed- 
wards Unit 1, 117 MW (net) front wall fired boiler in Bartonville}; 
and Site C, City Water Light and Power [Lakeside Unit 7, 33 MW 
(net) cyclone fired boiler in Springfield]. This report describes envi- 
ronmental monitoring of Illinois River Water Quality and asbestos 
monitoring during construction. 


9896 (DOE/PC/88945-T5) Microbial removal of SO, and 
NO, from flue gas; Microbial by-product recovery from regen- 
erable processes for the simultaneous removal of SO. and 
NO, from flue gas: Technical progress report, January 1, 
1989-March 31, 1989. Sublette, K.L. (Tulsa Univ., OK (USA). 
Dept. of Chemical Engineering); Suciu, D. Tulsa Univ., OK (USA). 
Dept. of Chemical Engineering; Lummus Crest, inc., Bloomfield, NJ 
(USA). Engineering Development Center. [1989]. 47p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract FG22-88PC88945. Or- 
der Number DE91008247. Source: OSTI;NTIS; GPO Dep. 

The objective of this project is to investigate the reduction of 
SO» to H2S by Desulfovibrio desulfuricans in co-culture with mixed 
fermentative heterotrophs and the reduction of NO and NO» by 
Thiobacillus denitrificans. The ultimate goal is the development of a 
viable process concept whereby a microbial process could impact 
on the problem of flue gas desulfurization and NO, removal. Dur- 
ing this reporting period the end products of glucose fermentation 
by the mixed non-SRB heterotrophs in the SO-2-reducing cultures 
were identified. These end products are ethanol and, to a lesser 
extent, lactic acid. The end products of lactic acid and ethanol oxi- 
dation by D. desulfuricans have been identified as acetate and to a 
lesser extent propionic acid, butyric acid and isobutyric acid. We 
have also demonstrated the reduction of nitric oxide (NO) to ele- 
mental nitrogen (Nz) by Thiobacillus denitrificans. 17 refs., 15 figs., 
9 tabs. 


9897. (ORNL/FTR-3858) [Coal utilization in India]: Foreign 
trip report, November 29, 1990-December 31, 1990. Krishnan, 
R.P. Oak Ridge National Lab., TN (USA). 15 Jan 1991. 18p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC05- 
840R21400. Order Number DE91006925. Source: OSTI; NTIS; 
GPO Dep. 

Under the Phase Il, Alternative Energy Resources Development 
(AERD) project of the United States Agency for International 
Development (USAID) and the Government of India (GOl), five col- 
laborative coal projects have been initiated in the areas of: (1) 
NO,/SO, control from coal-fired power plants, (2) slagging combus- 
tor development for high-ash Indian coals, (3) characterization of 





Indian coals for combustion and gasification, (4) diagnostic studies 
for prediction of power plant life expectancy, and (5) environmental 
and natural resource analysis of coal cycle. The Pittsburgh Energy 
Technology Center (PETC) has the implementation responsibility 
for these projects. The Indian collaborative institutions identified for 
these projects are the Bharat Heavy Electricals Ltd. (BHEL), Trichy, 
(Projects 1-4), and the Tata Energy Research Institute (TERI) for 
Project 5. The Oak Ridge National Laboratory (ORNL) is providing 
cross-cut technical coordination and support for these five projects. 


9898 Process for the water-saving ecologic collection, 
transport and deposition of slag and flyash from coal-fired 
thermal power stations with the simultaneous utilization of 
physical and chemical properties. Dobozi, G.; Falusi, T.; Ignacz, 
C.; Pongracz, D.; Szivak, A. 25 Oct 1990. Filed date 23 Apr 1990. 
Canada Patent patent application 2015210. 27p. Source: Microme- 
dia Ltd., Technical Information Centre, 165 Hotel de Ville, Place du 
Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC 
$4.00 CAN; MF $2.75 CAN. 

According to the invention, slag from the furnace chamber of a 
utility boiler is allowed to fall into the cooling water basin, from 
which is fed by means of a scraping conveyor and overflow into a 
condenser. Coarse flyash from one or more collecting bins is led to 
the same condenser through a duct by water flow. Fine flyash from 
electrostatic precipitators or filter bags is conveyed by airflow to a 
mixer, in which the slag and coarse flyash are mixed with the fine 
flyash. A major part of the mixture is circulated such that flow prop- 
erties characteristic of homogeneous slag/flyash mixtures can be 
obtained. The smaller part of the homogeneous mixture is fed from 
the mixer to the waste deposit in a pressurized pipeline of the hy- 
draulic conveyor system. Water used up in the above process is 
replaced in the cooling basin. A novel feature of the process is that 
in collecting slag and coarse flyash for the condenser, the water 
needed for maximal CaO dissolution is put into circulation in a pre- 
determined space. Slag and coarse flyash from the condenser are 
pumped with a quantity of water less than the weight of the flyash 
in order to admix it to the fines; meanwhile, larger grains of slag 
and flyash are put into turbulent flow and comminuted by the im- 
pact of the flow. The process allows the permeability of the final 
mixture sent to the deposit to be controlled according to ecological 
requirements. 1 fig. 
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9899 (CRIE-U-89047) Numerical prediction method for lo- 
cal scour by cooling water discharged from submerged 
outlets. Ushijima, S. (Central Research Inst. of Electric Power In- 
dustry, Tokyo (Japan)); Shimizu, T.; Sasaki, A.; Takizawa, Y. 
Central Research Inst. of Electric Power Industry, Abiko, Chiba 
(Japan). Feb 1990. . (In| Japanese). Order Number 
DE91742136. Source: OSTI; NTIS (US Sales Only). 

A numerical prediction method for the local scour caused by 
cooling water discharged from submerged outlets of electric power 
plants, has been developed. In the prediction method, the convec- 
tion and diffusion process of the discharged warm water is 
calculated with a two-equation turbulence model in the calculation 
area, which is being deformed by the local scour developing with 
time. Then, the process of the local scour of a sand bed is evalu- 
ated with the amount of the bed load and the suspension load 
transported by the tractive force of the calculated flow. In the cal- 
culation method, the mutual interaction of these two processes is 
considered. The followings were revealed through the comparison 
with the results of experiments: Warm water discharging tests were 
conducted on a fixed bed. The three-dimensional distributions of 
the streamwise velocity were simulated well. Measurements of 
sand bed profiles and velocity distributions were made for two- 
dimensional local scour experiments. The simulated results agreed 
well with these experimental results. Furthermore the three- 
dimensional local scour experiments were carried out. Although the 
calculated areas where the maximum depth occurred tended to lo- 
cate somewhat different compared to the experimental results, the 
maximum depth was simulated properly. 30 refs., 48 figs., 10 tabs. 
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9900 (WSRC-RP-90-741-1) Beaver Dam Creek: Final re- 
port, September 1988—February 1990. Nagle, J.H. (Normandeau 
Associates, Inc., Aiken, SC (USA). Southeastern Regional Office); 
Grunzel, G.D.; Herring, M.K.; Hooker, K.L.; Scott, M.C.; Starkel, 
W.M.; Trapp, K.E.; Wollis, J.G. Westinghouse Savannah River Co., 
Aiken, SC (USA); Normandeau Associates, Inc., Aiken, SC (USA). 
Southeastern Regional Office. Apr 1990. 296p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC09-89SR18035. (NAI- 
SR-125). Order Number DE91007198. Source: OSTI;NTIS; GPO 


Since 1952 the Savannah River Site has operated a coal-fired 
power generating station in the 400-D Area on the site. Although 
D-Area has a small cooling tower, cooling water discharges from 
the generating station often exceed 32.2 degrees centigrade in the 
summer months. Therefore, state regulators requested a 316(a) 
demonstration to demonstrate that the biotic community of Beaver 
Dam Creek was not adversely affected by the thermal discharge. 
Included in this report are data on the monitoring and sampling of 
Beaver Dam Creek. Statistics are presented for water chemistry 
parameters; water levels; and population dynamics of zooplankton, 
macroinvertebrates, ichthyoplankton and adult fish. 91 refs., 31 
figs., 55 tabs. (FL) 


9901 (WSRC-RP-90-741-2) Beaver Dam Creek: Final re- 
port, September 1988—-February 1990, Appendix. Nagle, J.H. 
(Normandeau Associates, Inc., Aiken, SC (USA). Southeastern Re- 
gional Office); Grunzel, G.D.; Herring, M.K.; Hooker, K.L.; Scott, 
M.C.; Starkel, W.M.; Trapp, K.E.; Wollis, J.G. Westinghouse Sa- 
vannah River Co., Aiken, SC (USA); Normandeau Associates, Inc., 
Aiken, SC (USA). Southeastern Regional Office. Apr 1990. 309p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. Order Number DE91007206. Source: OSTI;NTIS; 
GPO Dep. 

Included in this appendix are data concerning monitoring and 
sampling of Beaver Dam Creek. Statistics are presented for water 
chemistry parameters; depth, velocity, and discharge calculations; 
zooplankton density; population density of macroinvertebrates; and 
population dynamics of ichthyoplankton and fish. 6 figs., 17 tabs. 
(FL) 


9902 (WSRC-RP-90-741-3) Beaver Dam Creek final re- 
port, September 1 1990: Addendum. Nagle, J.H. 
(Normandeau Associates, Inc., Aiken, SC (USA)); Grunzel, G.D.; 
Herring, M.K.; Hooker, K.L.; Scott, M.C.; Starkel, W.M.; Trapp, 
K.E.; Wollis, J.G. Westinghouse Savannah River Co., Aiken, SC 
(USA); Normandeau Associates, Inc., Aiken, SC (USA). Apr 1990. 
374p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO9-89SR18035. Order Number DE91007207. Source: 
OSTI;NTIS; GPO Dep. 

Included in this report are statistical data on the population den- 
sity of numerous aquatic organisms in Beaver Dam Creek on the 
Savannah River Site beginning October 24, 1988 through February 
22, 1990. (FL) 
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9903 (IAEA-TECDOC-567, pp. 42-52) Present status of the 
NET IBK computer code package for in-core fuel management 
and related core parameter calculations. Matausek, M.V. (Insti- 
tut za Nuklearne Nauke Boris Kidric, Belgrade (Yugoslavia)); 
Marinkovic, N.; Petrovic, |.; Zavaljevski, N.; Milosevic, M. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8807212-: Technical committee meeting and workshop on 
improvements of in-core fuel management codes, Madrid (Spain), 
12-15 Jul 1988). In In-core fuel management practices. Proceed- 
ings of two technical committee meetings and workshops held in 
Madrid, 12-15 July 1988, and Vienna, 4-7 December 1989. 438p. 
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Order Number DE91621461. Source: 
Only);INIS. 

This paper presents and discusses the current status of the NET 
IBK (Nuclear Engineering Department of the Boris Kidric Institute of 
Nuclear Sciences) computer code package for nuclear analysis of 
power reactors and in-core fuel management. The standard 
scheme for reactor fuel burnup analysis comprises the WIMS code 
and several 2 D (RZ or XY) and 3 D (XYZ) codes for overall reac- 
tor core calculations and criticality search. They are coupled and 
modified to compute neutron flux, power density distribution and 
burnup taking into account spatial variations of temperature and 
xenon poisoning, as well as the reactivity changes due to xenon 
transients during the start-up and shut-down. Presently, codes for 
overall reactor calculations are based on finite difference solution 
of group diffusion equations. Efforts are being made to improve 
reactor cell and fuel assembly parameters calculations, and to de- 
velop advanced methods for solving diffusion equations. Also, an 
optimization model, based on coarse zonal discretization of a reac- 
tor core is being developed for optimal fuel loading pattern search. 
The NET IBK computer code package has been extensively used 
to study advanced fuel utilization schemes in different types of 
power reactors, as well as for solving in-core fuel management 
problems of the own research reactors. Particular attention has 
been paid to experimental verification of the calculational proce- 
dures. In this paper, a number of interesting results is presented 
and discussed. 15 refs, 6 figs, 7 tabs. 


OSTI;NTIS (US Sales 


9904 (IAEA-TECDOC-—567, pp. 129-132) The TORES code 
for fuel elements physics calculations. Leszczynski, F. (Comi- 
sion Nacional de Energia Atomica, San Carlos de Bariloche 
(Argentina). Centro Atomico Bariloche). International Atomic En- 
ergy Agency, Vienna (Austria). Nov 1990. (CONF-8912138-: 
Technical committee meeting and workshop on in-core fuel 
management, Vienna (Austria), 4-7 Dec 1989). In In-core fue! man- 
agement practices. Proceedings of two technical committee 
meetings and workshops held in Madrid, 12-15 July 1988, and Vi- 
enna, 4-7 December 1989. 438p. Order Number DE91621461. 
Source: OSTI;NTIS (US Sales Only);INIS. 

A new code for generation of homogenized lattice properties as 
a function of irradiation is being developed. The principal objective 
of the current work is the development of a code for studying spe- 
cific technical problems, for performing fuel elements and reactor 
cores design and in-core fuel management calculations, with good 
understanding of the methods and assumptions used in the calcu- 
lations, incorporating improved transport calculation methods and 
data management techniques. The most important improvements 
of the new code are: flexibility on choosing geometry approxima- 
tions and basic material data; option for generation of multigroup 
data libraries from basic punctual or fine-mesh multigroup data, as 
a function of geometry and materials; new options for resonance 
treatment based on methods developed within existing validated 
codes; interactive input facility; options for graphical output and 
generation of tables for core calculations; TORES is being written 
in FORTRAN 77 and has a modular structure. Two methods for flux 
calculations are included: response method using collision proba- 
bilities and interface currents approach. TORES will accept different 
geometries. Cylindrical, slab and rod cluster geometries in 1 and 2 
dimensions, with cylindrical, square or hexagonal boundaries are 
currently in development. The paper will describe the design of 
TORES, the present state of development and comparison of re- 
sults obtained with different methods and codes. (author). 1 fig. 


9905 (IAEA-TECDOC-574) Use of nuclear reactors for 
seawater desalination. International Atomic Energy Agency, Vi- 
enna (Austria). Sep 1990. 207p. Order Number DE91622749. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The last International Atomic Energy Agency (IAEA) status report 
on desalination, including nuclear desalination, was issued nearly 2 
decades ago. The impending water crisis in many parts of the 
world, and especially in the Middle East, makes it appropriate to 
provide an updated report as a basis for consideration of future ac- 
tivities. This report provides a state-of-the-art review of desalination 
and pertinent nuclear reactor technology. Information is included on 
fresh water needs and costs, environmental risks associated with 
alternatives for water production, and data regarding the technical 
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and economic characteristics of immediately available desalination 
systems, as well as compatible nuclear technology. 68 refs, 60 
figs, 11 tabs. 


9906 (INIS-mf—12780, pp. 90-94) Use of hot-water energy 
storage to effectively increase the maneuverability of nuclear 
sources of electricity and heat. Kadrnozka, J. (Vysoke Uceni 
Technicke, Brno (Czechoslovakia). Fakulta Strojni). Skoda, Pizen 
(Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti. Jun 1989. 274p. (in Czech). (CONF-8906314—: Semi- 
nar on the results of R and D of nuclear power plants with 
WWERF-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

It is documented that peak electricity generation in nuclear power 
plants by means of hot-water energy storage is economically effec- 
tive as compared with the generation in other power sources. 
Energy storage in feedwater, in slope accumulators and in the 
thermal power extraction system is considered. The peak electricity 
sources compared include nuclear power plants, conventional ther- 
mal power plants, power plants with combustion turbines and 
pumped-storage power plants. As an additional asset of the 
hot-water energy storage, the nuclear power plant is better maneu- 
verable. (Z.M.). 2 figs., 1 tab. 
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Refer also to citation(s) 9607, 9609, 9620, 9643, 9947, .10029, 
10057, 10058, 10063, 10084, 10088, 10115, 10127, 10134, 10143, 
10144, 10147, 10149 


9907 (EUR-12878) Aggressive chemical decontamination 
tests on small valves from the Garigliano BWR. Bregani, F. 
(Ente Nazionale per I’Energia Elettrica. Milan (IT). Centro Termica 
e Nucleare); Borroni, P.A. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1990. 66p. Contract No 
Fl1D-0002. Source: OSTI;NTIS (US Sales Only). 

In order to check the effectiveness of direct chemical decontami- 
nation on small and complex components, usually considered for 
storage without decontamination because of the small amount, 
some tests were performed on the DECO experimental loop. Four 
small stainless steel valves from the primary system of the 
Garigliano BWR were decontaminated using mainly aggressive 
chemicals such as HC1, HF, HNOgz and their mixtures. On two 
valves, before the treatment with aggressive chemicals, a step with 
soft chemical (oxalic and citric acid mixture) was performed in 
order to see whether a softening action enhances the following ag- 
gressive decontamination. Moreover, in order to increase as much 
as possible the decontamination effectiveness, a decontamination 
process using ultrasounds jointly with aggressive chemicals was in- 
vestigated. After an intensive laboratory testing programme, two 
smaller stainless steel valves from the primary system of the 
Garigliano BWR were decontaminated using ultrasounds in aggres- 
sive chemical solutions. 


9908 (IAEA-TECDOC-567, pp. 67-81) In-core management 
of BWR non-fuel core components. Bassanelli, M. (Ente 
Nazionale per I’Energia Elettrica, Rome (Italy)); Fiorino, E. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8807212-—: Technical committee meeting and workshop on 
improvements of in-core fuel management codes, Madrid (Spain), 
12-15 Jul 1988). In In-core fuel management practices. Proceed- 
ings of two technical committee meetings and workshops held in 
Madrid, 12-15 July 1988, and Vienna, 4-7 December 1989. 438p. 
Order Number DE91621461. Source: OSTI;NTIS (US Sales 
Only);INIS. 

This paper describes the codes CONSUMO and FODERI-1, de- 
veloped at ENEL for the in-core management of non-fuel BWR 
core components, i.e. control blades and fuel channels, respec- 
tively. The paper briefly reviews the lifetimes limiting factors of both 
control blades and fuel channels, presents the analytical models 
employed by the codes and discusses some typical applications, 





related to the CAORSO plant, a BWR/4 General Electric reactor. 
(author). 10 refs, 3 tabs. 


9909 (IAEA-TECDOC-567, pp. 82-88) In-core fuel manage- 
ment in Mexico. Sanchez-Herrera, L. (Comision Federal de 
Electricidad, Mexico City (Mexico)). International Atomic Energy 
Agency, Vienna (Austria). Nov 1990. (CONF-8807212-: Technical 
committee meeting and workshop on improvements of in-core fuel 
management codes, Madrid (Spain), 12-15 Jul 1988). In /n-core 
fuel management practices. Proceedings of two technical commit- 
tee meetings and workshops held in Madrid, 12-15 July 1988, and 
Vienna, 4-7 December 1989. 438p. Order Number DE91621461. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Since 1984, Mexico started a program to have an in-core fuel 
management group in the national utility, Comision Federal de 
Electricidad (CFE), to carry on the work related with reload design 
and core operations following. This project has been developed 
with the technical and financial support from the IAEA. A computer 
package was selected to have the tools required for the work. 
Among other possibilities, the "Fuel Management System” from 
Scandpower was selected. It includes the areas related with cross 
sections data, static 3D simulation, economic analysis, transient 
analysis and fuel performance, Scandpower provided to CFE the 
codes package except those programs related with fuel perfor- 
mance. The package consists on twelve codes: "THERMOS”, 
"GADPOL’, "RECORD” and "POLGEN” for cross section genera- 
tion; "PRESTO”, "MD1” and "MD2” for static simulation; FALC and 
FCS-Il for economic analysis and RAMONA-B, PETRA and FIBWR 
for transient analysis. The static part of the codes, including the 
cross section generation, has been validated by comparison with 
published data for the first cycle of the E. | Hatch reactor in the 
United States. Static behaviour estimates for the first cycle of the 
Laguna Verde Plant First Unit have been prepared and will be 
compared with those plant data obtained from the start up. A first 
comparison against fuel vendor model shows a good agreement. 
Transient behaviour model of the reactor is being prepared for the 
most limiting transient events and a preliminary result should be 
ready by the middle of this year. This paper describes the work 
done on this project up to now, providing information about data 
and results. (author). Figs. 


9910 (IAEA-TECDOC-567, pp. 88-94) Advances in BWR 
in-core fuel management through application of adaptive 
methods. Congdon, S.P. (General Electric Co., San Jose, CA 
(USA)); Martin, C.L.; Crowther, R.L. International Atomic Energy 
Agency, Vienna (Austria). Nov 1990. (CONF-8807212-: Technical 
committee meeting and workshop on improvements of in-core fuel 
management codes, Madrid (Spain), 12-15 Jul 1988). In I/n-core 
fuel management practices. Proceedings of two technical commit- 
tee meetings and workshops held in Madrid, 12-15 July 1988, and 
Vienna, 4-7 December 1989. 438p. Order Number DE91621461. 
Source: OSTI;NTIS (US Sales Only);INIS. 

One of the key opportunities for improvement of in-core fuel 
management for operating reactors is through the incorporation of 
operating experience into fuel management decisions for future cy- 
cles. New adaptive methods which are incorporated in on-line, 
process computer 3-D simulators have been developed to reduce 
this difficult task to tractable levels. These methods are physically 
based and the adaptive solution provides information which makes 
it possible to separate variables and determine which of any vari- 
ables in reactor design and operations are leading to problems in 
3-D simulation and prediction of reactor performance. The large 
amount of reactor data involved in adaption over many operating 
states and variables makes it essential that these methods be 
implemented on-line. The power of the technique can be greatly in- 
creased through multi-reactor adaption where a broad experience 
base with a given design is used to assess the reliability of design 
performance prediction. This can reduce the time for adaptive 
learning by use of the knowledge base from other reactors in the 
initial predictions when a design is first introduced into a new reac- 
tor. Multi-reactor adaption also can serve as powerful diagnostic 
tool to identify the causes of instrumentation errors or other 
anomalies observed in any given reactor. This paper is a summary 
of some of the key features of the physically based, on-line, 3-D 
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simulation adaptive methods that are now in use at a number of 
BWRs. 12 refs, 5 figs. 


9911 (IAEA-TECDOC-567, pp. 107-114) Nuclear code sys- 
tem for LWR in-core fuel management. Charlier, A. (Societe 
Belge pour |'industrie Nucleaire, Brussels (Belgium)); Doucet, M.; 
Maldague, T.; Romita, P.; Winne, C. International Atomic Energy 
Agency, Vienna (Austria). Nov 1990. (CONF-8807212—: Technical 
committee meeting and workshop on improvements of in-core fuel 
management codes, Madrid (Spain), 12-15 Jul 1988). In /n-core 
fuel management practices. Proceedings of two technical commit- 
tee meetings and workshops held in Madrid, 12-15 July 1988, and 
Vienna, 4-7 December 1989. 438p. Order Number DE91621461. 
Source: OSTI;NTIS (US Sales Only);INIS. 

With the intensive use of LWRs, their characteristics and perfor- 
mance were improved in order to increase the fissile material 
utilization and to increase their availability and flexibility under op- 
eration. New fuel assemblies have been designed for a better fuel 
utilization with namely, the use of burnable poison, replacement of 
absorbing structural materials by Zr, reconstitution of fuel assem- 
blies, ... As far as the in-core fuel management is concerned, the 
usual annual OUT-IN-IN fuel management has been changed with 
low leakage pattern, higher discharge burnup, longer cycles, 
reloading by 1/4 core, Pu recycle... Moreover, some reactors are 
not more operated on the base load mode, but with, e.g. stretch out 
at the end of cycle, load follow operation, spectral shift operation, 
... Hence, reactor physicists have to develop and validate calcula- 
tion methods able to face and to treat those new developments 
and to contribute to a safe, flexible and economical reactor opera- 
tion. The BELGONUCLEAIRE code system has been improved 
and extensively validated to become an accurate, flexible easily 
usable and fast-running tool able to solve the problems related with 
the LWR technology development. The two computer codes, LWR- 
WIMS and MICROLUX, are the main components of the physics 
calculation system. The methods, their improvements and their val- 
idations are explained in this paper. (author). 8 refs, 7 figs, 2 tabs. 


9912 (IAEA-TECDOC-567, pp. 293-298) Evaluation of as- 
sembly cross section generator code di Fisher, 
J.R. (Utility Resource Associates, Rockville, MD (USA)). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8912138-: Technical committee meeting and workshop on 
in-core fuel management, Vienna (Austria), 4-7 Dec 1989). In In- 
core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

The capabilities of utility reactor analysis technical staffs have in- 
creased significantly over the past five to ten years. Utilities utilize 
different cross section generators (EPRI-CELL, CPM, CASMO), dif- 
ferent versions of these generators and different libraries in the 
generators, to produce input to different nodal codes. Available 
data from utility calculations identified the areas of potential 
differences in calculated results. This project investigated these dif- 
ferences via a consortium of utilities performing calculations for pin 
cells and multi-pin cells using controlled input data and options. 
The goal was to quantify differences and to determine if the differ- 
ences were due to cross section library, cross section code 
methodology or the procedure for utilizing a code. This investiga- 
tion has shown that significantly different results are obtained from 
the cross section generator codes/libraries for K* versus enrich- 
ment, cold (68 deg. F) K*, K® versus exposure, Doppler worth, 
burnable poison worth versus exposure (both Gd and BPRs), and 
control rod worths. The codes/libraries give similar results for solu- 
ble boron worth, xenon worth, void worth, and temperature history 
effect. (author). Figs and tabs. 


9913 (IAEA-TECDOC-567, pp. 299-306) Evaluation of 
cross section generator code differences assembly 

Fisher, J.R. (Utility Resource Associates, Rockville, MD (USA)). In- 
ternational Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8912138-: Technical committee meeting and workshop on 
in-core fuel management, Vienna (Austria), 4-7 Dec 1989). In In- 
core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
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1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

The evaluation of cross section generator codes for single 
assembly conditions includes the identification of differences in re- 
sults from the EPRI-CELL/PDQ, CELL2/PDQ, CPM2, CASMO2, 
CASMOS3 codes. The objective of this phase was to determine 
whether the assembly environment has an impact on the significant 
differences previously identified in the pin cell and multi-pin com- 
parisons. The PWR assembly results showed differences that were 
similar to those form the pin-cell and multi-cell results. When en- 
richment was the variable and when boron burnable poison rods 
(BPRS) or gadolinia were present, the magnitude of the differences 
among the codes increased. The BWR assembly hot trends are 
the same as seen in the 3x3 data. CPM2 has lower K™s at zero 
exposure (higher gadolinium worth), burns the gadolinium faster, 
and has higher K® as the gadolinium depletes. However, the 
magnitude of the differences in Ap vs. exposure has increased sig- 
nificantly due to the assembly environment. Differences at approx. 
10 GWD/MT are approaching 2% Ap. The cold BWR assembly dif- 
ferences between CPM2 and CASMO2 at zero exposure are about 
the same as the 3x3, but the magnitude of the difference as a 
function of exposure has increased, particularly for the branches 
form 40% and 70% void. The difference in the reactivity added at 
10 to 12 GWD/MT is approx. 0.02Ap in both the rodded and unrod- 
ded condition. The potential impact of differences of this magnitude 
on shutdown margin is not trivial. Figs. and tabs. 


9914 (IAEA-TECDOC-567, pp. 212-218) Reactor physics 
methods developed in India for light water reactors. Rastogi, 
B.P. (Bhabha Atomic Research Centre, Bombay (india)); Dwivedi, 
S.R.; Jagannathan, V. Intemational Atomic Energy Agency, Vienna 
(Austria). Nov 1990. (CONF-8912138-: Technical committee meet- 
ing and workshop on in-core fuel management, Vienna (Austria), 
4-7 Dec 1989). In In-core fuel management practices. Proceedings 
of two technical committee meetings and workshops held in Madrid, 
12-15 July 1988, and Vienna, 4-7 December 1989. 438p. Order 
Number DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

There are two units of BWRs at Tarapur, India, operating since 
1969. Two units of Russian WWER type pressurized water reactors 
are planned to be built at Kundankulam, Tamil Nadu. For the neu- 
tronics design and fuel management, an elaborate code system 
has been developed. Extensive validation of the computational 
models have been done with the operational data of Tarapur 
BWRs and other theoretical benchmarks. The 69 groups WIMS li- 
brary is used as basic nuclear data. The transport calculations are 
performed only in 1-D cylindrical or slab geometries. Interface cur- 
rent method or J+ approach of MURLI is used for solving integral 
transport equation. Separate supercell models are invoked for each 
type of heterogeneity like water rod, poisoned pin or control ab- 
sorber rod. 2-D heterogeneous assemblies are analysed by few 
group diffusion theory. For BWR or PWR fuel assembly design the 
models are incorporated in a code called SUPERB. For hexagonal 
fuel assembly the EXCEL code is used. The core design for BWRs 
is done by the 3-D BWR simulator code COMETG which is based 
on one group diffusion theory and coupled thermal hydraulics mod- 
ule. 2-D BWR simulator TACHY has been specially developed to 
expedite the calculations of reload pattern design for a fuel cycle. 
For WWER type of core, TREDIT is used for core follow-up stud- 
ies. A more refined power distribution calculation is possible with 
the code TRIHEX-3D which can consider each fuel pin of the core 
explicity and a synthesis option renders the 3-D calculations inex- 
pensive. The basic cross section library and the MURLI code have 
been tested against some 150 cold clean lattice experiments and 
Keff was predicted within 0.5%. The SUPERB code has been vali- 
dated against Japanese experiments, and LWR-WIMS code and 
PIE (Post Irradiation Experiments) data for TAPS BWR fuel pins. 
The COMETG code has been tested against operating data of 
TAPS. (Abstract Truncated) 


9915 (IAEA-TECDOC-567, pp. 307-313) Interface current 
method for generating lattice parameters for BWR fuel assem- 
blies. Krishnani, P.D. (Bhabha Atomic Research Centre, Bombay 
(India)); Gupta, H.C.; Dwivedi, S.R. International Atomic Energy 
Agency, Vienna (Austria). Nov 1990. (CONF-8912138-: Technical 
committee meeting and workshop on in-core fuel management, 
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Vienna (Austria), 4-7 Dec 1989). In In-core fuel management prac- 
tices. Proceedings of two technical committee meetings and 
workshops held in Madrid, 12-15 July 1988, and Vienna, 4-7 De- 
cember 1989. 438p. Order Number DE91621461. Source: 
OSTI;NTIS (US Sales Only);INIS. 

We have developed an efficient computer code LWRBOX for cal- 
culating lattice properties of fuel assemblies used in light water 
reactors (LWRs). It solves the multigroup integral transport equa- 
tion by a method based on a combination of interface current 
technique and collision probability (CP) method. In this method the 
whole lattice cell is divided into a large number of cells and each 
cell is further subdivided into homogeneous zones. The interaction 
between various zones within a cell and their contribution to outgo- 
ing currents at cell interfaces are directly calculated by the CP 
method. Each cell is connected to neighbouring cells by interface 
currents. For this, the angular flux at cell interfaces is expanded 
separately in the incoming and outgoing directions in terms of 
spherical harmonics. At present, it is possible to consider 6 terms 
in the expansion (i.e., up to P2 expansion). In the code LWRBOX, 
various types of partitions can be considered in a cell. The cell can 
have any number of radial zones and these radial zones can be 
further subdivided into various sectors. The burnup of each sector 
is considered independently. Such type of partitioning can assume 
importance where a fuel pin containing burnable poison faces 
water gap on one side. In this case, the burnable poison burns dif- 
ferently in different sectors. In order to see the importance we have 
analysed three benchmarks suggested by IAEA for BWRs and the 
results are discussed in this paper. (author). 5 refs, 3 figs, 3 tabs. 


9916 (IAEA-TECDOC-567, pp. 369-373) Implementation of 
FMS-CORE MASTER on DEC minicomputers and workstations. 
Boerresen, S. (Scandpower AS, Kjeller (Norway)); Lindahl, S.O.; 
Ona, C.N.; Sauar, T.0.; Skaug, S.; Tveiten, B.H. International 
Atomic Energy Agency, Vienna (Austria). Nov 1990. (CONF- 
8912138—: Technical committee meeting and workshop on in-core 
fuel management, Vienna (Austria), 4-7 Dec 1989). In In-core fuel 
management practices. Proceedings of two technical committee 
meetings and workshops held in Madrid, 12-15 July 1988, and Vi- 
enna, 4-7 December 1989. 438p. Order Number DE91621461. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The implementation of the combined FMS and CORE MASTER 
software on VAX minicomputers and workstations is described in 
this paper. The work consisted of conversion of a number of pro- 
grams previously applied on various mainframes (CDC) and 
minicomputers (ND) to a common VMS environment, developing 
new program interfaces and various, new user interfaces. The 
FMS-CORE MASTER integration was initiated by the implementa- 
tion of the FMS simulator PRESTO in ABB Atom’s CORE 
MASTER + system for on-line core supervision in Kernkraftwerk 
Leibstadt (KKL) and Kernkraftwerk Brunsbuettel (KKB). This effort 
also met a common desire among the users of Scandpower's off- 
line code package to convert from external, mainframe resources 
to in-house, dedicated systems for their fuel management and op- 
erations support applications. (author). 10 refs, 1 fig., 1 tab. 


9917 (IAEA-TECDOC-567, pp. 383-393) Laguna Verde fuel 
management system: Nuclear data bank and first cycle simu- 
lation for unit 1: Pre-operational analysis. Ocampo, H. (Instituto 
de Investigaciones Electricas, Cuernavaca (Mexico)); Esquivias, J.; 
Serrano, S.A.; Torres, C.; Perusquia, R.; Sanchez, L.; Naffah, G. 
International Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8912138-: Technical committee meeting and workshop on 
in-core fuel management, Vienna (Austria), 4-7 Dec 1989). In In- 
core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

The Laguna Verde Nuclear Power Plant (LVNPP) is the first of 
its kind in Mexico. It is owned and operated by the Comision Fed- 
eral de Electricidad (CFE), the National electric utility. Right now 
the plant is undergoing the start-up procedures and it reached 50% 
of power last September. In 1985 CFE received IAEA support to 
obtain a Fuel Management System (FMS) Computer Code Pack- 
age from Scandpower Inc., and this paper presents the results of 
the calculation of the Nuclear Data Bank (NDB) and the simulation 





of the first cycle for the unit one of the LVNPP. The data have 
been tested and validated against the General Electric Cycle Man- 
agement Report (GE-CMR). Results obtained using the FMS codes 
are compared to those obtained using GE codes. (author). 5 refs, 
26 figs, 2 tabs. 


9918 (IAEA-TECDOC-567, pp. 399-410) Problems in rela- 
tion to the irradiation of LWR fuel rod bundles in materials 
testing reactors. Raedt, C. de (Centre d’Etude de |’Energie Nucle- 
aire, Mol (Belgium)); Charlier, A. International Atomic Energy 
Agency, Vienna (Austria). Nov 1990. (CONF-8912138-: Technical 
committee meeting and workshop on in-core fuel management, 
Vienna (Austria), 4-7 Dec 1989). In In-core fuel management prac- 
tices. Proceedings of two technical committee meetings and 
workshops held in Madrid, 12-15 July 1988, and Vienna, 4-7 De- 
cember 1989. 438p. Order Number DE91621461. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Since more than twenty-five years, the materials testing reactor 
BR2 has been involved in the testing of fission reactor fuel. Part of 
these experiments concern LWR fuel rods. Both safety tests and 
endurance tests have been carried out. A new series of tests will 
consist in the irradiation of bundles of nine fuel rods, in 3x3 arrays, 
in water cooled loops called CALLISTO, up to very high burn-up 
values. The present paper discusses: the adaptation, based on 
neutron calculations, of the neutron environment of the irradiation 
device in order to obtain test conditions, more specifically neutron 
spectra, as close as possible to the equilibrium conditions in actual 
LWR’s; the adaptation of the flux and fission power levels, taking 
into account the initial enrichments of the fuel rods; the calculation 
methods utilized to carry out the follow-up of the irradiation; the 
comparison of calculated radial fission density distributions 
throughout fuel rod bundles with experimentally determined distri- 
butions carried out in the past for nuclear models of similar devices 
irradiated in BRO2, the low power mock-up of BR2. These latter 
calculations and measurements concerned irradiations of fuel rod 
bundles in the central 200 mm channel of BR2 and BRO2. As the 
new irradiations are to be performed in standard 84 mm diameter 
channels of BR2, in excentric core or reflector positions, i.e. in 
zones with a flux gradient across the channel, a careful calibration 
of the calculation method is needed. Awaiting the check experi- 
ments in BRO2 or BR2 in 1990, the gradient was calculated by two 
different methods (different data bases and codes, viz WIMS- 
TWOTRAN and DTF-IV-DOT 3.5). The results are compared. 
(author). 39 refs, 11 figs, 1 tab. 


9919 (K/ITP-—361) Spent fuel reconstitution, consolidation, 
and disassembly. Forsberg, C.W. Oak Ridge National Lab., TN 
(USA). Jan 1991. 63p. Sponsored by U.S. Department of State. 
DOE Contract AC05-840R21400. Order Number DE91007983. 
Source: OSTI;NTIS; GPO Dep. 

This report provides a description of the technology and status of 
spent fuel reconstitution, consolidation, and disassembly. Both wet 
(i.e., pool) and dry (i.e., hot cell) spent fuel consolidation systems 
are described. Second-generation spent fuel consolidation systems 
are approaching deployment, and the technology is in a transition 
phase from experimental and prototype (i.e., first-generation) oper- 
ations to commercial practice. The technical descriptions herein 
provide a basis for international safeguards studies. 41 refs., 15 
figs., 9 tabs. 


9920 (NUREG/CP-0111, pp. 25-58) Introduction to ASME/ 
ANSI OMA-1989A. Part 6 - inservice testing of pumps in light- 
water reactor power plants and technical differences between 
Part 6 and ASME Section VI, subsection IWP. Zudans, J.J. 
(Florida Power & Light Co. (USA)). Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Office of Nuclear Reactor Regulation; 
EG and G Idaho, Inc., Idaho Falls, ID (USA). Oct 1990. (EGG— 
2609;CONF-890852—: ASME/NRC symposium on inservice testing 
of pumps and valves, Washington, DC (USA), 1-3 Aug 1989). In 
Proceedings of the symposium on inservice testing of pumps and 
valves. 469p. Source: OSTI;INIS. 

ASME/ANSI OMa-1988 Part 6, developed over the last ten years 
has recently been adopted by the Boiler and Pressure Vessel 
Code, Section XI. This new standard provides inservice testing re- 
quirements for certain Class 1, 2, and 3 pumps utilized in nuclear 
power plants and replaces ASME Section XI, Subsection IWP. This 
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paper provides background information on Part 6, highlights the 
significant changes to pump testing requirements, and provides the 
philosophy associated with the new requirements. 


9921 (NUREG/CP-0111, pp. 165-199) Corrective measures 
for utility pump low flow hydraulic instability. Makay, E. 
(Energy Research & Consultants Corp., Morrisville, PA (USA)). Nu- 
clear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation; EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Oct 1990. (EGG-—2609;CONF-890852-: ASME/NRC sym- 
posium on inservice testing of pumps and valves, Washington, DC 
(USA), 1-3.Aug 1989). In Proceedings of the symposium on inser- 
vice testing of pumps and valves. 469p. Source: OSTI;INIS. 

Diagnostics and corrective actions are presented for various 
types of damages and failure modes mainly for nuclear safety re- 
lated pumps. These pump types are: Nuclear Aux. and Nuclear 
Feedwater Pumps (Multi-stage, Horizontal); HPS! and Charging 
Pumps (Multi-stage, Horizontal); Reactor Feed (BWR), Steam Gen- 
erator Feed (PWR), LPSI and Booster Pumps (Single Stage, 
Double Suction, Horizontal); RHR and Core Spray Pumps (Single 
Stage, Single and Double Suction, Vertical); Primary Coolant 
Pumps (PCP) and Circ. Pumps (Single Stage, Single Suction, 
Vertical). Solutions to Hydraulically induced unstable forces are dis- 
cussed in the flow operating mode. Some examples are given in 
the run-out mode (LOCA). Damages discussed stem from generic 
engineering design (Designer under-estimated the Hydraulic force 
magnitudes), manufacturing errors, incorrect overhauling, assembly 
and operating procedures. Cases presented are narrowed down to 
the following symptoms, components, or technologies: Shaft break- 
age at typical locations due to Hydraulic forces, design and 
manufacturing errors. Thrust bearing, Balancing device, Coupling 
and Structural failure due to axial vibration (Shuttling) of the rotor 
Journal bearing damage due to large Hydraulic forces and incor- 
rect bearing geometry. Impeller and Diffuser/Volute damages due 
to large Hydraulic forces and/or incorrect impeller to diffuser/volute 
geometry. Impeller eye (Inlet) cavitation damage due to incorrect 
impeller inlet geometry or flow condition. Incorrect materials, hard- 
ness and heat treatment, etc. The cases discussed are shown 
before or during failures and are supported by measurements and 
performance evaluation after corrective actions. Actual design mod- 
ifications are shown. List of References are given for detailed 
evaluation of the corresponding technology background for the 
cases discussed. 


9922 (NUREG/CP-0111, pp. 347-358) Certification testing 
of safety relief valves for the nuclear power industry. Carbon- 
neau, G.R. (Wyle Labs., Huntsville, AL (USA)). Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation; EG and G Idaho, Inc., Idaho Falls, ID (USA). Oct 1990. 
(EGG-2609;CONF-890852—: ASME/NRC symposium on inservice 
testing of pumps and valves, Washington, DC (USA), 1-3 Aug 
1989). In Proceedings of the symposium on inservice testing of 
pumps and valves. 469p. Source: OSTI;INIS. 

This paper presents a summary of current test methodology 
used to perform recertification testing of Code Safety Relief Valves 
(SRVs). This paper discusses current issues in SRV testing includ- 
ing the following: Alternate media testing including a discussion of 
EPRI Report NP-4235. In situ testing of SRVs using lift devices. Ef- 
fects of handling and transportation on set point. SRV testing over 
the years at Wyle in close cooperation with the nuclear industry, 
NRC, and valve manufacturers provides the experience necessary 
to discuss lessons learned. These lessons may be helpful to those 
setting up inservice Inspection (ISI) Programs to effectively monitor 
SRV performance and meet the requirements of OM-1. 


9923 (NUREG/CR-5558) Generic Issue 87: Flexible 
wedge gate valve test program: Phase 2, Results and analy- 
sis. Steele, R. Jr. (EG and G Idaho, Inc., Idaho Falls, ID (USA)); 
DeWall, K.G.; Watkins, J.C. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Engineering; EG and G Idaho, Inc., 
Idaho Falls, ID (USA). Jan 1991. 79p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC07-761D01570. (EGG— 
2600). Source: OSTI;NTIS;INIS;GPO. 

Qualification and flow isolation tests were conducted to analyze 
the ability of selected boiling water reactor process valves to per- 
form their containment isolation functions at high energy pipe break 
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conditions and other more normal flow conditions. Numerous pa- 
rameters were measured to assess valve and motor-operator 
performance at various valve loadings and to assess industry prac- 
tices for predicting valve and motor operator requirements. The 
valves tested were representative of those used in reactor water 
cleanup systems in boiling water reactors and those used in boiling 
water reactor high-pressure coolant injection (HPCI) steam lines. 
These tests will provide further information for the US Nuclear 
Regulatory Commission Generic Issue-87, “Failure of the HPCI 
Steam Line Without Isolation,” and Generic Letter 89-10, “Safety- 
related Motor Operated Valve Testing and Surveillance.” 6 refs., 54 
figs., 4 tabs. 


9924 (SR/CNEAF-90-01) Spent nuclear fuel discharges 
from US reactors, 1988. USDOE Energy Information Administra- 
tion, Washington, DC (USA). Office of Coal, Nuclear, Electric and 
Alternate Fuels. Mar 1990. 163p. Sponsored by U.S. DOE Office of 
Administration and Human Resource Management. Order Number 
DE91005279. Source: OSTI;NTIS;INIS; GPO Dep. 

The Energy Information Administration (EIA) of the US Depart- 
ment of Energy (DOE) administers the Nuclear Fuel Data survey, 
Form RW-859, which collects data on every fuel assembly irradi- 
ated in commercial nuclear reactors operating in the US, as well as 
current inventories and storage capacities of these reactors. These 
data are considered in the design and operation of the equipment 
and facilities that will be used by DOE for the future acceptance, 
transport and disposal of all spent fuel. The information presented 
in this report summarizes the detailed data collected on the Nu- 
clear Fuel Data, Form RW-859, and identifies trends in burnup and 
enrichment that are evident in the data. This report focuses on 
commercial light water reactor (LWR) spent nuclear fuel reported 
as discharged as of December 31, 1988. 2 figs., 17 tabs. 
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Refer also to citation(s) 9607, 9609, 9620, 9643, 9679, 9909, 
9911, 9912, 9913, 9914, 9916, 9918, 9919, 9920, 9921, 9922, 
9924, 10029, 10057, 10058, 10063, 10064, 10073, 10074, 10075, 
10077, 10078, 10079, 10081, 10084, 10088, 10107, 10111, 10115, 
10118, 10125, 10126, 10132, 10134, 10143, 10147, 10372, 10374, 
10375, 10729, 10731, 10970, 12193 


9925 (AEEW-R-2457) CLAPTRAPH - a code for calculat- 
ing pressure and temperature transients in the interconnected 
compartments of a total containment enclosing a breached 
water reactor circuit with the additional feature of hydrogen 
ingress or generation within the various compartments. Porter, 
W.H.L. UKAEA Atomic Energy Establishment, Winfrith (UK). Safety 
and Engineering Science Div. Apr 1989. 41p. Order Number 
DE91622759. Source: OSTI;NTIS (US Sales Only);INIS. 

CLAPTRAP is a double length code in Fortran 77 for calculating 
the temperature, pressure and composition transients in a multi- 
compartmented total containment such as is used for the PWR. It 
allows for steam, water and hydrogen ingress into specified com- 
partments such as would occur in a Loss of Coolant Accident 
(LOCA) and a subsequent accident sequence which was suffi- 
ciently severe to generate hydrogen. (author). 


9926 (AEEW-R-2547) Implementation of an external ther- 
mocouple model into TRAC-PF1/MOD2. Coddington, P. UKAEA 
Atomic Energy Establishment, Winfrith (UK). Safety and Engineer- 
ing Science Div. Aug 1989. 53p. Order Number DE91622760. 
Source: OSTI;NTIS (US Sales Only);INIS. 

This report provides a description of the implementation of a 
model to describe the behaviour of external thermocouples, into 
the PWR Thermal-Hydraulics code TRAC-PF1/MOD2. The model 
is an adaptation of the general stand-alone three-dimensional 
model developed previously and uses an effective heat transfer 
conductance to describe the transfer of heat from the fuel rod to 
the thermocouple. (author). 


9927 


(CEPN-167) International comparison on radioac- 
tive releases of PWR between 1975 and 1988. Benedittini, M.; 
Tabare, M. Centre d’Etude sur I’Evaluation de la Protection dans le 
Domaine Nucleaire, 92 - Fontenay-aux-Roses (France). Feb 1990. 
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35p. (In French). Contract EDF-SEPTEN-CEPN-NC—8194. Order 
Number DE91749041. Source: OSTI;NTIS (US Sales Only). 

This report presents the main results of a comparison on ra- 
dioactive releases from 135 PWRs in the following countries: 
Belgium, Federal Republic of Germany, Finland, France, Japan, 
Sweden, Switzerland and the United States. For liquid releases, 
distinctions have been undertaken between tritium and no tritium 
activities and for gaseous releases between noble gases and 
halogens-aerosols. Data has been collected from literature pub- 
lished or by contacting utilities administrative staff or authorities in 
order to constitute a data base. As regards this comparison how- 
ever, reactors, the commercial operation of which started prior to 
July 1974, have been excluded. 


9928 (CONF-910414—4) Scale-4: An updated version of 
the modular code system for performing standardized com- 
puter analysis for licensing evaluation. Parks, C.V.; Petrie, L.M.; 
Manneschmidt, J.; Bartley, J.L. Oak Ridge National Lab., TN 
(USA). [1990]. 6p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From International topical meet- 
ing on advances in mathematics, computations and reactor 
physics; Pittsburgh, PA (USA); 28 Apr - 2 may 1991. Order Num- 
ber DE91001630. Source: OSTI;NTIS; GPO Dep. 

The SCALE system was developed for the NRC to satisfy a 
need for a standardized method of analysis for the evaluation of 
nuclear fuel facility and package designs. In its present form, the 
system has the capability of performing criticality, shielding, and 
heat transfer analyses using well-established functional modules 
tailored to the SCALE system. Spent fuel characteristics for these 
analyses can be obtained from a module that performs a depletion/ 
decay calculation. This report discusses some of the features of 
this program. 


9929 (DOE/NE/34082-T1) BR3 first phase irradiation data 
and intermediate examinations of BN2 fuel rods: TRIBULA- 
TION Project. Lippens, M.; van Outryve d’Ydewalle, B.; Winne, C. 
Belgonucleaire SA, Brussels (Belgium). Oct 1981. 71p. Sponsored 
by U.S. DOE Nuclear Energy. DOE Contract FG01-82NE34082. 
(TR-81/09). Order Number DE91008287. Source: OSTI;NTIS (US 
Sales Only); GPO Dep. 

This topical report provides the information relative to the execu- 
tion of the following activities, made in the framework of the 
TRIBULATION, programme: pre-irradiation of experimental fuel 
rods, group BN2, in the BR3 reactor at Mol — Belgium; and interim 
examination at Mol — Belgium of pre-irradiated fuel rods, group 
BN2. The programme information provided by this report is defined 
in Appendix 4 of the contract as “topical report for fuel rods, group 
BN2, on BR3@ irradiation and subsequent non destructive (ndt) ex- 
amination.” The group BN2 is defined in the TRIBULATION 
progress report TR 81/08 (August 1981) and includes the fuel rods 
5, 6, 7, and 8 of the test matrix. For these four rods, one provides 
in the present report details on irradiation history and non destruc- 
tive post-irradiation examinations as defined in the Appendix 1. 29 
figs., 26 tabs. 


9930 (DOE/NE/34082-T2) Neutronic report concerning the 
irradiation of the TRIBULATION fuel rods in the BR3/4D2 
cycle: TRIBULATION Project. Maldague, T.; Brusselaers, P. Bel- 
gonucleaire SA, Brussels (Belgium). Dec 1988. 46p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract FG01-82NE34082. (TR- 
88/75). Order Number DE91008288. Source: OSTI;NTIS (US 
Sales Only); GPO Dep. 

This report provides information relative to the irradiation condi- 
tions in BR3/4D2 of 12 fuel rods belonging to the TRIBULATION 
International Programme. For each rod, the rod indentification num- 
ber, the assembly of origin, the rod position in assembly, and the 
position of assembly in the core are given as is the position of the 
rods and the orientation of the assemblies. 8 figs., 29 tabs. 


9931 (DOE/NE/34082-T4) Final nondestructive examina- 
tions on the BBR1 fuel rods after irradiation in BR3/4D, core: 
TRIBULATION Project. Boulanger, D. Belgonucleaire SA, Brussels 
(Belgium). Aug 1988. 44p. Sponsored by U.S. DOE Nuclear En- 
ergy. DOE Contract FG01-82NE34082. (TR-88/72). Order Number 
DE91008290. Source: OSTI;NTIS (US Sales Only); GPO Dep. 





This topical report provides the results of the final non destruc- 
tive examinations performed on two experimental fuel rods of the 
BBR1 group. The BBR1 group includes the fuel rods 41 to 44 of 
the test matrix. 7 refs/. 21 figs., 10 tabs. 


9932 (DOE/NE/34082-T5) Final non destructive examina- 
tions on BBR2 fuel rods after irradiation in BR3/4D. core: 
TRIBULATION Project. Boulanger, D. Belgonucleaire SA, Brussels 
(Belgium). Aug 1988. 39p. Sponsored by U.S. DOE Nuclear En- 
ergy. DOE Contract FG01-82NE34082. (TR-88/73). Order Number 
DE91008291. Source: OSTI;NTIS (US Sales Only); GPO Dep. 

This topical report provides the results of the final non destruc- 
tive examination performed on two experimental fuel rods of the 
BBR2 group. The BBR2 group includes the fuel rods 45 to 48 of 
the test matrix. A diagram of the BBR2 fuel rod identification, irradi- 
ations and examinations performed within the framework of the 
TRIBULATION programme is provided. This report only concerns 
rods 47 and 48 which have been submitted to a last irradiation 
phase during BR3/4D2 cycle, and to subsequent non destructive 
examinations. 7 refs., 16 figs., 8 tabs. 


9933 (DOE/NE/34082-T8) BR3 second phase irradiation 
data and nondestructive examinations of W2 fuel rod No. 21: 
TRIBULATION Project. van Outryve d’Ydewalle, B. Belgonucleaire 
SA, Brussels (Belgium). Sep 1984. 70p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract FG01-82NE34082. (TR—-84/40). Or- 
der Number DE91008294. Source: OSTI;NTIS (US Sales Only); 
GPO Dep. 

This topical report provides the information relative to the execu- 
tion of the following activities, made in the framework of the 
TRIBULATION programme: re-irradiation in cycle 4C second part 
of four experimental fuel rods from group W2, in the BR3 reactor at 
Mol — Belgium of which two underwent a fast operational transient 
in the BR2 reactor; and non-destructive examinations at Mol — Bel- 
gium of one fuel rod from group W2 after BRS re-irradiation during 
cycle 4C second part. The group W2 is defined in the TRIBULA- 
TION progress report TR 82/15 and includes the fuel rods 16 to 21 
of the test matrix. For these six fuel rods, the following activities 
have been carried out: fuel rods fabrication report; BR3 first irradi- 
ation and non-destructive examinations after first phase irradiation 
report; and fast operational transient and non-destructive examina- 
tion after transient report. This report provides the activity related 
to the fuel rods re-irradiation first cycle (i.e. cycle 4C second part) 
as well as the results of the non-destructive examinations made on 
one rod (07-7) definitively unloaded after cycle 4C second part. 7 
refs., 46 figs., 76 tabs. 


9934 (DOE/NE/34082-T9) BR3 first phase irradiation data 
and intermediate examinations of FGA1 fuel rods: TRIBULA- 
TION Project. Blanpain, P. Belgonucleaire SA, Brussels (Belgium). 
Mar 1984. 139p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract FG01-82NE34082. (TR-84/33). Order Number 
DE91008295. Source: OSTI;NTIS (US Sales Only); GPO Dep. 
This topical report provides the informations relative to the irradi- 
ation conditions of the experimental fuel rods of the FGA1 group in 
cycles 4B and 4C of the BR3 reactor at Mol — Belgium and the re- 
sults of the intermediate non-destructive examinations of the six 
fuel rods of the group. The group FGA1 of the TRIBULATION pro- 
gram includes the fuel rods 29 to 34 of the test matrix. All those six 
rods have been examinated after the BR3/4C cycle. Among them, 
the rod 29 will undergo destructive examinations; the rods 30 to 32 
will be submitted to transient tests in the BR2 reactor and after that, 
the rods 31 to 34 will pursue their irradiation in the BR3/4D cycle. 


9935 (DOE/NE/34082-T11) Characterization report on 
BELGONUCLEAIRE design fuel rods: TRIBULATION Project. 
van Outryve d’Ydewalle, B. Belgonucleaire SA, Brussels (Belgium). 
Dec 1982. 66p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract FG01-82NE34082. (TR-82/19). Order Number 
DE91008297. Source: OSTI;NTIS (US Sales Only); GPO Dep. 
This report gives the fabrication history and the main characteris- 
tics of the 11 BELGONUCLEAIRE uranium oxide fuel rods chosen 
for the TRIBULATION irradiation programme to be carried out in 
the BR2 and BR3 reactors of CEN/SK at Mol, Belgium. These fuel 
rods were initially designed for irradiation in the BR3 reactor. They 
were irradiated in core 4A and/or core 4B. The fuel rods were taken 
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from different dismountable assemblies of 17 x 17 design allowing 
removal of all 28 fuel rods and reconstitution for further irradiation 
cycles. Important characterization work was carried out during fab- 
rication of the fuel to make a valuable comparison possible with 
future results of non destructive and destructive post-irradiation ex- 
aminations. The identification of the fuel rods participating to the 
TRIBULATION programme are indicated. The 11 fuel rods are re- 
moved from four different dismountable assemblies. The fuel had 
an initial enrichment of 8.25% U235 but two rods have an initial 
enrichment of only 5.76% U235. Eight rods were pressurized ini- 
tially with helium at 20 kg/cm. The fuel pellets and rods were 
fabricated by Franco -Belge de Fabrication de Combustible (FBFC) 
at Dessel. Assemblies loading was carried out by BELGONUCLE- 
AIRE, in their manufacturing plant at Dessel. 26 figs., 20 tabs. 


9936 (DOE/NE/34082-T12) Neutronic report concerning 
the irradiation of the TRIBULATION fuel rods in the BR3/4D1 
cycle: TRIBULATION Project. Maidague, T. Belgonucleaire SA, 
Brussels (Belgium). Aug 1986. 358p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract FG01-82NE34082. (TR-86/54). Order 
Number DE91008298. Source: OSTI;NTIS (US Sales Only); GPO 
Dep. 

This report provides information relative to the irradiation condi- 
tions of 31 fuel rods, belonging to the TRIBULATION Intemational 
Programme in cycle 4D1. For each rod, the rod identification num- 
ber, the assembly of origin, the rod position in assembly, and the 
position of assembly in the core is given. The position of the rods 
and the orientation of the assemblies are also specified. 


9937 (DOE/NE/34082-T17) BR3 first phase irradiation data 
and intermediate examinations of W3 fuel rods: TRIBULATION 
Project. van Outryve d’Ydewalle, B. Belgonucleaire SA, Brussels 
(Belgium). Sep 1982. 128p. Sponsored by U.S. DOE Nuclear En- 
ergy. DOE Contract FG01-82NE34082. (TR-82/16). Order Number 
DE91008303. Source: OSTI;NTIS (US Sales Only); GPO Dep. 

This topical report provides the information relative to the execu- 
tion of the following activities, made in the framework of the 
TRIBULATION programme: ppre-irradiation of experimental fuel 
rods, group W3, in the BR3 reactor at Mol — Belgium; and interim 
examinations at Mol — Belgium of pre-irradiated fuel rods, group 
WS. The group W3 is defined in the TRIBULATION progress report 
TR 81/10 (December 1981) and includes the fuel rods 22 to 28 of 
the test matrix. For these seven rods, one provides in the present 
report, details on irradiation history and non destructive post- 
irradiation examinations. 7 refs., 55 figs., 53 tabs. 


9938 (DOE/NE/34082-T20) Fabrication and characteriza- 
tion data of BBR fuel rods: TRIBULATION Project. Hoffmann, 
H. (Brown Boveri Reaktor GmbH, Mannheim (Germany, F.R.)); 
Kraus, W. Belgonucleaire SA, Brussels (Belgium). Aug 1983. 36p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract FG01- 
82NE34082. (TR-83/24). Order Number DE91008306. Source: 
OSTI;NTIS (US Sales Only); GPO Dep. 

Belgonucleaire (BN) and Studiecentrum voor Kernenergie (SCK/ 
CEN) are performing a High Burnup Transient Program named 
TRIBULATION with emphasis on fast and short, severe transients 
of PWR fuel rods of the 17 x 17 design. Brown Boveri Reactor 
GmbH (BBR) provided BN with 8 test fuel rods, which are at 
present under irradiation in the BR 3 reactor at Mol in Belgium. 
This report presents information concerning the fabrication proce- 
dure and the required characterization data such as: fuel; cladding; 
and fuel rods. 8 figs., 18 tabs. 


9939 (DOE/NE/34082-T27) Non-destructive examinations 
of FGA2 fuel rods after fast operational transients in BR2: 
TRIBULATION Project. Bianpain, P. Belgonucleaire SA, Brussels 
(Belgium). Mar 1985. 47p. Sponsored by U.S. DOE Nuclear En- 
ergy. DOE Contract FG01-82NE34082. (TR-85/42). Order Number 
DE91008313. Source: OSTI;NTIS (US Sales Only); GPO Dep. 
This topical report provides the information relative to the execu- 
tion of the following activities, made within the framework of the 
TRIBULATION program: fast operational transient on two fuel rods 
from group FGA2 (annular pellets), in the BR2 reactor at Mol — 
Belgium; intermediate non-destructive examinations of two fuel 
rods at Mol — Belgium. The group FGA2 includes the fuel rods 35 
to 40 of the test matrix. The present report concerns only the fuel 
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rods 36 and 37, which underwent a transient test and a second se- 
ries of non-destructive post-irradiation examinations. A diagram of 
the FGA2 fuel rod identification, irradiation and examinations per- 
formed to date, as well as the rod destination are provided. Finally, 
the BRS irradiation histories and the transient conditions of the two 
fuel rods are summarized. 


9940 (DOE/NE/34082-T33) Non-destructive and destruc- 
tive examination of rods from Phase 3 of the TRIBULATION 
Programme: TRIBULATION Project. Kennedy, P.D.; Goldsmith, 
L.A.; Scogings, B.C.; McKee, G.; Manley, A.J.; Thompson, J.F.W. 
Belgonucleaire SA, Brussels (Belgium). Jan 1989. 49p. Sponsored 
by U.S. DOE Nuclear Energy. DOE Contract FG01-82NE34082. 
(TR-89/78). Order Number DE91008326. Source: OSTI;NTIS (US 
Sales Only); GPO Dep. 

Phase 3 of the post-irradiation examination of fuel rods irradiated 
as part of the TRIBULATION project involves 13 rods. The rod 
identifications and their nominal pre-irradiation characteristics; the 
irradiation histories; and the details of the transients experienced 
by some of the rods. This memorandum details the metrology, 
gamma-scanning, eddy-current tests and gas release results ob- 
tained on these 13 rods and the results of ceramographic and 
metallographic examinations of four of these rods and burn-up 
analyses on two rods. 1 ref., 21 figs., 12 tabs. 


9941 (DOE/NE/34082-T39) Nondestructive examinations 
of W2 fuel rods after fast operational transients in BR2: 
TRIBULATION Project. van Outryve d’Ydewalle, B. Belgonucleaire 
SA, Brussels (Belgium). Aug 1984. 66p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract FG01-82NE34082. (TR-84/30). Or- 
der Number DE91008332. Source: OSTI;NTIS (US Sales Only); 
GPO Dep. 

This topical report provides the information relative to the execu- 
tion of the following activities, made in the framework of the 
TRIBULATION programme: fast operational transients on three ex- 
perimental fuel rod from group W2, in the BR2 reactor at Mol — 
Belgium; and intermediate examinations at Mol — Belgium of these 
fuel rod from group W2 after transient. These activities refer to irra- 
diations simulating transient conditions in the BR2 reactor and 
subsequent non-destructive testing of the experimental PWR fuel 
rods. The group W2 is defined in the TRIBULATION progress report 
TR 82/15 (September 1982) and includes the fuel rods 16 to 21 of 
the test matrix. For these six fuel rods, details on irradiation history 
and non-destructive post-irradiation examinations before transient 
testing, as defined in Section 4 of the Appendix 1 (technical pro- 
gramme) of the Agreement, are given. 3 refs., 30 figs., 15 tabs. 


9942 (DOE/NE/34082-T42) Intermediate non destructive 
examinations of the BBR2 fuel rods after their first irradiation 
phase: Fast operational transient on rod 46 and subsequent 
non destructive examinations: TRIBULATION Project. 
Boulanger, D. Belgonucleaire SA, Brussels (Belgium). Jul 1987. 
77p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
FG01-82NE34082. (TR-87/64). Order Number DE91008335. 
Source: OSTI;NTIS (US Sales Only); GPO Dep. 

This topical report provides the information relative to the follow- 
ing items, within the framework of the TRIBULATION programme: 
recall of the irradiation conditions in cycle 4C and 4D, of the BR3 
reactor and results of the non destructive examinations carried out 
after cycle 4D,; short description of the fast operational transient in 
the BR2 reactor at Mol-Belgium; and results of the subsequent 
non destructive examinations. The BBR2 group includes the fuel 
rods 45 and 48 of the test matrix. The initial enrichment was 3.19 
w/o U5. The four rods underwent their first irradiation phase in 
cores 4C and 4D, of the BR3 reactor. Three of them (matrix 45, 
46, and 48) were submitted to non destructive examinations after 
cycle 4D,. Rod 46 underwent then a fast operational transient in 
the BR2 reactor, followed by a new series of non destructive 
examinations. The BBR2 campaign continues with a second irradi- 
ation of rods 47 and 48 in cycle 4D2 of the BR3 reactor, the rods 
45 and 46 being destructively examined. 7 refs., 47 figs., 7 tabs. 


9943 (DOE/NE/34082-T43) Final non destructive examina- 
tions on the W2 fuel rod numbers 18, 19 and 20 after their 
second irradiation phase: TRIBULATION Project. Boulanger, D. 
Belgonucleaire SA, Brussels (Belgium). Jul 1987. 56p. Sponsored 
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by U.S. DOE Nuclear Energy. DOE Contract FG01-82NE34082. 
(TR-87/59). Order Number DE91008336. Source: OSTI;NTIS (US 
Sales Only); GPO Dep. 

This topical report provides the information relative to the follow- 
ing items, within the framework of the TRIBULATION program: 
recall of the irradiation conditions in cycles 4C and 4D, of the BR3 
reactor and results of the nondestructive examinations performed 
after cycle 4D,. The W3 group includes the fuel rods 16 to 21 of 
the test matrix. After cycle 4C (second part), three rods among the 
W2 group (matrix 18, 19 and 20) have pursued their second irradi- 
ation phase in core 4D,. The present non destructive examinations 
precede a destructive examination campaign on the three rods. 


9944 (DOE/NE/34082-T44) Final non destructive examina- 
tions on the W3 fuel rod numbers 24, 26, 27 and 28 after their 
second irradiation phase: TRIBULATION Project. Boulanger, D. 
Belgonucleaire SA, Brussels (Belgium). Jul 1987. 85p. Sponsored 
by U.S. DOE Nuclear Energy. DOE Contract FG01-82NE34082. 
(TR-87/60). Order Number DE91008337. Source: OSTI;NTIS (US 
Sales Only); GPO Dep. 

This topical report provides the information relative to the follow- 
ing items, within the framework of the TRIBULATION program: 
recall of the irradiation conditions in cycles 4C and 4D, of the BR3 
reactor and results of the non destructive examinations carried out 
after cycle 4D,. The W3 group includes the fuel rods 22 to 28 of 
the test matrix. Four rods among the W3 group (matrix 24, 26, 27 
and 28) have undergone a second irradiation phase. Three of them 
(matrix 24, 26 and 27) are intended for destructive examinations, 
the last one being stored at Mol after its non destructive control. 7 
refs., 32 figs., 8 tabs. 


9945 (EUR-12901) Comparative calculations on selected 
two-phase flow phenomena using major PWR system codes. 
Commission of the European Communities, Luxembourg (Lux- 
embourg). 1990. 118p. contracts Nos ETSN/O009/F and 
ETSN/0010/D. Source: OSTI;NTIS (US Sales Only). 

In 1988 a comparative study on important features and models 
in six major best estimate thermal hydraulic codes for PWR sys- 
tems was implemented (Comparison of thermal hydraulic safety 
codes for PWR Graham, Trotman, London, EUR 11522). It was a 
limitation of that study that the source codes themselves were not 
available but the comparison had to be based on the available 
documentation. In the present study, the source codes were avail- 
able and the capability of four system codes to predict complex 
two-phase flow phenomena has been assessed. Two areas of in- 
vestigation were selected: (a) pressurized spray phenomena; (b) 
boil-up phenomena in rod bundles. As regards the first area, ex- 
perimental data obtained in 1972 on the Neptunus Facility (Delft 
University of Technology) were compared with the results of the 
calculations using Athlet, Cathare, Relap 5 and TRAC-PT1 and, 
concerning the second area, the results of two experimental facili- 
ties obtained in 1980 and 1985 on Thetis (UKEA) and Pericles 
(CEA-Grenoble) were considered. 


9946 (IAE—4969-4) Experience of operation of a set of 
fuel assemblies with helium pressurized elements at the 
WWER-440. Proselkov, V.N.; Vorob’ev, Yu.V.; Kodanev, S.A.; 
Lushin, B.V.; Simonov, K.V. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1989. 16p. (In Russian). Order Number 
DE91621460. Source: OSTI;NTIS (US Sales Only);INIS. 

The results of tests of fuel assemblies with fuel elements having 
the increased initial pressure of helium under the cladding are pre- 
sented. The purpose of the tests is verification of assemblies’ 
workability with fuel elements having an increased initial helium 
pressure. The tast results are positive. Fuel assemblies with fuel 
elements having a helium initial pressure of 0.5-0.7 MPa are advis- 
able to be introduced at WWER-440 with a three-year fuel cycle, 
as well as to continue an experimental and commercial operation 
in the four-year fuel cycle at WWER-440 reactors. 3 figs.; 9 tabs. 


9947 (IAEA-TECDOC-—567) In-core fuel management prac- 
tices. Proceedings of two technical committee meetings and 
workshops held in Madrid, 12-15 July 1988, and Vienna, 4-7 
December 1989. International Atomic Energy Agency, Vienna 
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(Austria). Nov 1990. 438p. Order Number DE91621461. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Because of the interest shown by Member States in having com- 
prehensive information concerning available computer programs 
applicable to in-core fuel management of light and heavy water 
moderated power reactors, the Agency convened a Technical Com- 
mittee Meeting and Workshop in Madrid, Spain, from 12 to 15 July 
1988, entitled "Improvements of In-Core Fuel Management Codes”. 
At the meeting not only papers were presented on modified in-core 
fuel management code packages, but also on in-core fuel manage- 
ment codes and practices of BWR and PWR of other institutes. 
There were 25 participants from 10 countries and 15 papers were 
presented at the Technical Committee. During the Workshop, the 
topics In-Core Fuel Management definition, reloading patterns and 
In-Core Fuel Management capabilities were discussed. Since the 
Madrid meeting the interest in these IAEA technical meetings and 
workshops increased considerable. This is due to the advances 
and accomplishments that have been made in Agency supported 
Co-ordinated Research Programmes, the increase in contributions 
being made by the Eastern European countries on the WWER, 
and a general renewed increase in activities in nuclear energy in 
many of the developing countries. This was demonstrated at the 
Technical Committee and Workshop on In-Core Fuel Management 
held at the VIC in Vienna, from 4-7 December 1989, were 55 ex- 
perts from 28 countries participated. The proceedings of two 
technical committee meetings contain 15 papers presented at the 
meeting in Madrid, and 38 papers presented at the meeting in 
Vienna. A separate abstract was prepared for each of these 53 pa- 
pers. Refs, figs and tabs. 


9948 (IAEA-TECDOC-567, pp. 14-22) Improvements in the 
neutron resonance treatment for cell calculations. Leszczynski, 
F. (Comision Nacional de Energia Atomica, San Carlos de Bar- 
iloche (Argentina). Centro Atomico Bariloche). International Atomic 
Energy Agency, Vienna (Austria). Nov 1990. (CONF-8807212-: 
Technical committee meeting and workshop on improvements of in- 


core fuel management codes, Madrid (Spain), 12-15 Jul 1988). In 
In-core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only); INIS. 

A method potentially useful for calculating group parameters in 
complicated lattices has been developed and included in the com- 


puter codes: RMET21, for homogeneous mixtures and 
cylindricized pin cells; RMET22, for cluster geometry. After the pre- 
sentation and validation (Ann. Nucl. Energy, Vol. 14, 11, pp 
589-601, 1987), the codes have been applied to different cases. 
The results of applications to the study of PWR and CANDU reac- 
tors are described in the present paper. The uses of RMET21, 
RMET22 codes are: Test of different resonance treatments; Test of 
resonance cross-section data; Evaluation of effective cross- 
sections in the resonance region for broad energy groups to be 
used in fast codes. Examples using WIMS-D are given; Tempera- 
ture change effects; Calculations of resonance integrals vs. 
background cross-sections and lambda Goldstein-Cohen factors; 
Effects of interaction between resonance absorbers; Sensitivity, in 
core calculations results due to the cell resonance treatment. The 
codes RMET are useful and necessary tools for research and 
practical applications. (author). 11 refs, 9 figs, 4 tabs. 


9949 (IAEA-TECDOC-—567, pp. 22-24) Fuel management at 
the Pennsylvania State University. Levine, S.H. (Pennsylvania 
State Univ., University Park, PA (USA). Coll. of Engineering). Inter- 
national Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8807212-: Technical committee meeting and workshop on 
improvements of in-core fuel management codes, Madrid (Spain), 
12-15 Jul 1988). In /n-core fuel management practices. Proceed- 
ings of two technical committee meetings and workshops held in 
Madrid, 12-15 July 1988, and Vienna, 4-7 December 1989. 438p. 
Order Number DE91621461. Source: OSTI;NTIS (US Sales 
Only);INIS. 

This paper presents the activities of fuel management and the 
developments of related computer code packages at the Pennsyl- 
vania State University. Improvements introduced in the 
PSU-LEOPARD/ADMARC are indicated. This fast scoping code 


can study many different reload configurations with minimum com- 
puter time and excellent accuracy. It is useful for performing safety 
calculations and can establish core life times including coastdown. 
Further improvements to be introduced in this code package are 
also mentioned. (author). 4 refs. 


9950 (IAEA-TECDOC-567, pp. 24-31) Advances in the 
PWR core analysis system SEANAP. Ahnert, C. (Universidad 
Politecnica de Madrid, Madrid (Spain). Inst. de Fusion Nuclear 
(DENIM)); Aragones, J.M.; Crespo, A.; Labay, A.; Leon, J.R.; Re- 
bullida, A. International Atomic Energy Agency, Vienna (Austria). 
Nov 1990. (CONF-8807212—: Technical committee meeting and 
workshop on improvements of in-core fuel management codes, 
Madrid (Spain), 12-15 Jul 1988). In In-core fuel management prac- 
tices. Proceedings of two technical committee meetings and 
workshops held in Madrid, 12-15 July 1988, and Vienna, 4-7 De- 
cember 1989. 438p. Order Number DE91621461. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The purpose of this paper is to present the advances achieved 
from 1984 in the development and validation of the spanish PWR 
core analysis system SEANAP, by a cooperative work among two 
research institutes (DENIM and JEN-CIEMAT) and three nuclear 
power plants (Almaraz, Asco and Vandellos), and partly supported 
within a PIEUNESA research project. First, the main features and 
advances of the core analysis system are summarized. The system 
is intended to provide to the utilities the in-house capability for the 
analysis of the core design, nuclear tests and operation along 
reload cycles, as technical support for licensing and operation. The 
validation is done by an extensive comparison with the measure- 
ments available from the nuclear tests and in-core operation follow 
of five 900-MWe PWR units along their first cycles and several 
reload cycles, as well as with the available design data. The quite 
good agreement obtained for the broad sets of parameters and cy- 
cles analyzed qualifies the SEANAP system as an effective core 
analysis support tool and encourages further developments, 
presently under way. (author). 8 refs, 4 figs. 


9951 (IAEA-TECDOC-567, pp. 32-39) Recent improve- 
ments in PSU-LEOPARD/MCRAC code package. Petrovic, B. 
(Institut Rudjer Boskovic, Zagreb (Yugoslavia)); Smuc, T.; Urli, N.; 
Pevec, D. International Atomic Energy Agency, Vienna (Austria). 
Nov 1990. (CONF-8807212-: Technical committee meeting and 
workshop on improvements of in-core fuel management codes, 
Madrid (Spain), 12-15 Jul 1988). In In-core fuel management prac- 
tices. Proceedings of two technical committee meetings and 
workshops held in Madrid, 12-15 July 1988, and Vienna, 4-7 De- 
cember 1989. 438p. Order Number DE91621461. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The PSU-LEOPARD/MCRAC code package was benchmarked 
against operational data of the first three cycles of the Yugoslav 
NPP Krsko reactor and used to determine the loading pattern for 
cycle 4. As the NPP Krsko switched to low leakage cores, modifi- 
cations were made in the PSU-LEOPARD code to model classical 
burnable absorbers as well as integral fuel burnable absorbers. 
Changes were also made in the MCRAC code: to provide a fast 
and convenient fuel assembly interchange for loading pattern 
search; to calculate local power peaking factors; to print out core 
map with all the relevant data in a self-explanatory form: to au- 
tomatise mesh definition; to convert the code to FORTRAN 77 
standard. Further development, now in progress, will enable: fol- 
lowing quarter-assembly burnups: more accurate locat peaking 
factor determination; thermal hydraulic feedback modeling; conver- 
sion of the code package for PC. The described improvements will 
make this code package a reliable tool in loading pattern determi- 
nation. (author). 13 refs, 6 figs. 


9952 (IAEA-TECDOC-567, pp. 39-42) Improvements in 
computer codes for WWER core analysis at the Institute of 
Atomic Energy, Swierk. Andrzejewski, K. (Institute of Atomic En- 
ergy, Otwock-Swierk (Poland)). International Atomic Energy 
Agency, Vienna (Austria). Nov 1990. (CONF-8807212-: Technical 
committee meeting and workshop on improvements of in-core fuel 
management codes, Madrid (Spain), 12-15 Jul 1988). In /n-core 
fuel management practices. Proceedings of two technical commit- 
tee meetings and workshops held in Madrid, 12-15 July 1988, and 
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Vienna, 4-7 December 1989. 438p. Order Number DE91621461. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Codes implemented for WWER type reactors at IAE are pre- 
sented. Most of them are widely known computer programmes 
which have been adapted for the CYBER computer and properly 
tailored to the needs of WWER lattices and core structure. Special 
emphasis is given to the development carried under CRP on in- 
core fuel management. Current needs and trends on improvement 
of WWER core analysis methods are discussed. (author). 8 refs. 


9953 (IAEA-TECDOC-567, pp. 53-59) Establishing in-core 
fuel management capabilities: A Yugoslav experience. Pevec, 
D. (Faculty of Electrical Engineering, Zagreb (Yugoslavia)); Petro- 
vic, B.; Smuc, T.; Ravnik, M.; Remec, |.; Jurcevic, M. International 
Atomic Energy Agency, Vienna (Austria). Nov 1990. (CONF- 
8807212-: Technical committee meeting and workshop on 
improvements of in-core fuel management codes, Madrid (Spain), 
12-15 Jul 1988). In In-core fuel management practices. Proceed- 
ings of two technical committee meetings and workshops held in 
Madrid, 12-15 July 1988, and Vienna, 4-7 December 1989. 438p. 
Order Number DE91621461. Source: OSTI;NTIS (US Sales 
Only);INIS. 

This paper describes the Yugoslav experience in establishing the 
high quality in-house in-core fuel management capabilities, such as 
the co-ordinated efforts of Ruder Boskovic and Jozef Stefan Insti- 
tutes for the development of new and/or adapting the existing 
computer codes. Loading patterns are also being developed in 
these institutes. The process of transferring the codes and method- 
ology from the institutes to the utility is foreseen. The organization 
schemes of the planned projects and the work accomplished so far 
are also presented in this paper. (author). 14 refs, 4 figs, 3 tabs. 


9954 (IAEA-TECDOC-567, pp. 60-67) Utilization of low 
leakage loading schemes for pressure vessel neutron expo- 
sure reduction. Remec, |. (institut Jozef Stefan, Ljubljana 
(Yugosiavia)); Najzer, M.; Slavic, S.; Kromar, M. International 
Atomic Energy Agency, Vienna (Austria). Nov 1990. (CONF- 
8807212-—: Technical committee meeting and workshop on 
improvements of in-core fuel management codes, Madrid (Spain), 
12-15 Jul 1988). In /n-core fuel management practices. Proceed- 
ings of two technical committee meetings and workshops held in 
Madrid, 12-15 July 1988, and Vienna, 4-7 December 1989. 438p. 
Order Number DE91621461. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The possibility to use the low leakage loading pattern (LLLP) in- 
core fuel management in the pressurized water reactor (PWR) in 
order to obtain a significant reduction of the maximum fast neutron 
flux in the pressure vessel (PV) is presented. Methodology used at 
"J. Stefan” Institute to develop appropriate LLLPs is described. Ex- 
amples of the LLLP for the two loop PWR are given and compared 
with the standard out-in-in loading scheme. Resulting fast flux dis- 
tributions in the pressure vessel are shown. Computer codes and 
calculational procedures used for the determination of neutron flux 
and spectrum in the ex-core region are shortly outlined, as well as 
modelling applied in transport calculations. (author). 8 refs, 5 figs, 
10 tabs. 


9955 (IAEA-TECDOC—567, pp. 94-99) PANTHER and the 
UK code package for fuel management calculations. Emmett, 
J.C.A. (Central Electricity Generating Board, Berkeley (UK). Berke- 
ley Nuclear Labs.); Hutt, P.K. International Atomic Energy Agency, 
Vienna (Austria). Nov 1990. (CONF-8807212-: Technical commit- 
tee meeting and workshop on improvements of in-core fuel 
management codes, Madrid (Spain), 12-15 Jul 1988). In /In-core 
fuel management practices. Proceedings of two technical commit- 
tee meetings and workshops held in Madrid, 12-15 July 1988, and 
Vienna, 4-7 December 1989. 438p. Order Number DE91621461. 
Source: OSTI;NTIS (US Sales Only);INIS. 

A new code package for reactor physics calculations is being de- 
veloped in the UK by the CEGB in conjunction with the UKAEA. 
The package consists of a new interactive database system, the 
PCS, which links together a number of codes needed to perform 
both PWR and AGR calculations. The PCS system is the means of 
communication between codes and of storage of input data and 
output results. The system provides an interactive environment for 
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guiding and enabling the preparation of input, controlling calcula- 
tional sequences involving more than one code and for processing 
output. Most of the codes linked into the package will be existing 
ones. However, a new reactor code for fuel management and 
safety studies, PANTHER, is being written. This can perform state- 
point, depletion and transient calculations for PWR and forms part 
of a PWR calculational suite where the PCS links initially LWR- 
WIMS (assembly code), PANTHER and VIPRE (detailed core 
thermal hydraulics). PANTHER will also be able to perform AGR 
and MAGNOX calculations when appropriate thermal hydraulic 
modules and links to lattice codes are added. Following a brief out- 
line of the PCS database system and the main PWR codes within 
it, the paper will describe the software design of PANTHER and its 
main neutronics and thermal hydraulics modules. A summary of 
the present state of development, extent of validation, and an indi- 
cation of future developments of PANTHER will be given. 


9956 (IAEA-TECDOC-567, pp. 99-106) Advanced in-core 
fuel management methods at Westinghouse. Casadei, A.L. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Commercial 
Nuclear Fuel Div.); Esposito, V.J. International Atomic Energy 
Agency, Vienna (Austria). Nov 1990. (CONF-8807212-: Technical 
committee meeting and workshop on improvements of in-core fuel 
management codes, Madrid (Spain), 12-15 Jul 1988). In /n-core 
fuel management practices. Proceedings of two technical commit- 
tee meetings and workshops held in Madrid, 12-15 July 1988, and 
Vienna, 4-7 December 1989. 438p. Order Number DE91621461. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Westinghouse has qualified an advanced fuel management 
system for first and reload cores of PWRs that incorporates state- 
of-the-art methodology. The primary objective is to have stand 
alone 3D core models without the need for cycle specific adjust- 
ment against other methods. Cross section generation is done with 
PHOENIX-P, a two-dimensional multi-group transport theory com- 
puter program using a 42 energy-group cross section library 
derived from ENDFIB V files. Core models are developed using 
ANC, a multi-dimensional neutronic computer program which in- 
cludes Nodal Expansion Method, Equivalence Theory for cross 
section homogenization and Pin Power Recovery. These methods 
have been qualified and approved by the US Nuclear Regulatory 
Commission for all core design applications, and are being imple- 
mented as the standard design method. The Loading Pattern 
Optimization Program (LPOP) employs a unique approach to 
define many loading pattern candidates to meet specific design re- 
quirements and constraints. (author). 8 refs, 6 figs, 3 tabs. 


9957 (IAEA-TECDOC-567, pp. 115-119) CORD - a pro- 
gramme package for PWR core design calculations. Ravnik, M. 
(Institut Jozef Stefan, Ljubljana (Yugoslavia)); Remec, |.; Kromar, 
M. International Atomic Energy Agency, Vienna (Austria). Nov 
1990. (CONF-8807212-: Technical committee meeting and work- 
shop on improvements of in-core fuel management codes, Madrid 
(Spain), 12-15 Jul 1988). In In-core fuel management practices. 
Proceedings of two technical committee meetings and workshops 
held in Madrid, 12-15 July 1988, and Vienna, 4-7 December 1989. 
438p. Order Number DE91621461. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Functional description of the programme package CORD for 
PWR core design calculations is presented. Main programmes are 
described and plans for upgrading are discussed. Use of the pack- 
age and calculational procedures for typical core design problems 
are treated. Comparison of main results with experimental values is 
presented as part of qualification process. Practical problems 
concerning quality contro! of calculations and final results are dis- 
cussed. (author). 5 refs, 2 figs, 3 tabs. 


9958 (IAEA-TECDOC-567, pp. 132-144) Self-shielding of a 
burnable poison in grain structure. Nasr, M. (Atomic Energy Au- 
thority, Cairo (Egypt). Nuclear Regulatory and Safety Centre). 
International Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8912138-: Technical committee meeting and workshop on 
in-core fuel management, Vienna (Austria), 4-7 Dec 1989). In In- 
core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
1988, and Vienna, 4-7 December 1989. 4388p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 





In this paper a method is proposed to compute the neutron flux 
in PWR lattice containing burnable poison rod bearing the absorber 
in grain structure. The method is based on collision probability ap- 
proach with analytical treatment permitting the definition of self 
shielding factors for both the poison material and matrix materials. 
The validity of the method was examined by comparing the results 
of many different test cases with the results obtained by detailed 
collision probability method. A comparison is also made with re- 
sults obtained by Monte Carlo calculations. The agreement was 
excellent in both cases. The proposed method offers a calculation 
procedure for grain structure which can be coupied to any standard 
transport theory cell calculation code. 21 refs. 


9959 (IAEA-TECDOC-567, pp. 144-153) Calculation 
method for PWR burnable fuel assemblies. Nurdin, M. (National 
Atomic Energy Agency, Jakarta (Indonesia). Nuclear Technology 
Assessment Center). International Atomic Energy Agency, Vienna 
(Austria). Nov 1990. (CONF-8912138-: Technical committee meet- 
ing and workshop on in-core fuel management, Vienna (Austria), 
4-7 Dec 1989). In In-core fuel management practices. Proceedings 
of two technical committee meetings and workshops held in Madrid, 
12-15 July 1988, and Vienna, 4-7 December 1989. 438p. Order 
Number DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

At the beginning of life of a commercial Pressurized Water Reac- 
tor (PWR), the excess reactivity of the core is compensated not 
only by boron solution in the moderator, but also by using the 
burnable poison (rod of pyrex) in a certain types of fuel assembly 
(burnable fuel assembly). We discuss in this paper the method of 
calculation for the burnable fuel assemblies containing 8, 12 and 
16 rods of pyrex. The heterogeneous representation of the burn- 
able fuel assemblies in the transport calculation are determined at 
the beginning of life of the reactor and their application during the 
reactor operation were evidently justified through the sensitivity 
study. Grouping of 20, 27 and 24 cells were obtained for the fuel 
assembly containing 8, 12 and 16 rods of pyrex. Based on these 
representations, we generated the heterogeneous libraries of nu- 
clear constants, either for the clean core or for the burning-up 
situation. Besides that, the nuclear constants from the homoge- 
neous fuel assembly were also generated and their application in 
the diffusion calculation on the motif consisting 9 fuel assemblies 
were compared to the references. According to the power distribu- 
tion on the motif and the reactivity or control rod worth, we found 
that homogeneous library of the burnable fuel assemblies are well 
accepted, this justification permits us to carry-out reasonably the 
In-Core Fuel Management. (author). 8 refs, 8 figs, 1 tab. 


9960 (IAEA-TECDOC-—567, pp. 154-166) Using PSU LEOP- 
ARD to deplete supercells for modern PWRs. Levine, S.H. 
(Pennsylvania State Univ., University Park, PA (USA). Coll. of En- 
gineering); Petrovic, B.; Pevec, D. International Atomic Energy 
Agency, Vienna (Austria). Nov 1990. (CONF-8912138—: Technical 
committee meeting and workshop on in-core fuel management, 
Vienna (Austria), 4-7 Dec 1989). In In-core fuel management prac- 
tices. Proceedings of two technical committee meetings and 
workshops held in Madrid, 12-15 July 1988, and Vienna, 4-7 De- 
cember 1989. 438p. Order Number DE91621461. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The PSU-LEOPARD/MCRAC codes are being used by Penn 
State University and institutions in Yugoslavia and China to analyze 
PWR's. These are simple codes to use and do not involve large 
storage requirements in computers. Compared to the standard fuel 
management codes, they are excellent for performing preliminary 
design on reload cores. The unit fuel cell in LEOPARD incorpo- 
rates the fuel pins, cladding, and moderator surrounding the fuel 
pin within the fuel assembly. A supercell is developed to represent 
the total fuel assembly including the fuel assembly interface water 
gap, grid material, and other regions of a fuel assembly. This is not 
an easy problem for fuel assemblies used in modern PWR's. The 
key to performing accurate core analyses depends to a great ex- 
tent on how the supercell is calculated in PSU-LEOPARD to 
generate group constants for use in MCRAC. In this paper, the 
techniques involved in calculating the input to PSU-LEOPARD for 
supercell analyses is described. The Westinghouse type fuel 
assemblies and Babcock and Wilcox type fuel assemblies are ana- 
lyzed. Benchmarking the results to codes like CASMO, EPRI CPM 
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and WIMS is discussed. Effects of temperature, xenon, and samar- 
ium feedback are important. Methods to compute temperature 
feedback is the most complex due to both fuel and moderator 
temperature effects. Xenon and samarium feedback can be imple- 
mented relatively early. Different methods used to incorporate 
these feedback effects are described. (author). 4 refs, 2 figs. 


9961 (IAEA-TECDOC-567, pp. 167-172) Expert system 
rose for optimal fuel reload cores generation. Alvarez, C.M. 
(Higher Institute for Nuclear Science and Technology, La Habana 
(Cuba)); Santos, J. International Atomic Energy Agency, Vienna 
(Austria). Nov 1990. (CONF-8912138—: Technical committee meet- 
ing and workshop on in-core fuel management, Vienna (Austria), 
4-7 Dec 1989). In In-core fuel management practices. Proceedings 
of two technical committee meetings and workshops held in Madrid, 
12-15 July 1988, and Vienna, 4-7 December 1989. 438p. Order 
Number DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

In the present work it is described the creation and application of 
the expert system ROSE to the generation of optimal fuel reload 
patterns for the WWER-440 type power reactor once it was verified 
through the test problem solution for PWR square lattices. Future 
improvements and ulterior expert system development are also 
analysed including the insertion of some auxiliary codes. (author). 
6 refs, 2 figs, 1 tab. 


9962 (IAEA-TECDOC-—567, pp. 172-175) In-core fuel man- 
agement activities in China. Ruan Kegiang (Academia Sinica, 
Beijing, BJ (China). Inst. of Atomic Energy); Chen Renji; Hu 
Chuanwen. International Atomic Energy Agency, Vienna (Austria). 
Nov 1990. (CONF-8912138-: Technical committee meeting and 
workshop on in-core fuel management, Vienna (Austria), 4-7 Dec 
1989). In In-core fuel management practices. Proceedings of two 
technical committee meetings and workshops held in Madrid, 12-15 
July 1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

The development of nuclear power in China has reached such a 
stage that PWR in-core fuel management becomes an urgent prob- 
lem. At present the main effort is concentrated on solving the 
Qinshan nuclear power plant and Daya Bay nuclear power plant 
fuel management problems. For the Qinshan PWR (300 MWe) two 
packages of in-core fuel management code were developed, one 
with simplified nodal diffusion method and the other uses advanced 
Green's function nodal method. Both were used in the PWR core 
design. With the help of the two code packages first two cycles of 
the Qinshan PWR core burn-up were calculated. Besides, several 
research works are under way in the following areas: improvement 
of the nodal diffusion method and other coarse mesh method in 
terms of computing speed and accuracy; backward diffusion tech- 
nique for fuel management application; optimization technique in 
the fuel loading pattern searching. As for the Daya Bay PWR pliant 
(twin 900 MWe unit), the problem about using what kind of code 
package for in-core fuel management is still under discussion. In 
principle the above mentioned code packages are also applicable 
to it. Besides PWR, in-core fuel management research works are 
also under way for research reactors, for example, heavy water re- 
search reactor and high flux research reactor in some institutes in 
China. China also takes active participation in international in-core 
fuel management activities. (author). 19 refs. 


9963 (IAEA-TECDOC-—567, pp. 175-181) PWR core fuel 
management code package. Chen Renji (Academia Sinica, Bei- 
jing, BJ (China)). International Atomic Energy Agency, Vienna 
(Austria). Nov 1990. (CONF-8912138—: Technical committee meet- 
ing and workshop on in-core fuel management, Vienna (Austria), 
4-7 Dec 1989). In In-core fuel management practices. Proceedings 
of two technical committee meetings and workshops held in Madrid, 
12-15 July 1988, and Vienna, 4-7 December 1989. 438p. Order 
Number DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 
In this paper a multi-dimensional multi-cycle PWR core fuel man- 
agement code package is described. It can simulate and follow 
PWR nuclear power plant multi-cycle depletion behavior, and 
search for the optimal fuel loading pattern by means of optimiza- 
tion. We use the code package to predict first cycle core burnup 
behavior for a preliminarily designed PWR. Besides, with the pack- 
age the burnup calculation of first and second cycle for Qinshan 
nuclear power plant has been performed. The result is in good 
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agreement with that obtained by other code used in PWR design. 
(author). 3 refs, 4 figs, 2 tabs. 


9964 (IAEA-TECDOC-567, pp. 185-188) In-core fuel man- 
agement optimization. Chao, Y.A. (Westinghouse Electric Corp., 
Pittsburgh, PA (USA). Commercial Nuclear Fuel Div.); Nguyen, 
T.Q.; Casadei, A.L. International Atomic Energy Agency, Vienna 
(Austria). Nov 1990. (CONF-8912138—: Technical committee meet- 
ing and workshop on in-core fuel management, Vienna (Austria), 
4-7 Dec 1989). In In-core fuel management practices. Proceedings 
of two technical committee meetings and workshops held in Madrid, 
12-15 July 1988, and Vienna, 4-7 December 1989. 438p. Order 
Number DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

In-Core Fuel Management capabilities and experience at West- 
inghouse are reviewed. The implementation of the advanced 
PHOENIX-PIANC design system for PWR core design has been 
completed with a significant base of experience that confirms the 
accuracy of the methodology established during its initial qualifica- 
tion. The qualification of a new fast running 3D model, SPNOVA, is 
also described. This capability will enable cost-effective and accu- 
rate multi-dimensional steady state and transient analysis of PWR 
cores. The accurate modeling of core performance in steady-state 
and transient conditions and new capabilities for fuel management 
optimization under development will provide additional opportunities 
in fuel management that are more responsive to customer econom- 
ical, operational and safety objectives. (author). 6 refs, 3 figs, 1 
tab. 


9965 (IAEA-TECDOC-567, pp. 189-193) Nuclear core de- 
sign calculations at the Jozef Stefan Institute - improvements 
and routine application. Ravnik, M. (institut Jozef Stefan, Ljubl- 
jana (Yugosilavia)). International Atomic Energy Agency, Vienna 
(Austria). Nov 1990. (CONF-8912138—: Technical committee meet- 
ing and workshop on in-core fuel management, Vienna (Austria), 
4-7 Dec 1989). In In-core fuel management practices. Proceedings 
of two technical committee meetings and workshops held in Madrid, 
12-15 July 1988, and Vienna, 4-7 December 1989. 438p. Order 
Number DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

Status and recent improvements of the CORD program package 
for PWR nuclear core design (NCD) calculations are presented. 
Program package is briefly described. Important improvements, 
such as calculational models for axial blankets, part length IFBA 
burnable absorbers and other characteristics of modern fuel (e.g. 
VANTAGE-5, Westinghouse), are treated. Recent results are pre- 
sented for Krsko NPP with extended cycle length and other 
specific features, which are interesting from the aspect of NCD cal- 
culations and their validation: VANTAGE-5/standard fuel mixed 
core, LLLP, simultaneous use of IFBA and standard (boron silicate) 
burnable absorbers. Comparison to results of start-up measure- 
ments is presented. The QA program of the NCD calculations is 
presented: organisation, documentation, QC. Experience gained by 
establishing and implementing the QA system for practical (com- 
mercial) application of NCD calculations is presented. (author). 10 
refs, 5 tabs. 


9966 (IAEA-TECDOC-567, pp. 193-197) In-core fuel 
management method for PWR reactors using a first order per- 
turbation theory. Kosaka, N. (Comissao Nacional de Energia 
Nuclear, Sao Paulo (Brazil). Instituto de Pesquisas Energeticas e 
Nucleares); Rossini, M.R. International Atomic Energy Agency, Vi- 
enna (Austria). Nov 1990. (CONF-8912138-: Technical committee 
meeting and workshop on in-core fuel management, Vienna (Aus- 
tria), 4-7 Dec 1989). In In-core fuel management practices. 
Proceedings of two technical committee meetings and workshops 
held in Madrid, 12-15 July 1988, and Vienna, 4-7 December 1989. 
438p. Order Number DE91621461. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The object of this study is to develop a computational program to 
automatically determine a low neutron leakage core loading pattern 
for a pressurized water reactor (PWR) in a process of in-core fuel 
management. The proposed method makes use of the Bi- 
Dimensional, Two-Group First Order Perturbation Theory to find out 
which binary fuel element interchange should be made in order to 
obtain a low core neutron leakage. The fuel management is per- 
formed automatically by the modified CITATION computer code. 
Tests of the radial peaking factor during the fuel cycle are made by 
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burnup calculation. No burnable poison, and no soluble boron were 
considered. The method was applied in first core of Angra-l, Brazil- 
ian PWR, where the core was considered with 1/8 symmetry, 
having 3 enrichment zones. After 10 trials, a core configuration 
which gives the minimum neutron leakage was obtained. All these 
cases spent about 8 min. CPU time in an IBM-4381 machine. (au- 
thor). 6 refs, 2 figs, 1 tab. 


9967 (IAEA-TECDOC-567, pp. 219-227) Application of the 
WIMS-D4 code to the evaluation of critical cores containing 
Gd203 absorber rods. Alvarez, C.M. (Higher Institute for Nuclear 
Science and Technology, La Habana (Cuba)); Guerra, R. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8912138-: Technical committee meeting and workshop on 
in-core fuel management, Vienna (Austria), 4-7 Dec 1989). In In- 
core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

In connection with the experimental investigations performed at 
the ZR-6M assembly including burnable absorbers in the core, 
were performed calculations in order to determine the reactivity 
worth of Gd2O3 - Al,O3 rods containing different weights % of 
Gd2O3. For calculations it was used the WIMS-D4 code with the 
aim of obtaining few group constants corresponding to the ab- 
sorber rods cells in configurations type X7 and Xoo. For obtaining 
Xoo absorber cell few group constants, it was used the option 
CLUSTER and for X7 absorber cell the multicell option. Spectral 
indexes and disadvantage factors were obtained for the absorber 
rod cell and the remaining ones in the macrocell depending on 
Gd203 weight % and relative position of different cells. Criticality 
calculations were performed with the SNAP-3D diffusion code tak- 
ing critical height values from experimental results and constant 
value for AZ. Calculational results are analyzed and possible ways 
of improving results suggested. (author). 8 refs, 6 figs, 5 tabs. 


9968 (IAEA-TECDOC-—567, pp. 228-243) Reactivity control 
of a pressurized water reactor using gadolinium burnable poi- 
son in grain form. Nasr, M. (Atomic Energy Authority, Cairo 
(Egypt). Nuclear Regulatory and Safety Centre). International 
Atomic Energy Agency, Vienna (Austria). Nov 1990. (CONF- 
8912138-: Technical committee meeting and workshop on in-core 
fuel management, Vienna (Austria), 4-7 Dec 1989). In In-core fuel 
management practices. Proceedings of two technical committee 
meetings and workshops held in Madrid, 12-15 July 1988, and Vi- 
enna, 4-7 December 1989. 438p. Order Number DE91621461. 
Source: OSTI;NTIS (US Sales Only);INIS. 

In this paper the results of burnup calculations for a PWR lattice 
containing Gadolinium oxide burnable poison in grain from are pre- 
sented. The calculations are performed in multicell representation 
of the lattice. The effect of poison parameters which have an influ- 
ence on lattice behaviour during burn up are analysed. These 
parameters are initial poison content, poison grain size and poison 
to fuel volume ratio. It is shown that it is possible to achieve a pre- 
determined poison behaviour during burn up by an appropriate 
choice of the values of such parameters. The choice of a burnable 
poison configuration is usually performed by trial and error iteration 
to establish a desirable depletion behaviour of the poison loading 
in accordance with the fuel loading scheme. This iteration proce- 
dure can be more complicated if the grain size parameter is added 
to the other parameters such as the poison content and distribution 
in the core. A method is proposed in this paper for estimating ap- 
proximate values of optimum poison concentration, distribution and 
grain size. This method simplifies considerably the iteration proce- 
dure. 17 refs, 14 figs. 


9969 (IAEA-TECDOC-—567, pp. 244-264) Experience with 
the WIMS computer code at Skoda Plizen. Vacek, J. (Skoda, 
Pizen (Czechoslovakia)); Mikolas, P. International Atomic Energy 
Agency, Vienna (Austria). Nov 1990. (CONF-8912138-: Technical 
committee meeting and workshop on in-core fuel management, 
Vienna (Austria), 4-7 Dec 1989). In In-core fuel management prac- 
tices. Proceedings of two technical committee meetings and 
workshops held in Madrid, 12-15 July 1988, and Vienna, 4-7 De- 
cember 1989. 438p. Order Number DE91621461. Source: 
OSTI;NTIS (US Sales Only);INIS. 





In this paper we describe our experience with the WIMS family 
of codes. We start with the description of the process of implemen- 
tation of the codes on our computers. In the following section we 
deal with the validation of the program. Computational results are 
compared with results of experiments on critical assemblies and 
with results of other codes for different types of lattices. Included 
are the results for lattices containing Gd as burnable absorber. 
With minor exceptions, the results of benchmarking were quite sat- 
isfactory and justified the inclusion of WIMS in the production 
system of codes for WWER analysis. The first practical application 
was the adjustment of the WWER-440 few-group diffusion con- 
stants library of the three-dimensional diffusion code MOBY-DICK, 
what lead to the remarkable improvement of results for operational 
states. Then a new library for the analysis of WWER-440 start-up 
was generated and tested and at present the new library for the 
analysis of WWER-440 operational states is being tested. Prepara- 
tion of the library for WWER-1000 is in progress. The concluding 
part of the paper describes the integration of WIMS into our code 
system and gives a brief account of other components of this sys- 
tem. 19 refs, 2 figs, 12 tabs. 


9970 (IAEA-TECDOC-567, pp. 265-271) Validation of 
hexagonal lattice code system with WWER-Type uranium- 
water lattice experiments. Jagannathan, V. (Bhabha Atomic 
Research Centre, Bombay (India)); Jain, R.P.; Thimmaiah, D.H. In- 
ternational Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8912138—: Technical committee meeting and workshop on 
in-core fuel management, Vienna (Austria), 4-7 Dec 1989). In In- 
core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

India is planning to build two units of WWER-1000 MWe type re- 
actors at Kudankulam, Tamil Nadu with Russian assistance. A 
detailed physics design code system was originally developed for 
the fuel management of Tarapur Boiling Water Reactors. We have 
developed a new code system for hexagonal lattice cores by 
adopting the same calculational philosophy. The code system for 
hexagonal lattice cores consists essentially of the assembly lattice 
cell code EXCEL and the core simulation codes TRIHEX-3D and 
TREDIT. EXCEL is a modified version of the BWR assembly de- 
sign code SUPERB. The major change was done in substituting 
the two dimensional (2-D) diffusion calculation module MINIXY with 
a hexagonal finite difference diffusion module HEXG. TRIHEX-3D 
is a multigroup diffusion theory code for hexagonal lattice core 
analyses. It uses both hexagonal and triangular centre-mesh finite 
difference schemes. TREDIT is used for follow-up and burnup 
analyses. It uses triangular finite differencing. In this paper we de- 
scribe our calculational methods in brief. The validation of EXCEL 
code against the WWER-type uranium-water lattice experiments 
done at ZR-6 facility of Hungary is also presented. (author). 11 
refs, 1 fig., 4 tabs. 


9971 (IAEA-TECDOC-567, pp. 272-281) Supercell model 
for PWR fuel assembly burnup and analyses of IAEA PWR 
Benchmark. Jain, R.P. (Bhabha Atomic Research Centre, Bombay 
(India)); Jagannathan, V.; Krishnani, P.D.; Jain, V.K. International 
Atomic Energy Agency, Vienna (Austria). Nov 1990. (CONF- 
8912138—: Technical committee meeting and workshop on in-core 
fuel management, Vienna (Austria), 4-7 Dec 1989). In In-core fuel 
management practices. Proceedings of two technical committee 
meetings and workshops held in Madrid, 12-15 July 1988, and Vi- 
enna, 4-7 December 1989. 438p. Order Number DE91621461. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Indigenously developed BWR fuel assembly burnup code "SU- 
PERB” based on supercell approach has been modified to treat all 
the heterogeneities of a PWR fuel assembly like water rod, RCCA, 
BPR or poisoned pins. We essentially perform a series of 1-D 
transport calculations in 28 energy groups using interface current 
approach. The multigroup neutron spectrum at any point in 2-D 
lattice is obtained by superimposition of various 1-D transport spec- 
tra, 2-D lattice is analysed by diffusion theory in 5 energy groups to 
obtain lattice parameters for the assembly. The depletion equations 
for fuel isotopes are solved in one group for various burnup zones. 
Boron depletion in BPR is linked with a surrounding fuel burnup 
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zone to obtain absolute neutron flux. This paper discusses results 
of analyses of Almaraz assemblies (IAEA PWR Benchmark, 1989) 
for various enrichments and 0, 12, 16 and 20 BPRs. We also make 
a comparison of k-infinities and power distributions of SUPERB 
with a 2-D transport code "LWRBOX” based on a combination of 
interface current (J+) and collision probability (CP) methods. (au- 
thor). 6 refs, 4 figs, 17 tabs. 


9972 (IAEA-TECDOC-567, pp. 281-293) Hexagonal bench- 
mark calculations by WIMSD-4. Kulikowska, T. (institute of 
Atomic Energy, Otwock-Swierk (Poland)); Sadowska, B. Interna- 
tional Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8912138-: Technical committee meeting and workshop on 
in-core fuel management, Vienna (Austria), 4-7 Dec 1989). In In- 
core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

A calculation of an infinite lattice of fuel cells specified in the 
CRP hexagonal benchmark has been done as reference for further 
analysis of a fuel lattice with gadolinium bearing fuel pins. On the 
basis of obtained results it has been decided that the further bur- 
nup calculations can be carried out in an asymptotic spectrum. The 
results of our calculations have been compared to the Finnish re- 
sults distributed under the CRP. The agreement is completely 
satisfactory. In the first step of WIMSD-4 calculations the basic fuel 
pin cell surrounding the gadolinium bearing fuel pin has been cal- 
culated. The calculational procedure was the same as for the case 
of an infinite fuel rod lattice. The input cards DANCOFF and BELL 
ensured the consistency of the supercell approach with the pin cell 
calculations. In the second step of WIMSD-4 calculations the 
choice of the physical model had to be done carefully. The DSN 
method of solution of a few group transport equations has been 
chosen with one additional run using the collision probability 
PERSEUS method. Due to a set of tests it has been found that 8 
mesh intervals in the poisoned pin for DSN transport solution are 
adequate. The influence of the number of "few groups” applied in 
transport calculations on the results was tested. A set of calcula- 
tions was carried out with various numbers of burnup zones inside 
the gadolinium bearing fuel pin. Another set used various lengths 
of burnup steps. Finally the results using the special “poison” op- 
tion of WIMSD-4 were compared to those calculated without this 
option. The final results of the hexagonal supercell benchmark indi- 
cated substantial differences with those obtained in Finland. This 
can be explained by the poor quality of our multigroup library from 
the point of view of gadolinium isotopes. 3 refs, 3 figs, 10 tabs. 


9973 (IAEA-TECDOC-567, pp. 318-324) Physics 
of the plutonium recycle in the CHOOZ-A reactor. Charlier, A. 
(Societe Belge pour I'industrie Nucleaire, Brussels (Belgium)); De- 
ramaix, P.; Romita, P. International Atomic Energy Agency, Vienna 
(Austria). Nov 1990. (CONF-8912138—: Technical committee meet- 
ing and workshop on in-core fuel management, Vienna (Austria), 
4-7 Dec 1989). In In-core fuel management practices. Proceedings 
of two technical committee meetings and workshops held in Madrid, 
12-15 July 1988, and Vienna, 4-7 December 1989. 438p. Order 
Number DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 
The Pu recycle in power reactors has reached today an indus- 
trial stage. Major Utilities in several countries such as France, 
Federal Republic of Germany,... have decided to use MOX as an 
industrial LWR fuel. Since two years, the CHOOZ-A PWR reactor 
of C.N.A. (Centrale Nucleaire des Ardennes) nuclear power plant 
has been partially loaded with MOX fuel assemblies. The present 
MOX fuel fraction in the core is about 15%. This paper deals with 
the prominent milestones of this in-core fuel strategy and the 
physics aspects and methodology associated to the PU recycle in 
this reactor. Before starting Pu recycle, an extensive experimental 
programme was carried out in the VENUS critical facility at CEN/ 
SCK for a systematical calibration of nuclear codes and for a 
check of design calculation procedures. In 1974, four demonstra- 
tion assemblies of Pu-island type were successfully irradiated 
during 3 years. The theoretical follow-up and the analysis of PIE 
was a check for the ability of calculation methods to predict the nu- 
clear characteristics of such assemblies. In 1988, after a safety 
analysis report approved by the Safety Authorities, the industrial 
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Pu recycle started in the CHOOZ-A reactor. Physics tests at the 
start-up and follow-up of two cycles showed a good agreement be- 
tween measurements results and theoretical predictions using the 
BELGONUCLEAIRE code system based on LWR-WIMS and MI- 
CROLUX. (author). 6 refs, 8 figs, 1 tab. 


9974 (IAEA-TECDOC-567, pp. 325-334) Problems of 
WWER in-core fuel management. Novikov, A.N. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Atomnoj Ehnergii); Pshenin, V.V.; Lizorkin, M.P.; 
Saprykin, V.V.; Sidorenko, V.D.; Suslov, A.A. International Atomic 
Energy Agency, Vienna (Austria). Nov 1990. (CONF-8912138—: 
Technical committee meeting and workshop on in-core fuel 
management, Vienna (Austria), 4-7 Dec 1989). In In-core fuel man- 
agement practices. Proceedings of two technical committee 
meetings and workshops held in Madrid, 12-15 July 1988, and Vi- 
enna, 4-7 December 1989. 438p. Order Number DE91621461. 
Source: OSTI;NTIS (US Sales Only);INIS. 

WWER design features (hexagonal geometry of fuel lattice, huge 
trap type neutron absorbers with movable fuel followers in WWER- 
440 and others) required development of special codes for core 
analysis. The code package which is used now for such calcula- 
tions provides solving of design and exploitation problems. This 
code package is rather well verified on the basis of a comparison 
of its calculated results with available core parameters from the 
measurements at start up and during the operation. A special at- 
tention is paid to in-core fuel management problems. Improvement 
of fuel cycle characteristics can be achieved by increasing reload 
assemblies enrichment, reducing steel content in active core, using 
low leakage loading, modern types of burnable absorbers and so 
on. Some ways of in-core fuel management improvement such as 
using Gadolinium absorbers and optimization of plutonium recycle 
requires further development of the codes. Corresponding 
investigations including experimental research are performed in co- 
operation with specialists of Temporary International Collective on 
WWER physics studies. Owing to performance of these investiga- 
tions I.V. Kurchatov Institute specialists are interested in 
assimilation of such investigations experience for PWR and BWR. 
In connection with participation of the Institute in the CRP on Safe 
Core Management with Burnable Poisons in WWERs, preliminary 
examination of corresponding fuel cycles have been performed. It 
has been shown that using Gadolinium burnable absorber provides 
real improvement of core characteristics. (author). 28 refs, 11 figs, 
4 tabs. 


9975 (IAEA-TECDOC-567, pp. 335-343) A high burnup cy- 
cle in a PWR utilizing Gadolinia burnable poison. Robbins, C. 
(British Nuclear Fuels pic, Salwick (UK). Springfield Works); Con- 
nolly, S.M.; Hesketh, K.W. International Atomic Energy Agency, 
Vienna (Austria). Nov 1990. (CONF-8912138—: Technical commit- 
tee meeting and workshop on in-core fuel management, Vienna 
(Austria), 4-7 Dec 1989). In In-core fuel management practices. 
Proceedings of two technical committee meetings and workshops 
held in Madrid, 12-15 July 1988, and Vienna, 4-7 December 1989. 
438p. Order Number DE91621461. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The Design Calculations and Safety Submissions for the 
Sizewell 'B’ PWR, now under construction in Suffolk, England, are 
being made on the assumption that the reactor will be operated on 
a 12 month three batch fuel cycle scheme giving 33 GWd/t dis- 
charge burnup. Fuel cycle economic studies carried out by BNFL 
for PWRs have shown that there are significant economic benefits 
to be obtained from increasing the discharge burnup to 40 GWd/t 
and beyond. This has provided an incentive for the study of high 
burnup PWR fuel cycles, from which a four batch fuel cycle has 
emerged as a strong candidate, well favoured to the requirements 
of the UK. 12 month fuel cycles would be well suited to the annual 
load demand characteristics of the UK Grid System, with the mini- 
mum demand occurring in the summer months, and would also fit 
in well with statutory maintenance requirements. In advance of a 
decision as to whether to adopt a 12 month four batch fuel cycle 
scheme for Sizewell 'B’, BNFL have carried out detailed calcula- 
tions for such a fuel cycle in order to assist the decision making 
process. This paper describes a 12 month equilibrium fuel cycle for 
a typical four loop PWR of 3400 MW(th) output in which a partial 
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low leakage loading pattern is used in conjunction with gadolinia 
burnable poison. The gadolinia is required to control the radial 
power peaking factor. The paper also demonstrates that the princi- 
pal safety related characteristics of the fuel cycle are compatible 
with present safety limits. (author). 2 refs, 8 figs, 2 tabs. 


9976 (IAEA-TECDOC-567, pp. 352-358) Benchmarking 
fuel management codes at the Institute of Atomic Energy, 
Swierk. Andrzejewski, K. (Institute of Atomic Energy, Otwock- 
Swierk (Poland)); Baran, W.; Falkowski, J.; Stelmachowski, S. 
International Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8912138-: Technical committee meeting and workshop on 
in-core fuel management, Vienna (Austria), 4-7 Dec 1989). In In- 
core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

In the paper benchmarking of several aspects of fuel manage- 
ment codes used at the Institute of Atomic Energy, Swierk is 
described. Accuracy of pin-cell WIMSD-4 and LEOPARD predic- 
tions of isotopic content vs. burnup is checked against experiment 
on WWER-440 reactor. Ability of the above mentioned code 
WIMSD-4 to produce diffusion theory material constants is checked 
against ZR-6 critical experiments. The accuracy of BIPR-5 1.5 
group worse mesh core simulator is checked against power distri- 
butions from cycles 1.2 and 3 of Loviisa-1 WWER-440 reactor. 
(author). 9 refs, 13 figs, 2 tabs. 


9977 (IAEA-TECDOC-—567, pp. 394-399) BEACON - An ad- 
vanced continuous core monitoring and operational support 
system for pressurized water reactors. Beard, C.L. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Commercial Nuclear 
Fuel Div.); Morita, T.; Miller, R.W.; Nguyen, T.Q.; Casadei, A.L. In- 
ternational Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8912138-: Technical committee meeting and workshop on 
in-core fuel management, Vienna (Austria), 4-7 Dec 1989). In In- 
core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

An advanced continuous core monitoring and operational support 
system, BEACON, has been developed which combines a super 
fast nodal model, workstation based hardware, and existing instru- 
mentation which can be used to improve plant availability and 
operating margin. (author). 6 refs, 8 figs. 


9978 (IAEA-TECDOC-567, pp. 343-351) PSU-LEOPARD/ 
MCRAC benchmark calculations. Petrovic, B. (Institut Rudjer 
Boskovic, Zagreb (Yugoslavia)); Smuc, T.; Peve, D.; Levine, S.H. 
International Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8912138-: Technical committee meeting and workshop on 
in-core fuel management, Vienna (Austria), 4-7 Dec 1989). In In- 
core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

Penn State Fuel Management Package (PFMP) includes com- 
puter codes PSU-LEOPARD and MCRAC. PSU-LEOPARD is 
similar to the LEOPARD code, however, it has an option for repre- 
senting the calculated cross-sections in the form of polynomials. 
MCRAC is a 2D diffusion code with automated depletion and 
multicycle analysis capabilities. PFMP was reviewed in IAEA- 
TECDOC-314 and classified as a level 2 code. The code system 
has been extensively used in Yugoslavia to analyze NPP Krsko 
(632 MWe 2-loop PWR). Experience with it was presented during 
the IAEA TC meeting, Madrid, 1988. Within frame of the current 
IAEA CRP on IFM Code Package Validation for LWR, the code 
system is further improved, new options have been added, and 
benchmark calculations were performed. Besides improvements 
already presented at TC meeting, Madrid, 1988, the following im- 
provements were made in order to make PFMP more reliable for 
actual loading pattern design: burnup modelling on quarter- 
assembly level; more accurate local peaking power prediction, 
based on heterogeneity factor. The new version of the package 
was first benchmarked against NPP Krsko design data. A compari- 
son showed that it can be used even for complex low-leakage 





loading pattern determination. The validation of PFMP through 
benchmarking was performed within IAEA CRP on benchmark for 
IFM programs, using a set of PWR benchmark parameters for NPP 
ALMARAZ. Critical boron concentration, assembly-wise power and 
burnup distribution, and isotopic inventory for cycle 1 and cycle 2 
were obtained. Additionally, PFMP has been converted for personal 
computer (IBM-PC or compatible). This will enable its wide applica- 
tion, especially in developing countries. PC version will be used at 
IAEA co-sponsored workshop "Reactor Physics Calculations for 
Applications in Nuclear Technology”, to be held at ICTP, Trieste, 
italy, in February-March 1990. (author). 11 refs, 8 figs, 8 tabs. 


9979 (IAEA-TECDOC-567, pp. 358-369) First core design 
and in-core fuel management of PWR with thorium high en- 
riched uranium. Gungor, S. (Cukurova Univ., Balcal-Adana 
(Turkey). Physics Dept.); Porch, H. International Atomic Energy 
Agency, Vienna (Austria). Nov 1990. (CONF-8912138—: Technical 
committee meeting and workshop on in-core fuel management, 
Vienna (Austria), 4-7 Dec 1989). In In-core fuel management prac- 
tices. Proceedings of two technical committee meetings and 
workshops held in Madrid, 12-15 July 1988, and Vienna, 4-7 De- 
cember 1989. 4838p. Order Number DE91621461. Source: 
OSTI;NTIS (US Sales Only);INIS. 

For the Th-HEU fuel cycle, the calculations had been performed 
for a standard 1300 MWe PWR of KWU. Fuel assemblies of type 
16x16-20 were used. The two group cross section libraries were 
calculated with Th-FASER. The core calculations were performed 
in octant geometry using the Two-Dimensional depletion code 
MEDIUM-2. The study starts with an initial core composition of 2.9, 
3.6 and 4.2 w/o U-235 in thorium. Once-through and mixed- 
recycling was investigated for 3 batch and 4 batch cores. In 
mixed-recycling all fuel assemblies of reload batch consist of the 
same mixture of reprocessed uranium and HEU. For the 3 batch 
once-through cycle a reload enrichment of 4.2 w/o U-235 was 
used. This is equivalent to an enrichment of 4.8 w/o U-235 for the 
4 batch core. The mixed recycling started with the begin of cycle 4. 
A storage of 2 years was assumed. The reload enrichment was 3.9 
w/o U-fiss for the 3 batch core and 4.5 w/o U-fiss for the 4 batch 
core. The different types of cycles lead to a very similar core 
behaviour. A cycle length of 300 fpd is reached. The calculated re- 
activity coefficients and reactivity balances ensure a safe reactor 
operation. (author). 1 ref., 15 figs, 9 tabs. 


9980 (IAEA-TECDOC-567, pp. 411-419) Fuel pin energy 
production in a core with Gadolinium poisoned fuel. Bardos, J. 
(Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslovakia)); Hron, 
M.; Drexler, J.; Vesely, P. International Atomic Energy Agency, Vi- 
enna (Austria). Nov 1990. (CONF-8912138—: Technical committee 
meeting and workshop on in-core fuel management, Vienna (Aus- 
tria), 4-7 Dec 1989). In In-core fuel management practices. 
Proceedings of two technical committee meetings and workshops 
held in Madrid, 12-15 July 1988, and Vienna, 4-7 December 1989. 
438p. Order Number DE91621461. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The paper contains results of fuel pin energy production 
measurements and related calculations in a region around the Gd- 
poisoned fuel pin in reactor cores containing the WWER-440 type 
fuel assemblies. The first part of the paper contains a short de- 
scription of the LR-O reactor of the NRI Rez in which experiments 
were carried out. Main geometrical and physical characteristics of 
the fuel elements and those of the Gd-poisoned fuel elements are 
also included in the paper. Conditions of implementing experi- 
ments, description of core configurations, instrumentation and 
modes of processing experimental results are presented in the 
second part of the paper. In the third part of the paper, a set of ex- 
perimental results obtained for different absorber concentrations in 
fuel pins is introduced. Experimental results for cores with fuel pins 
containing 0.5, 1.0, 1.5 and 2.0 wt% of GdoOz in the 3.6% U235 
enriched WWER-440 type fuel elements are described as well as 
experimental results for a core without absorber. The ratios of ab- 
sorber/clean core results are used as a model for infinite core 
configuration measurements. These results are compared with the 
theoretical ones obtained in a one-dimensional cylindrical calcula- 
tion by the Czechoslovak calculation program MICROBE which is 
also briefly described in the paper. The energy release distributions 
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over the cell with gadolinium, and the first three neighbouring rings 
of fuel cells were compared. Both experimental and theoretical val- 
ues were normalized so as to give the value one at the third ring. 
By this normalization the program MICROBE overestimates the en- 
ergy release in the gadolinium pin at about 16 to 22% depending 
on the Gd content. Works were performed under a research con- 
tract in the frame of the IAEA's coordinated research program Safe 
Core Management with Burnable Absorbers in WWERs. (author). 2 
refs, 11 figs, 4 tabs. 


9981 (IAEA-TECDOC-567, pp. 425-434) Results of experi- 
ments carried out on WWER lattices containing 
Gadolinium absorber rods. Vidovszky, |. (Hungarian Academy of 
Sciences, Budapest (Hungary). Central Research Inst. for Physics); 
Gazso, J. International Atomic Energy Agency, Vienna (Austria). 
Nov 1990. (CONF-8912138-: Technical committee meeting and 
workshop on in-core fuel management, Vienna (Austria), 4-7 Dec 
1989). In In-core fuel management practices. Proceedings of two 
technical committee meetings and workshops held in Madrid, 12-15 
July 1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

The experiments have been performed on critical assembly ZR-6. 
ZR-6 has been constructed for investigating WWER type fuel lat- 
tices. Absorber rods of six different gadolinium content have been 
manufactured for the experiments. The absorber rods have been 
investigated in 18 different configurations. The criticality measure- 
ments have been performed in all the configurations investigated. 
Spatial distribution of energy release has been measured in six 
configurations. Spectral indices, describing the neutron spectrum 
especially in the epithermal energy range have been determined in 
two selected configurations at the maximum and minimum content 
of Gd. The present paper describes the experimental conditions, 
gives the full set of experimental results and draws the possible 
conclusions. Instead of describing the experimental methods in de- 
tail, earlier works are referred to. Conclusions are made not only 
on the basis of experiments performed now, but the experimental 
results are compared with the results of similar experiments per- 
formed earlier on ZR-6 as well. (author). 4 refs, 9 figs, 10 tabs. 


9982 (INIS-mf-12765, pp. 17-23) The 1000 MW steam 
turbine for nuclear plant. Slouf, J. Ceskosiovenska Vedeckotech- 
nicka Spolecnost, Pizen (Czechoslovakia). Dum Techniky. 1989. 
376p. (CONF-8911270-: 9. conference on steam turbines of large 
output, Karlovy Vary (Czechoslovakia), 28-30 Nov 1989). In Steam 
turbines of large output. Vol. 1, 2, 3: IXth conference with interna- 
tional participation. Order Number DE91621370. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Published in 3 volumes with pages numbered throughout. 

A new turbine has been developed consisting of one high pres- 
sure and three low pressure stages. The rotor root diameter is 
1,850 mm. As against previous models, the natural torsional 
eigenfrequency spectrum of the new turbine rotor system has con- 
siderably been simplified, the turbine length has been reduced by 
10 m and its weight by 450 t. Two horizontal separators with a 
single-stage live steam reheater are used. The turbine is provided 
with a modern electronic control system. Its main specifications in- 
clude output on generator grids of 1,000 MW, admission steam 
pressure of 5.6 MPa, temperature of admission live steam of 273.3 
degC, admission steam wetness of 0.5%, steam flow rate from 
steam generators of 6,060 t/h, steam flow rate into turbine of 5,495 
th. An extensive programme of experimental measurement is be- 
ing planned for the first such turbine, which will be installed in the 
Temelin nuclear power plant. (M.D.). 1 fig. 


9983 (INIS-mf-12765, pp. 33-37) On-site measurement of 
the moisture separators efficiency. Dueymes, E. Ceskosloven- 
ska Vedeckotechnicka Spolecnost, Plzen (Czechoslovakia). Dum 
Techniky. 1989. 376p. (CONF-8911270—: 9. conference on steam 
turbines of large output, Karlovy Vary (Czechoslovakia), 28-30 Nov 
1989). In Steam turbines of large output. Vol. 1, 2, 3: [Xth confer- 
ence with international participation. Order Number DE91621370. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Published in 3 volumes with pages numbered throughout. 

A method is described of testing the efficiency of the moisture 
separator. It is based on the application of a chemical tracer 
(lithium or cesium) which is water-soluble and nonvolatile. A 
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diagram of the application of the method is shown and the mathe- 
matical formulae used are given. Measurement accuracy is about 
5%, and about 2-3 times higher if a radiotracer is used. The results 
are presented of testing the efficiencies of different types of sepa- 
rators used in French nuclear power plants. (M.D.). 2 figs., 2 refs. 


9984 (INIS-mf-12765, pp. 88-94) Contribution to the steam 
water separation at HP turbine. Burda, R.; Karpisek, J.; Matev, 
M.; Nejezchleb, J. Ceskoslovenska Vedeckotechnicka Spolecnost, 
Plzen (Czechoslovakia). Dum Techniky. 1989. 376p. (CONF- 
8911270-: 9. conference on steam turbines of large output, 
Karlovy Vary (Czechoslovakia), 28-30 Nov 1989). In Steam 
turbines of large output. Vol. 1, 2, 3: IXth conference with interna- 
tional participation. Order Number DE91621370. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Published in 3 volumes with pages numbered throughout. 

A Chevron type separator was developed and tested by Skoda, 
The Research Institute of Power Engineering, designed for use 
with horizontal moisture reheaters SPP 1000 of the 1000 MW unit 
in the Temelin nuclear power plant. It uses two principal processes, 
viz., a mechanical separation of droplets from the saturated steam 
flow on curved streamlines taking place when the droplets impinge 
on the separator walls or are carried to the drainage channel 
region, and a secondary separation process when the critical en- 
trainment velocity is exceeded. A theoretical calculation showed 
that the channel design could secure complete capture of droplets 
from the saturated steam in the high-pressure exhaust. The chan- 
nel with drainage facilities was shown to provide improved 
separation, especially for very small droplets. The increased pres- 
sure drop in the separation channel, however, caused droplet 
entrainment directly from the drainage chamber. Experimental tests 
of the separator model were performed using a water-air test rig for 
the above-critical range of inlet velocities. (M.D.). 3 figs., 2 refs. 


9985 (INIS-mf-12765, pp. 111-116) Technical and eco- 
nomic assessment of low pressure stage design of 1000 MW 
Skoda turbo-set. Sopira, V. (Vyskumny Ustav Palivoenergetickeho 
Komplexu, Bratislava (Czechoslovakia)). Ceskoslovenska Vedeck- 
otechnicka Spolecnost, Pizen (Czechoslovakia). Dum Techniky. 
1989. 376p. (In Russian). (CONF-8911270—: 9. conference on 
steam turbines of large output, Karlovy Vary (Czechoslovakia), 28- 
30 Nov 1989). In Steam turbines of large output. Vol. 1, 2, 3: IXth 
conference with international participation. Order Number 
DE91621370. Source: OSTI;NTIS (US Sales Only);INIS. 

Published in 3 volumes with pages numbered throughout. 

The technical and economic analysis was performed of a simpli- 
fied design of the low-pressure stage consisting now of 3-2 
low-pressure bodies. The analysis considered the maximum eco- 
nomic effect criterion and, based on experience abroad, the 
maximum reliability criterion. The effect was studied of steam ex- 
traction for district heating on electric power production. In the pure 
condenser mode, the simplified turbine output is reduced by 37.7 
MW, in combined production of electricity and heat for district heat- 
ing systems the power loss amounts to about 15.1 MW. The 
economic efficiency of the simplified turbine depends significantly 
on the cost of electric power replacement. (M.D.). 2 figs., 5 refs. 


9986 (INIS-mf-12765, pp. 163-173) Some remarks on the 
evolution of the thermal cycles working in a wet steam region 
mathematical model. Bayer, Z.; Sediak, P. Ceskoslovenska 
Vedeckotechnicka Spolecnost, Pizen (Czechoslovakia). Dum Tech- 
niky. 1989. 376p. (CONF-8911270-: 9. conference on steam 
turbines of large output, Karlovy Vary (Czechoslovakia), 28-30 Nov 
1989). In Steam turbines of large output. Vol. 1, 2, 3: IXth confer- 
ence with international participation. Order Number DE91621370. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Published in 3 volumes with pages numbered throughout. 

Thermal cycles are discussed of PWR power plants. A brief sur- 
vey of methodological problems is given and one of the numerical 
approaches is discussed. The presented solution allows complete 
elimination of iterative computation procedures for wet steam ther- 
modynamic properties. Some results of the analysis of the thermal 
cycles are given. (author). 


9987 


(INIS-mf—12765, pp. 274-277) Reliability of welding 
Joints of pressurized light-water reactor vessels. Pilous, V. 
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(Czechoslovak Academy of Sciences, Plzen (Czechoslovakia). In- 
stitute of Technology and Reliability of Structures). Ceskoslovenska 
Vedeckotechnicka Spolecnost, Pizen (Czechoslovakia). Dum Téch- 
niky. 1989. 376p. (CONF-8911270-: 9. conference on steam 
turbines of large output, Karlovy Vary (Czechoslovakia), 28-30 Nov 
1989). In Steam turbines of large output. Vol. 1, 2, 3: IXth confer- 
ence with international participation. Order Number DE91621370. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Published in 3 volumes with pages numbered throughout. 

Hydrogen content reduction in the pressure vessel inner lining 
was studied using 60 mm thick plates of CrMoV medium alloy 
steel. 25Cr/13Ni strip electrodes were used for surfacing the first 
layer while 19Cr/10Ni electrodes were used for all other layers. 
The overlays were annealed for 6 hours at 665 degC in order to 
determine the possibility of reducing the hydrogen content of the 
austenitic overlays. The heat treatment caused the formation of 
carburized zones between the overlay and the base metal, thus 
forming a suitable barrier against hydrogen diffusion from the over- 
lay to the CrMoV steel. The zone was shown to positively affect 
the stabilization and deflection of crack propagation. The effects 
were also studied of phosphorus and sulfur microsegregation along 
grain boundaries. (M.D.). 7 refs. 


9988 (INIS-mf-12780) Results of R+D of nuclear power 
plants with WWER-1000 type light-water reactors. Part 1. 
Skoda, Plzen (Czechoslovakia). Zavodni Pobocka Ceske Vedeck- 
otechnicke Spolecnosti. Jun 1989 274p. (In Czech, Slovak). 
(CONF-8906314—: Seminar on the results of R and D of nuclear 
power plants with WWER-1000 type light-water reactors, Karlovy 
Vary (Czechoslovakia), 6-9 Jun 1989). Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

Volume | of the proceedings contains full texts of 44 invited lec- 
tures and contributions, all of which fall within the INIS subject 
scope. The conference was organized to facilitate exchange of 
knowledge and experience between Czechoslovak organizations 
engaged in the State Research Project "Nuclear Power Facilities 
with 1000 MW Light-Water Reactors” and domestic suppliers of the 
requisite equipment. (Z.M.). 111 figs., 24 tabs., 15 refs. 


9989 (INIS-mf—12780, pp. 15-19) Concept of development 
of nuclear power engineering. Bartak, T. et al. (Technicko- 
ekonomicky Ustav Tezkeho Strojirenstvi, Prague (Czechoslovakia)). 
Skoda, Pizen (Czechoslovakia). Zavodni Pobocka Ceske 
Vedeckotechnicke Spolecnosti. Jun 1989. 274p. (in Czech). 
(CONF-8906314—: Seminar on the results of R and D of nuclear 
power plants with WWER-1000 type light-water reactors, Karlovy 
Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D of nu- 
clear power plants with WWER-1000 type light-water reactors. Part 
1. Order Number DE91621502. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Commercial problems of manufacture of WWER-1000 facilities 
are discussed. While highly effective for the user, the innovative 
conversion from the WWER-440 type to the WWER-1000 type is 
unattractive to the manufacturer. Initially the tasks of the Skoda 
Works till 2000 included the development and manufacture of 7 to 
8 reactors for domestic uses and 11 reactors for Bulgaria, Poland 
and Hungary; however, as it seems now, the total demand will 
drop to mere 9 to 10 reactors. The specialized R+D base will have 
to be reduced accordingly. On the other hand, with regard to the 
envisaged acceleration of nuclear power plants construction in 
Czechoslovakia beyond 2000, nuclear power industry must not be 
suppressed. Nuclear power is a solution to Czechoslovak power 
problems, ecological problems as well as its dependence on im- 
ported raw materials and the associated structure of Czechoslovak 
industry. (Z.M.). 


9990 (INIS-mf-12780, pp. 32-41) Reliability problems of 
WWER-1000 unit as seen by main supplier of technology. 
Bursa, V. (Skoda, Prague (Czechoslovakia). Vystavba Elektraren); 
Holousova, M.; Turnik, S. Skoda, Plzen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 274p. 
(In Czech). (CONF-8906314—: Seminar on the results of R and D 
of nuclear power plants with WWER-1000 type light-water reactors, 
Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D 
of nuclear power plants with WWER-1000 type light-water reactors. 





Part 1. Order Number DE91621502. Source: 
Sales Only);INIS. 

An information system dealing with the quality of WWER-1000 
units during their construction and commissioning is being built to 
facilitate assessment of their reliability properties. The data from 
the construction period are processed on an ICL DRS 300 com- 
puter using the DBASE Ii and DATAFLEX database systems as the 
software for creating the information system. This system is being 
tested on the WWER-440 units of the Dukovany and Mochovece nu- 
clear power plants. The aim of the activity in the field of evaluation 
of the structure reliability of WWER-1000 nuclear power plants is to 
develop a method for testing the reliability indices of the whole nu- 
clear power unit and its subsystems and to perform reliability 
analysis and calculation of the reliability indices of the secondary 
circuit of the plant. Methods for determining the indices for the vari- 
ous system types, including adequate software, are recommended. 
These include methods of structure analysis of complex systems 
based on logic models (fault trees). The methods were verified dur- 
ing the prediction of the reliability indices of a WWER-1000 nuclear 
power plant and their comparison with the analogous indices of a 
WWER-440 nuclear power plant. (Z.M.). 10 refs. 
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9991 (INIS-mf—12780, pp. 59-63) Reliability analysis of in- 
core control system. Fuchs, P. (Vyzkumny Ustav Energeticky, 
Tanvald (Czechosiovakia)). Skoda, Plzen (Czechoslovakia). Za- 
vodni Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 
274p. (In Czech). (CONF-8906314—: Seminar on the results of R 
and D of nuclear power plants with WWER-1000 type light-water 
reactors, Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results 
of R+D of nuclear power plants with WWER-1000 type light-water 
reactors. Part 1. Order Number DE91621502. Source: OSTI;NTIS 
(US Sales Only);INIS. 

The system of in-core control applied in WWER-440 units is 
briefly described. It is highly complex, structured, and fulfils a num- 
ber of diverse functions such as measurement of physical 
quantities, their processing, information processing to the output 
formats, or control of the performance. Reliability analysis revealed 
some weak points of this WWER-440 in-core control system, some 
of which are serious conceptual system faults. Recommendations 
emerged from this analysis; they will be taken into account when 
designing in-core control systems for WWER-1000 units. Among 
other things, centralization must be eliminated because otherwise 
thermocouple measurements are lost if a multiplexor unit fails. 
Also, provisions must be made to eliminate the existing drawback 
that temperature measurement is lost over approximately a half of 
the reactor core geometry when the performance of one of the 
multiplexor units fails. Timely adaptations of the in-core control sys- 
tem for WWER-1000 reactors based on the results of the reliability 
analysis are imperative. (Z.M.). 3 tabs., 2 refs. 


9992 (INIS-mf—12780, pp. 83-89) Construction of the 
Temelin nuclear power plant. Jicha, J. (Ceske Energeticke Za- 
vody, Prague (Czechoslovakia)). Skoda, Plzen (Czechoslovakia). 
Zavodni Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 
274p. (In Czech). (CONF-8906314—: Seminar on the results of R 
and D of nuclear power plants with WWER-1000 type light-water 
reactors, Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results 
of R+D of nuclear power plants with WWER-1000 type light-water 
reactors. Part 1. Order Number DE91621502. Source: OSTI;NTIS 
(US Sales Only);INIS. 

The Temelin nuclear power plant with four WWER-1000 reactors 
is designed to supply electricity in an amount of 23 TWh/yr and 
heat in an amount of 8000 TJ/yr in the first stage. The maximum 
heat extraction should be 922 MW. The plant construction includes 
the building of 10 buildings, the total cost being 52 thousand 
million Czechoslovak crowns. Another 41 investment items are as- 
sociated with the plant construction. The most important of them 
include constructions for leading out the electric power, for standby 
electricity supply for the power plant, and for the extraction of heat 
from the plant and its supply to the town of Ceske Budejovice. The 
first unit should be started up for test performance in November 
1992, the second in 1994 and the whole power plant should be 
complete by 1998. The state of the construction by February 1989 
is described in detail. Attention is also paid to the preparatory activ- 
ity for the operation and to social welfare of the personnel. (Z.M.). 
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9993 (INIS-mf-12780, pp. 173-178) Properties and repairs 
of overlays of 1000 MW light-water reactor pressure vessels. 
Pilous, V. (Ceskoslovenska Akademie Ved, Pizen (Czechoslovakia). 
Ustav Technologie a Spolehlivosti Strojnich Konstrukci). Skoda, 
Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedeckotech- 
nicke Spolecnosti. Jun 1989. 274p. (In Czech). (CONF-8906314-: 
Seminar on the results of R and D of nuclear power plants with 
WWER-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

The properties of austenitic anticorrosion overlays of WWER- 
1000 pressure vessels are discussed. The overlays are obtained 
by triple-run automatic submerged arc welding using 60 x 0.5 mm 
strip electrodes; the overlay height is 9+1 mm. Attention is paid to 
the behavior of the junction between the high-strength low-alloy 
base material and the austenitic anticorrosion overlay and to the 
possibility of defect propagation beneath the overlay. The use of 
the electrosiag welding method is recommended to suppress the 
formation of cracks beneath the overlays, because in this manner 
the high-strength base material is minimally heat affected. Welding 
methods to be used in the repair of operated reactor pressure ves- 
sels are suggested. (Z.M.). 5 figs., 1 tab., 21 refs. 


9994 (INIS-mf—12780, pp. 103-107) Study into heat trans- 
fer in modeling the emergency cooling of a reactor core. 
Kotrnoch, J. et al. (Skoda, Plzen (Czechoslovakia). Zavod Energet- 
icke Strojirenstvi). Skoda, Plzen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 274p. 
(in Czech). (CONF-8906314—: Seminar on the results of R and D 
of nuclear power plants with WWER-1000 type light-water reactors, 
Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D 
of nuclear power plants with WWER-1000 type light-water reactors. 
Part 1. Order Number DE91621502. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Some results are given of experimental work in the field of heat 
transfer, obtained by processing data measured during the model- 
ing of emergency cooling of WWER reactor cores. The experiments 
were made on the circular and semicircular channels of an equip- 
ment simulating core re-flooding after an accident associated with 
major loss of coolant. The heated lengths of the measurement seg- 
ments were 2500 and 3500 mm. A small number of parameters 
were examined, viz. pressure, mass flow rate, steam content and 
wall temperature, whereas the effect of time-independent variables 
was not studied. Nevertheless, the results enable not only a quali- 
tative but also a quantitative description of the process. (Z.M.). 


9995 (INIS-mf—12780, pp. 108-111) Some results of R+D in 
the field of heavy-current electrical engineering for nuclear 

plants with 1000 MW units. Kriz, J. (Vyzkumny a Vyvojovy 
Ustav Elektrickych Pristroju a Rozvadecu, Brno (Czechosiovakia)). 
Skoda, Plizen (Czechoslovakia). Zavodni Pobocka Ceske 
Vedeckotechnicke Spolecnosti. Jun 1989. 274p. (in Czech). 
(CONF-8906314—: Seminar on the results of R and D of nuclear 
power plants with WWER-1000 type light-water reactors, Karlovy 
Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D of nu- 
clear power plants with WWER-1000 type light-water reactors. Part 
1. Order Number DE91621502. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The results of a research project dealing with heavy-current cir- 
cuits for the own consumption of a WWER-1000 nuclear power 
plant and with the extraction of generated power into the electricity 
network are summarized. Attention is paid to the developed cast- 
insulation transformers, electronic circuit-breaker relays, encased 
conductors and generator grounder. It is envisaged that some new 
components, hitherto not manufactured in Czechoslovakia, will be 
also used in other power stations, nuclear as well as conventional, 
and perhaps also exported to other countries. (Z.M.). 


9996 (INIS-mf—12780, pp. 127-139) Experience from and 
results of the development of an automated interactive nuclear 
power plant information system. Loudin, Z. (Skoda, Prague 
(Czechoslovakia). Vystavba Elektraren). Skoda, Plzen (Czechosio- 
vakia). Zavodni Pobocka Ceske Vedeckotechnicke Spolecnosti. 
Jun 1989. 274p. (In Czech). (CONF-8906314—: Seminar on the re- 
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light-water reactors, Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). 
In Results of R+D of nuclear power plants with WWER-1000 type 
light-water reactors. Part 1. Order Number DE91621502. Source: 
OSTI;NTIS (US Sales Only);INIS. 

An automated interactive information system is being developed 
in Skoda Works for the technical preparation and construction of 
nuclear power plants. Designed for acquiring, handling and provid- 
ing information in the field of preparatory activities for the 
construction of nuclear power plants and for automated processing 
of network graphs, it is implemented in the DRS 300 microcom- 
puter system of ICL manufacturers. The DATAFLEX system is 
employed for creating the database. The data are organized at four 
levels, corresponding to the nuclear power plant technological 
equipment suppiier system. An adapted version of the PERTMAS- 
TER code is used for the network graph processing; it constitutes 
a part of the DRS 300 microcomputer system. (Z.M.). 3 figs. 


9997 (INIS-mf-12780, pp. 155-159) Optimization of WWER- 
1000 control during transients. Mach, P. (Skoda, Pizen 
(Czechoslovakia)). Skoda, Pizen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 274p. 
(In Czech). (CONF-8906314—: Seminar on the results of R and D 
of nuclear power plants with WWER-1000 type light-water reactors, 
Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D 
of nuclear power plants with WWER-1000 type light-water reactors. 
Part 1. Order Number DE91621502. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The physical and mathematical basis is described of the code 
OPTICON, which was developed for the calculation of a strategy 
(optimal in a sense) of damping xenon oscillations in the WWER- 
1000 reactor core based on a modal approximation using the 
Pontryagin maximum principle. The results of case study calcula- 
tions are given and compared. (author). 6 figs., 2 refs. 


9998 (INIS-mf-12780, pp. 167-172) Reliability of turbogen- 
erator lubrication system: procedure and results. Marko, M. 
(Vyzkumny Ustav Energeticky, Tanvald (Czechoslovakia)). Skoda, 
Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedeckotech- 
nicke Spolecnosti. Jun 1989. 274p. (In Czech). (CONF-8906314—: 
Seminar on the results of R and D of nuclear power plants with 
WWER-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

The reliability of the turbine and generator bearing lubricating 
system proposed for the Temelin nuclear power plant is analyzed. 
The lubricating oil is pumped by means of four pumps, each of 
which has the capacity of 50% of the requisite amount of oil. Two 
models were employed for reliability evaluation, viz. for lubrication 
during normal operation and for lubrication during the turbogenera- 
tor runout. In both cases, the heavy-current electricity supply is the 
major reliability factor. Changes in the lubrication circuit are pro- 
posed, effecting extension of the mean time between lubrication 
failures from 10.8 years to 5200 years for the turbogenerator 
runout, and from 1.7 years to 4.2 years for normal operation. 
These reliability data are regarded as fully satisfactory. (Z.M.). 2 
figs., 1 ref. 


9999 (INIS-mf-12780, pp. 179-183) Experimental checking 
of lifetime of main bolted joint of reactor pressure vessel. Po- 
lachova (Skoda, Plzen (Czechoslovakia). Zavod Energeticke 
Strojirenstvi); Brumovsky, M.; Sneberger, J.; Kuchta, J. Skoda, 
Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedeckotech- 
nicke Spolecnosti. Jun 1989. 274p. (in Czech). (CONF-8906314—: 
Seminar on the results of R and D of nuclear power plants with 
WWER-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

The low-cycle fatigue of materials of the main bolted joint of a 
WWER pressure vessel was investigated experimentally at 20 and 
300 degC. The bolts were made of 25KhiMF and 38CHNSMFA 
steels. The aim of the study was to determine the lifetime of the M 
140 x 6 mm bolted joint, to test its dismantlability and to compare 
the results of the tests with calculations. The bolts were made of 
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steels 25KhiMF and 38KhN3MFA. The tests confirmed the suitabil- 
ity of the Soviet lubricant used. The dismantlability of the joint was 
good also after termination of the test at 300 degC. Minimal differ- 
ences between the basic fatigue curves of the two bolt materials 
and a low effect of temperature on their fatigue characteristics 
were established. (Z.M.). 1 fig., 4 refs. 


10000 (INIS-mf—12780, pp. 184-188) Flow rate measurement 
at low Re numbers. Preisler, V. (Ceske Vysoke Uceni Technicke, 
Prague (Czechoslovakia). Strojni Fakulta). Skoda, Plzen 
(Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti. Jun 1989. 274p. (In Czech). (CONF-8906314—: Semi- 
nar on the results of R and D of nuclear power plants with 
WWER-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

A novel-design flow indicator with a linear characteristics is 
proposed for flow rate measurements in pipes 10 to 50 mm in di- 
ameter in nuclear power plants using a diaphragm disk. Use is 
made of the laminar liquid flow, owing to which the dependences 
of the liquid velocity and pressure gradient on the chosen length of 
the flow-through channel are linear. The flow rate measurement 
thus transforms into a measurement of two static pressures by 
means of a differential pressure gauge. The simple indicator design 
enables the requisite flow cross section and channel length to be 
fabricated. Flow rate measurements are thus possible down to the 
smallest sizes. (Z.M.). 2 figs. 


10001 (INIS-mf-12780, pp. 194-197) Analysis of tempera- 
ture fields in WWER-1000 pressure vessel. Sik, J. (Skoda, Plzen 
(Czechoslovakia)). Skoda, Plzen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 274p. 
(In Czech). (CONF-8906314—: Seminar on the results of R and D 
of nuclear power plants with WWER-1000 type light-water reactors, 
Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D 
of nuclear power plants with WWER-1000 type light-water reactors. 
Part 1. Order Number DE91621502. Source: OSTI;NTIS (US 
Sales Only);INIS. 

A method was developed for the calculation of nonlinear 
nonstationary temperature fields in the two-dimensional and three- 
dimensional geometries using the finite elements approach. The 
method was applied to the analysis of temperature fields in the 
WWER-1000 pressure vessel. For this purpose the vessel was di- 
vided into 8 calculation nodes. The main flange joint, the cylindrical 
part of the pressure vessel with the bottom, and the inlet and outlet 
sockets 850 mm in diameter were modeled as three-dimensional, 
whereas the remaining 5 nodes were modeled as two-dimensional. 
The calculation modes were divided into two groups, viz. for nor- 
mal operation conditions and for accident regimes, associated with 
dehermetization of the primary circuit of the plant. The temperature 
field calculation method is also applicable to the welding of half- 
finished pressure vessel parts, austenitic overlaying and to 
pressure vessel surface repairs. (Z.M.). 2 figs. 


10002 (INIS-mf-12780, pp. 198-202) State of development 
of 1000 MW saturated-steam turbine. Slouf, J. (Skoda, Pizen 
(Czechoslovakia). Zavod Energeticke Strojirenstvi). Skoda, Pizen 
(Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti. Jun 1989. 274p. (In Czech). (CONF-8906314—: Semi- 
nar on the results of R and D of nuclear power plants with 
WWER-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

The history of development of the 1000 MW turbo-set for 
WWER-1000 reactors is briefly described. The initial design com- 
prising four low-pressure sections, which was based on the design 
of a 500 MW saturated-steam turbine, was modified to a four-body 
variant (1 high-pressure part and 3 low-pressure parts). This 
design enables 900 MWth hot-water heat extraction for district- 
heating purposes. Owing to this modification the turbine is 10 m 
shorter and 450 t lighter in weight. R+D activities for the designing 
and manufacture of the first turbine for the Temelin nuclear power 
plant have been completed, and test work on newly built stands 
and start-up measurements will follow. (Z.M.). 2 figs. 
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10003 (INIS-mf-12780, pp. 203-207) R+D measurements of 
1000 MW unit and incorporation in start-up programme. Smid, 
V. (Skoda, Prague (Czechoslovakia). Vystavba Elektraren). Skoda, 
Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedeckotech- 
nicke Spolecnosti. Jun 1989. 274p. (in Czech). (CONF-8906314-: 
Seminar on the results of R and D of nuclear power plants with 
WWER-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

The programme of R+D measurements of a WWER-1000 reac- 
tor is described. It includes four major fields: dynamics of behavior 
of the sprung base and rotating system complex, temperature and 
mechanical stress of important and exposed components and 
nodes in operating conditions, automatic control of the unit, and 
performance of the components with respect to operating reliability 
and economy. The inclusion of the R+D measurement programme 
in the process of physical and power start-up of the reactor is 
briefly described. Attention is also paid to technical means for the 
R+D measurements and their links to the other start-up measure- 
ments. The NEMES non-operation measurement system was 
worked out to ensure all tests within the physical and power start- 
up, which should be repeated at all WWER-1000 units, within 
repeated start-ups after refueling, etc. The NEMES measuring 
network is constituted by distributed 20-channel measuring units lo- 
cated in a near vicinity to the signal sources and interconnected by 
a single line. (Z.M.). 2 figs. 


10004 (INIS-mf-12780, pp. 208-215) Research results for 
the building part of a WWER-1000 nuclear power plant. Sochor, 
R. et al. (Vyzkumny Ustav Pozemnich Staveb, Prague (Czechoslo- 
vakia)). Skoda, Plzen (Czechoslovakia). Zavodni Pobocka Ceske 
Vedeckotechnicke Spolecnosti. Jun 1989. 274p. (In Czech). 
(CONF-8906314—: Seminar on the results of R and D of nuclear 
power plants with WWER-1000 type light-water reactors, Karlovy 
Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D of nu- 
clear power plants with WWER-1000 type light-water reactors. Part 
1. Order Number DE91621502. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The results of R+D activities associated with the building of the 
Temelin nuclear power plant are summarized. The main field of ac- 
tivity associated with the steel part of the construction is the 
innovation of plate lining anchorage with semiautomatically welded- 
on bars. Attention was also paid to the building quality assurance 
and to a rationalization of the manufacture of steel components 
such as bushings, linings, frames, anchors, etc. It is concluded that 
although the research is aimed at reducing the construction costs, 
the costs are actually determined by the volume of building work 
which is required by the design project and thus cannot be affected 
by the research. (Z.M.). 9 figs. 


10005 (INIS-mf-12780, pp. 222-227) Nuclear power plant 
with medium-capacity pressurized water reactors. Stepanek, S. 
(Skoda, Plzen (Czechoslovakia)); Mlady, Z.; Komarek, A. Skoda, 
Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedeckotech- 
nicke Spolecnosti. Jun 1989. 274p. (in Czech). (CONF-8906314—: 
Seminar on the results of R and D of nuclear power plants with 
WWER-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

The conditions are discussed for establishing an association 
(joint venture) of corporations from Czechoslovakia and the USSR 
and the Siemens company to accomplish the project of a medium- 
capacity PWR nuclear power plant. The design was worked out for 
a concrete site in Czechoslovakia; the plant equipment would be 
unified to the highest possible degree, the reactors would use So- 
viet type fuel, and design experience of Siemens manufacturers 
would be made full use of. Nuclear power plants of this type could 
be offered to other countries wanting to use fuel mainly from the 
Soviet Union. The nuclear power plant is suited to combined 
electricity-and-heat generation up to 500 MWth. It is designed as a 
two-unit plant with reactors whose unit electric power is 500 to 600 
MW. The assumed lifetime of the unit is 50 years. (Z.M.). 9 refs. 


10006 (INIS-mf—12780, pp. 228-233) Safety of nuclear re- 
actor pressure vessels. Stepanek, S. (Skoda, Pizen 
(Czechoslovakia). Zavod Energeticke Strojirenstvi); Voprada, J.; 
Kralovec, J. Skoda, Plzen (Czechoslovakia). Zavodni Pobocka 
Ceske Vedeckotechnicke Spclecnosti. Jun 1989. 274p. (in Czech). 
(CONF-8906314—: Seminar on the results of R and D of nuclear 
power plants with WWER-1000 type light-water reactors, Karlovy 
Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D of nu- 
clear power plants with WWER-1000 type light-water reactors. Part 
1. Order Number DE91621502. Source: OSTI;NTIS (US Sales 
Only);INIS. 

General problems of nuclear reactor pressure vessel safety are 
discussed. Analysis of work by foreign authors indicates that future 
development of PWR pressure vessels will apparently follow the 
present trend; the principal task will consist in assuring a state of 
the vessels such that the possibility of disturbance of the vessel in- 
tegrity during the operation be ruled out, and in attaining higher 
rated capacities of the reactors using steel pressure vessels. Mate- 
rials used for PWR and WWER pressure vessels are compared: 
steels for WWER type reactors contain considerably more chro- 
mium and vanadium and less m ese. Basic requirements 
placed on the technical diagnostics of the state of the base mate- 
rial and welded joints of nuclear reactor pressure vessels are 
briefly characterized. (Z.M.). 1 fig., 11 refs. 


10007 (INIS-mf-12780, pp. 234-241) One-dimensional nodal 
model for power distribution control in WWER-1000 core. 
Stirsky, P. (Vyzkumny Ustav Energeticky, Prague (Czechoslo- 
vakia)); Vicek, Z.; Faltejsek, V.; Karpeta, C. Skoda, Pizen 
(Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti. Jun 1989. 274p. (in Czech). (CONF-8906314—: Semi- 
nar on the results of R and D of nuclear power plants with 
WWER-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

A one-dimensional model of the dynamics of axial distribution of 
the neutron power in the WWER-1000 reactor core was developed 
in the nodal approximation. It is designed for the analysis of the 
spatial power distribution. The results of test calculations of the 
model for the beginning of the first charge indicate the occurrence 
of an appreciable xenon instability. (author). 6 figs., 5 refs. 


10008 (INIS-mf-12780, pp. 242-246) Effect of expansion 
wave on WWER type reactor model in loss-of-coolant acci- 
dent. Suchanek, M. et al. (Statni Vyzkumny Ustav pro Stavou 
Stroju, Prague (Czechoslovakia)). Skoda, Plzen (Czechoslovakia). 
Zavodni Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 
274p. (in Czech). (CONF-8906314—: Seminar on the results of R 
and D of nuclear power plants with WWER-1000 type light-water 
reactors, Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results 
of R+D of nuclear power plants with WWER-1000 type light-water 
reactors. Part 1. Order Number DE91621502. Source: OSTI;NTIS 
(US Sales Only);INIS. 

An experimental device was developed for the investigation of 
the effect of the expansion wave arising during a loss-of-coolant 
accident on a WWER pressure vessel model (1:8). The device 
enables a maximum pressure of 12 MPa to be achieved in the sys- 
tem. Water heating is provided by electrical heating to 270 degC at 
the outlet from the inlet vessel neck and 300 degC from the outlet 
neck. A total of 100 tests were performed with different outlet 
opening dimensions and different models of vessel internals fixed 
in various ways. The starting values mostly corresponded to those 
for WWER-440 reactors. The results of the experiments indicate a 
marked thermodynamic off-equilibrium of the process in the starting 
stage of the outflow and existence of a bonding between the inter- 
nal structure and the coolant. A semiempirical relation was derived 
for determining the minimal pressure during the passage of the un- 
derpressure expansion wave front. Analysis of the mutual effects of 
the coolant hydrodynamics and the dynamics of the internals con- 
firmed a dispersion nature of propagation of the exciting impulse in 
the model. (Z.M.). 4 figs., 3 refs. 


10009 (INIS-mf-12780, pp. 247-251) Dynamic computer 
model of WWER-1000 nuclear 
Ubra, O. et al. (Ceske Vysoke Uceni Technicke, 


ERA Vol. 16, No. 4 





21 NUCLEAR POWER PLANTS 


2102 Power Reactors, Nonbreeding, Light-Water Moderated, Nonboiling Water 


(Czechoslovakia). Fakulta Strojni). Skoda, Plzen (Czechoslovakia). 
Zavodni Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 
274p. (In Czech). (CONF-8906314—: Seminar on the results of R 
and D of nuclear power plants with WWER-1000 type light-water 
reactors, Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results 
of R+D of nuclear power plants with WWER-1000 type light-water 
reactors. Part 1. Order Number DE91621502. Source: OSTI;NTIS 
(US Sales Only);INIS. 

A dynamic computer model of the secondary circuit was set up 
for WWER-1000 nuclear power plants. It exists in two variants, 
with different detailedness of the mathematical description. In con- 
junction with a primary circuit model, this model is designed for 
calculation analysis of nonstationary operating regimes and failure 
states. The approaches to the modeling of selected technological 
nodes in the “detailed” variant are briefly characterized; these 
nodes include the flow-through parts of the turbine, of the 
separator-reheater, of the condenser and of the high-pressure and 
low-pressure regeneration system. This variant enables transients 
to be analyzed in all the main technological assemblies of the nu- 
clear power plant secondary circuit. (Z.M.). 3 refs. 


10010 (INIS-mf—12780, pp. 266-269) Upgrading of nuclear 
power plants with large-capacity units. Vrzal, O. (Energoprojekt, 
Prague (Czechoslovakia)). Skoda, Pizen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 274p. 
(In Czech). (CONF-8906314—: Seminar on the results of R and D 
of nuclear power plants with WWER-1000 type light-water reactors, 
Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D 
of nuclear power plants with WWER-1000 type light-water reactors. 
Part 1. Order Number DE91621502. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The technical standard of WWER-1000 units is compared with 
that of foreign nuclear power plants, particularly of PWR’s operated 
by the French company EdF. The principal parameters of 
Czechoslovak WWER-1000 reactors compare rather well with 
those of similar foreign reactors; comparison of capital cost and 
material demand indices, however, is less favorable. Proposals for 
a new technological design of some nodes of the primary and sec- 
ondary circuits of WWER-1000 units are briefly outlined. The 
material demand indices may be 16% improved with respect to the 
costs of a production unit owing to savings in the built-up area. Nu- 
clear power plants are recommended to be built near large rivers; 
it is also desirable that producers and suppliers occupy as little 
space of the building area as possible. (Z.M.). 


10011 (INIS-mf-12780, pp. 270-274) Safety aspects of 
WWER-1000 nuclear power plant at Temelin. Vyskocil, V. (Skoda, 
Prague (Czechoslovakia). Vystavba Elektraren); Mlady, Z. Skoda, 
Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedeckotech- 
nicke Spolecnosti. Jun 1989. 274p. (In Czech). (CONF-8906314-: 
Seminar on the results of R and D of nuclear power plants with 
WWER-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

The increased nuclear safety requirements put on the Temelin 
nuclear power plant are characterized and some changes in the 
technical design compelled by changes in the requirements made 
in 1988 are evaluated. It is demonstrated how this trend affects the 
most important nodes and systems of the WWER-1000 units. Par- 
ticular attention is paid to the reactor core; the changes include an 
increase in the number of control elements, replacement of the 
burning-up boron absorber by a gadolinium absorber, use of im- 
proved fuel with a higher degree of burnup, and conversion of part 
of the control elements from black absorbers to grey absorbers, 
which will be better suited to the “extinguishing” of xenon oscilla- 
tions. (Z.M.). 1 tab. 


10012 (INIS-mf-12782) Results of R+D of nuclear power 
plants with WWER-1000 type light-water reactors. Conclu- 
sions. Skoda, Plzen (Czechoslovakia). Zavodni Pobocka Ceske 
Vedeckotechnicke Spolecnosti. Jun 1989 12p. (in Czech). (CONF- 
8906314—: Seminar on the results of R and D of nuclear power 
plants with WWER-1000 type light-water reactors, Karlovy Vary 
(Czechoslovakia), 6-9 Jun 1989). Order Number DE91622784. 
Source: OSTI;NTIS (US Sales Only);INIS. 
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Conclusions from the seminar are drawn. In general, it is con- 
cluded that by the end of this century, Czechoslovak nuclear 
industry will be able to contribute approximately a half of total elec- 
tricity in this country, thereby helping to alleviate environmental 
pollution problems. The major conclusion arrived at in the "Materi- 
als and technology” session is that the primary circuit component 
most prone to failures is the steam generator. Materials and metal- 
lurgical problems have not been so far solved quite satisfactorily 
with respect to the safe plant operation, and therefore some 
particular recommendations are made for future research and de- 
velopment activities. The "Equipment functions” session came to 
the conclusion that research work associated with the commission 
of the first units of the Temelin nuclear power plant should be 
finished and the participation of Czechoslovakia in the Soviet new- 
generation reactor unit project should be extended. From the 
"Automated control system” session it follows that particular atten- 
tion should be paid to the neutron-physics characteristics of 
WWER-1000 type reactor cores and to the analysis of the dynamic 
behavior of the nuclear power plant systems with a view to obtain- 
ing detailed data for setting up the control algorithms. (Z.M.). 


10013 (INIS-mf-12783) Licencing and nuclear safety re- 
quirements for heat extraction from nuclear power plants. 
Bezpecnost Jadernych Zarizeni. Ceskoslovenska Komise pro Ato- 
movou Energii, Prague (Czechoslovakia). 1990 16p. (In Czech). 
Order Number DE91621526. Source: OSTI;NTIS (US Sales 
Only); INIS. 

Recommendations, rules and requirements were compiled to 
unify procedures involving the preparation, construction and opera- 
tion of district heating by nuclear power plants. The rules for 
radiation protection were determined in general terms with regard to 
radiation protection such that the heat carrier would have the same 
uses as heat from conventional sources. The presented collection 
of recommendations, rules and requirements is an amendment of 
existing laws concerning heat extracted from nuclear power plants 
and is based on experience with the district heating system at the 
Jaslovske Bohunice nuclear power plant. (J.J.). 19 refs. 


10014 (KFKI-1990-12/G) Leak detection of KNI seals. 
Baranyai, G. (Hungarian Academy of Sciences, Budapest (Hun- 
gary). Central Research Inst. for Physics); Peter, A.; Windberg, P.; 
Zippe, W. Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics. Mar 1990. 112p. (In Hungar- 
ian). Order Number DE91619282. Source: OSTI;NTIS (US Sales 
Only);INIS. 

In Unit 3 and 4 of the Paks Nuclear Power Plant, Hungary, KNI 
type seals are used as lead-throughs with conical nickel sealing 
rings. Their failure can be critical for the operation of the reactor. 
An Acoustical Leak Detection System (ALDS) was constructed and 
tested for the operational testing of the seals. Some individual pa- 
pers are presented in this collection on the calibration and testing 
of the ALDS intended to be placed on the top of the reactor ves- 
sels. The papers include simulation measurements of Unit 3 of 
NPP, laboratory experiments, evaluation of measurements, and fur- 
ther development needs with the ALDS. (R.P.) 50 figs.; 19 tabs. 


10015 (NUREG/CP-0111, pp. 103-125) Mechanical predic- 
tive analysis methodology Virginia Electric and Power Nuclear 
Stations. Demarco, J.; Cleveland, W.E. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation; EG and G Idaho, Inc., Idaho Falls, ID (USA). Oct 1990. 
(EGG-2609;CONF-890852—: ASME/NRC symposium on inservice 
testing of pumps and valves, Washington, DC (USA), 1-3 Aug 
1989). In Proceedings of the symposium on inservice testing of 
pumps and valves. 469p. Source: OSTI;INIS. 

The purpose of this paper is to describe the unique, comprehen- 
sive Predictive Maintenance program implemented at Virginia 
Power's Surry and North Anna nuclear plants. The program is 
unique because of it’s thoroughness and because of the advanced 
tracking and trending techniques implemented. This program in- 
cludes vibration analysis, lubrication analysis, and bearing 
temperature trending. Future plans call for the incorporation of ther- 
mography into the overall program. 


10016 (OEFZS-4556) Calculation of the source term for a 
S,B-sequence at a VVER-1000 type reactor. Part 2: Part 





21 NUCLEAR POWER PLANTS 


2104 Power Reactors, Nonbreeding, Otherwise Moderated or Unmoderated 


2: Appendix. Pachole, M.; Sdouz, G. Oesterreichisches 
Forschungszentrum Seibersdorf GmbH (Austria). Oct 1990. 152p. 
Order Number DE91619283. Source: OSTI;NTIS (US Sales 
Only);INIS. 

This report merely consists out of 141 figures belonging to the 
report OEFZS—4555. 

The behaviour of the source term in a VVER-1000 type reactor 
is calculated using the 'Source Term Code Package’ (STCP). The 
input data are based on the russian plant Zaporozhye-5. The se- 
lected accident sequence is a small break LOCA in the hot leg 
followed by loss offsite and onsite electric power (S;B-sequence). 
According to the course of the calculation the results are presented 
and analyzed for each program. Except for the noble gases all re- 
lease fractions are lower than 10-*. 141 figs. (Authors). 


10017 (UJV-9056-T) Evaluation of flow blockage probabil- 
ity for a PWR fuel bundle during a loss of coolant accident. 
Belovsky, L. Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslo- 
vakia). Mar 1990. 74p. Order Number DE91619284. Source: 
OSTI;NTIS (US Sales Only);INIS. 

A technique was developed for estimating flow blockages in a 
deformed PWR fuel bundle during a loss of coolant accident 
(LOCA). The suggested technique computes blockages occurring 
with a given probability in a deformed fuel bundie. The blockages 
seem to be larger for smaller bundles. The distribution of block- 
ages over the cross section of the bundle was analyzed. From this 
point of view the hexagonal lattice of the WWER 440 and its 
square equivalent were compared. The application to WWER 440 
shows that a fuel assembly (127 pins) blockage will be smaller 
than ~ 80% and its probability during a LOCA will be 99%. (au- 
thor). 21 figs., 3 tabs., 8 refs. 
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Refer also to citation(s) 9665, 9955, 10063, 10117, 11018 


10018 (EGG-NPR-9334) Lessons learned from the design 
and operation of steam generators for high temperature gas- 
cooled reactors. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
Nov 1990. 33p. Sponsored by U.S. DOE Office of New Production 
Reactors. DOE Contract AC0Q7-76ID01570. Order Number 
DE91006139. Source: OSTI;NTIS;INIS; GPO Dep. 

This report presents a brief description of operating experiences 
related to steam generators used in high temperature gas-cooled 
production and test reactor systems. The descriptions were ob- 
tained from a review of published reports and papers conceming 
such experiences. Design philosophies applied to steam generator 
advanced conceptual designs are also addressed. Highlights of the 
important lessons learned that may be applicable to the New Pro- 
duction Reactor-Modular High Temperature Gas-Cooled Reactor 
(NPR-MHTGR) steam generator are presented. 19 refs., 1 tab. 


10019 (EGG-NPR-9362) Software Project Management 
Plan for the Integrated Systems Code (ISC) of New Production 
Reactor — Modular High Temperature Gas Reactor. Taylor, D. 
EG and G Idaho, Inc., Idaho Falls, ID (USA). Nov 1990. 57p. 
Sponsored by U.S. DOE Office of New Production Reactors. DOE 
Contract ACO7-761D01570. Order Number DE91006195. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The United States Department of Energy (DOE) has selected the 
Modular High Temperature Gas-Cooled Reactor (MHTGR) as one 
of the concepts for the New Production Reactor (NPR). DOE has 
also established several Technical Working Groups (TWG’s) at the 
national laboratories to provide independent design confirmation of 
the NPR-MHTGR design. One of those TWG’s is concerned with 
Thermal Fluid Flow (TFF) and analysis methods to provide inde- 
pendent design confirmation of the NPR-MHTGR. Analysis 
methods are also needed for operational safety evaluations, perfor- 
mance monitoring, sensitivity studies, and operator training. The 
TFF Program Plan includes, as one of its principal tasks, the de- 
velopment of a computer program (called the Integrated Systems 
Code, or ISC). This program will provide the needed long-term 
analysis capabilities for the MHTGR and its subsystems. This doc- 
ument presents the project management plan for development of 


the ISC. It includes the associated quality assurance tasks, and the 
schedule and resource requirements to complete these activities. 
The document conforms to the format of ANSV/IEEE Std. 1058.i- 
1987. 2 figs. 


10020 (IWGGCR-23) Design codes for gas cooled reactor 
components: Summary report of a co-ordinated research pro- 
gramme 1986-1988. International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Gas-Cooled Reactors. 
Dec 1990. 128p. Order Number DE91622797. Source: OSTI;NTIS 
(US Sales Only);INIS. 

High-temperature gas-cooled reactor (HTGR) plants have been 
under development for about 30 years and experimental and proto- 
type plants have been operated. The main line of development has 
been electricity generation based on the steam cycle. In addition 
the potential for high primary coolant temperature has resulted in 
research and development programmes for advanced applications 
including the direct cycle gas turbine and process heat applica- 
tions. In order to compare results of the design techniques of 
various countries for high temperature reactor components, the 
IAEA established a Co-ordinated Research Programme (CRP) on 
Design Codes for Gas-Cooled Reactor Components. The Federal 
Republic of Germany, Japan, Switzerland and the USSR partici- 
pated in this Co-ordinated Research Programme. Within the frame 
of this CRP a benchmark problem was established for the design 
of the hot steam header of the steam generator of an HTGR for 
electricity generation. This report presents the results of that effort. 
The publication also contains 5 reports presented by the partici- 
pants. A separate abstract was prepared for each of these reports. 
Refs, figs and tabs. 


10021 (JAERI-M-90-103) Proceedings of the ist JAERI 
symposium on HTGR technologies: Design, licensing require- 
ments and supporting technologies. Japan Atomic Energy 
Research Inst., Tokyo (Japan). Jul 1990. 431p. (CONF-900382-: 
1. JAERI symposium on high-temperature gas-cooled reactor 
(HTGR) technologies design, licensing requirements and support- 
ing technologies, Tokyo (Japan), 19-20 Mar 1990). Order Number 
DE91745055. Source: OSTI;NTIS (US Sales Only);INIS. 

This report was edited as the Proceedings of the ist JAERI 
Symposium on HTGR Technologies, - Design, Licensing Require- 
ments and Supporting Technologies -, collecting the 21 papers 
presented in the Symposium. The 19 of the presented papers are 
indexed individually. (J.P.N.). 
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Refer also to citation(s) 9947, 9948 


10022 (IAEA-TECDOC-—567, pp. 198-211) PERIKAN: A com- 
puter code for KANUPP fuel scheduling and management. 
Siddiqui, M.S. (Karachi Nuclear Power Plant (Pakistan)); Ahmed, |. 
International Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8912138—: Technical committee meeting and workshop on 
in-core fuel management, Vienna (Austria), 4-7 Dec 1989). In In- 
core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

A computer code "PERIKAN” for the calculation of global reactor 
power distribution based on two-group diffusion theory treatment in 
3-dimensions is described. The group diffusion equations are 
solved using the finite difference method. Boundary conditions on a 
3-dimensional array of mesh points representing fuel bundles are 
set by adopting virtual negative fluxes at points outside extrapo- 
lated boundaries. The code originally employed lattice parameters 
computed using the MOLAR computer code. These parameters are 
now being calculated utilizing the WIMS code. A brief description 
related to the change over is also included. The code was tested 
with the results of FASP code. The reactivity and flux distribution 
agreed well with the FASP results. This paper also presents the 
code validation against the monitored channel powers and experi- 
mentally measured burnup of fuel bundies. Finally, experience of 
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using the code for KANUPP fuel management for over a decade is 
presented. (author). 8 refs, 9 figs, 1 tab. 


10023 (IAEA-TECDOC-567, pp. 374-383) Some physics 
aspects of the in-core fuel management analysis for CANDU- 
PHW type reactors. Serghiuta, D. (Institutul de Reactori Nucleari 
Energetici, Pitesti (Romania)); Raica, V.; Gamulescu, D.; Nichita, 
E. International Atomic Energy Agency, Vienna (Austria). Nov 
1990. (CONF-8912138-: Technical committee meeting and work- 
shop on in-core fuel management, Vienna (Austria), 4-7 Dec 1989). 
In In-core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

The primary objective of the "in-core fuel management” studies 
for the CANDU core is to determine fuel loading and fuel replace- 
ment strategies which will result in minimum total unit energy cost 
while operating the reactor in a safe and reliable fashion. Two 
types of calculations are mainly required in fuel management anal- 
yses: (a) those used to determine the nominal power and burnup 
distributions, and (b) those used to determine instantaneous distri- 
butions which include the time varying fine structure of the power 
distribution. A method for equilibrium power and burnup distribu- 
tions determination is presented for the first type of calculations, 
based on computing the macroscopic cross-sections from the bun- 
dle power and burnup history. The computation model presented 
was programmed into the SERA 3-D code, which was developed 
at INPR. A series of results for the second type of calculations are 
presented, which were obtained by applying the random age 
approximation and the autorefuel methods in determining the in- 
stantaneous power distributions. Some improvements are proposed 
for these models on the basis of the above mentioned results. For 
the sake of numerical illustration a CANDU slightly enriched ura- 
nium core configuration is presented, the physics parameters of 
which were evaluated on the basis of fuel management analyses. 
(author). 10 refs, 7 figs, 3 tabs. 
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Refer also to citation(s) 9606, 9607, 9755, 10046, 10110, 10129, 
10130, 10133, 10357, 10362, 10363, 10707, 10720, 12193 


10024 (BARC—1501) Thermodynamic analysis of advanced 
fuels for fast breeder reactors. Srivastava, D. (Bhabha Atomic 
Research Centre, Bombay (india). Physical Metallurgy Division); 
Garg, S.P.; Goswami, G.L. Bhabha Atomic Research Centre, Bom- 
bay (India). 1990. 70p. Order Number DE91619314. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Six phase fields of interest in the M-C-N system (M= mixed U/ 
Pu) with oxygen as impurity are (i) Uj_,Pu,g (=M)+ 
Uy _y4PuyyC;_y_zNyO2 (= MCN O), (ii)C+ Uy ,oPu,2Csub(1.5) 
(=MCsub(1.5)), (iii) MCsub(1.5) + MCNO, (iv) C+MCNO, (v) UN; 5) 
+ MCNO and (vi) C + UNsub(1.5) + MCNO. In the present work a 
detailed thermodynamic analysis has been carried out for all the 
six phase fields existing in the system with x;, 1-y-2 and y are 
varying from 0.0 to 1.0 and z as impurity from 0.0 to 0.15 at tem- 
perature between 1500K to 2000K. In the first part, composition of 
the phases in the different phase fields have been calculated as a 
function of overall composition of the fuel and temperature. In the 
second part, thermodynamic properties such as partial pressures of 
N2(g), O2(g), CO(g), Pu(g), U(g), PuO(g), UO(g), UC2(g) and 
PuC2(g) species and carbon potential of the fuel have been calcu- 
lated as a function of compositions x;, y and z at different 
temperatures. Results obtained are discus sed in detail and com- 
pared with the reported measured data. Hitherto, thermodynamic 
properties for all the phase fields of M-C-N-O system have not 
been reported. (a uthor). 54 tabs., 13 figs., 24 refs. 


10025 (CONF-901101—-75) Actinide recycle potential in the 
Integral Fast Reactor (IFR) fuel cycle. Chang, Y.I.; Till, C.E. Ar- 
gonne National Lab., IL (USA). [1990]. 9p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract W-31109-ENG-38. From 
American Nuclear Society winter meeting; Washington, DC (USA); 
11-15 Nov 1990. Order Number DE91006504. Source: 
OSTI;NTIS;INIS; GPO Dep. 
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In the Integral Fast Reactor (IFR) development program, the en- 
tire reactor system — reactor, fuel cycle, and waste process is 
being developed and optimized at the same time as a single inte- 
gral entity. The use of metallic fuel in the IFR allows a radically 
improved fuel cycle technology. Pyroprocessing, which utilizes high 
temperatures and molten salt and molten metal solvents, can be 
advantageously utilized for processing metal fuels because the 
product is metal suitable for fabrication into new fuel elements. The 
key step in the IFR process is electrorefining, which provides for 
recovery of the valuable fuel constituents, uranium and plutonium, 
and for removal of fission products. In the electrorefining operation, 
uranium and plutonium are selectively transported from an anode 
to a cathode, leaving impurity elements, mainly fission products, ei- 
ther in the anode compartment or in a molten salt electrolyte. A 
notable feature of the IFR process is that the actinide elements ac- 
company plutonium through the process. This results in a major 
advantage in the high-level waste management, because these ac- 
tinides are automatically recycled back into the reactor for in-situ 
burning. Based on the recent IFR process development, a prelimi- 
nary assessment has also been made to investigate the feasibility 
of further adapting the pyrochemical processes to directly extract 
actinides from LWR spent fuel. The results of this assessment indi- 
cate very promising potential and two most promising flowsheet 
options have been identified for further research and development. 
This paper also summarizes current thinking on the rationale for 
actinide recycle, its ramifications on the geologic repository and the 
current high-level waste management plans, and the necessary de- 
velopment programs. 5 refs., 4 figs., 4 tabs. 


10026 (CONF-901101-76) A decade of advances in metal- 
lic tuel. Seidel, B.R.; Batte, G.L.; Dodds, N.E.; Hofman, G.L.; 
Lahm, C.E.; Pahl, R.G.; Porter, D.L.; Tsai, H.; Walters, L.C. Ar- 
gonne National Lab., Idaho Falls, ID (USA). [1990]. 9p. Sponsored 
by U.S. DOE Nuclear Energy. DOE Contract W-31109-ENG-38. 
From American Nuclear Society winter meeting; Washington, DC 
(USA); 11-15 Nov 1990. Order Number DE91006505. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Significant advances in the understanding of behavior and per- 
formance of metallic fuels to high burnup have been achieved over 
the past four decades. Metallic fuels were the first fuels for liquid- 
metal-cooled fast reactors (LMR) but in the late 1960s worldwide 
interest turned toward ceramic fuels before the full potential of 
metallic fuel could be achieved. Now metallic fuels are recognized 
as a preferred viable option with regard to safety, integral fuel cy- 
cle, waste minimization and deployment economics. This paper 
reviews the key advances in the last decade and highlights the be- 
havior and performance features which have demonstrated a much 
greater potential than previously expected. 28 refs., 2 figs., 1 tab. 


10027 (CONF-901101—79) Advanced liquid metal reactor 
development at Argonne National Laboratory during the 
1980s. Wade, D.C. Argonne National Lab., IL (USA). [1990]. 8p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract W-31109- 
ENG-38. From American Nuclear Society winter meeting; 
Washington, DC (USA); 11-15 Nov 1990. Order Number 
DE91006417. Source: OSTI;NTIS;INIS; GPO Dep. 

Argonne National Laboratory's (ANL’S) effort to pursue the ex- 
ploitation of liquid metal cooled reactor (LMR) characteristics has 
given rise to the Integral Fast Reactor (IFR) concept, and has 
produced substantial technical advancement in concept implemen- 
tation which includes demonstration of high burnup capability of 
metallic fuel, demonstration of injection casting fabrication, integral 
demonstration of passive safety response, and technical feasibility 
of pyroprocessing. The first half decade of the 90's will host 
demonstration of the IFR closed fuel cycle technology at the proto- 
type scale. The EBR-II reactor will be fueled with ternary alloy fuel 
in HT-9 cladding and ducts, and pyroprocessing and injection 
casting refabrication of EBR-II fuel will be conducted using near- 
commercial sized equipment at the Fuel cycle Facility (FCF) which 
is co-located adjacent to EBR-Il. Demonstration will start in 1992. 
The demonstration of passive safety response achievable with the 
IFR design concept, (already done in EBR-Il in 1986) will be re- 
peated in the mid 90's using the IFR prototype recycle fuel from 





the FCF. The demonstration of scrubbing of the reprocessing fis- 
sion product waste stream, with recycle of the transuranics to the 
reactor for consumption, will also occur in the mid 90's. 30 refs. 


10028 (CONF-910468-2) SIMIFR: A code to simulate mate- 
rial movement in the Integral Fast Reactor. White, A.M.; 
Orechwa, Yuri. Argonne National Lab., IL (USA). [1991]. 10p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract W-31109- 
ENG-38. From 1. annual international simulators conference; New 
Orleans, LA (USA); 1-5 Apr 1991. Order Number DE91006043. 
Source: OSTI;NTIS;INIS; GPO Dep. 

The SIMIFR code has been written to simulate the movement of 
material through a process. This code can be used to investigate 
inventory differences in material balances, assist in process design, 
and to produce operational scheduling. The particular process that 
is of concern to the authors is that centered around Argonne Na- 
tional Laboratory's Integral Fast Reactor. This is a process which 
involves the irradiation of fissile material for power production, and 
the recycling of the irradiated reactor fuel pins into fresh fuel ele- 
ments. To adequately simulate this process it is necessary to allow 
for locations which can contain either discrete items or homoge- 
neous mixtures. It is also necessary to allow for a very flexible 
process control algorithm. Further, the code must have the capabil- 
ity of transmuting isotopic compositions and computing internally 
the fraction of material from a process ending up in a given loca- 
tion. The SIMIFR code has been developed to perform all of these 
tasks. In addition to simulating the process, the code is capable of 
generating random measurement values and sampling errors for all 
locations, and of producing a restart deck so that terminated prob- 
lems may be continued. In this paper the authors first familiarize 
the reader with the IFR fuel cycle. The different capabilities of the 
SIMIFR code are described. Finally, the simulation of the IFR fuel 
cycle using the SIMIFR code is discussed. 4 figs. 


10029 (CONF-9010305—1) Use of fast-spectrum reactors 
for actinide burning. Chang, Yoon.|. Argonne National Lab., IL 
(USA). [1991]. 16p. Sponsored by U6. DOE Nuclear Energy. DOE 
Contract W-31109-ENG-38. From 1. Massachusetts Institute of 
Technology (MIT) international conference on the next generation 
of nuclear power technology; Cambridge, MA (USA); 4-5 Oct 1990. 
Order Number DE91006610. Source: OSTI;NTIS;INIS; GPO Dep. 

Finally, Integral Fast Reactor (IFR).pyroprocessing has been de- 
veloped only in recent years and it appears to have potential as a 
relatively uncomplicated, effective actinide recovery process. In 
fact, actinide recycling occurs naturally in the IFR fuel cycle. Al- 
though still very much developmental, the entire IFR fue! cycle will 
be demonstrated on prototype-scale in conjunction with the EBR-II 
and its refurbished Fuel Cycle Facility starting in late 1991. A logj- 
cal extension to this work, therefore, is to establish whether this 
IFR pyrochemical processing can be applied to extracting actinides 
from LWR spent fuel. This paper summarizes current thinking on 
the rationale for actinide recycle, its ramifications on the geologic 
repository and the current high-level waste management plans, and 
the necessary development programs. 4 figs., 4 tabs. 


10030 (ETDE-IT-90-103) Evaluation of fluid effects on the 
seismic response of a LMR core mock-up. Martelli, A.; Zaniboni, 
E.; Forni, M.; Brochard, D. ENEA, Bologna (italy). Dipt. Reattori 
Veloci. Jun 1990. 13p. (CONF-900617-20: 1990 pressure vessels 
and piping conference, Nashville, TN (USA), 17-21 Jun 1990). Or- 
der Number DE91744420. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Paper presented at 1990 pressure vessel and piping conference 
(Nashville, 17-21 Jun 1990). 

This paper deals with a numerical study performed by ENEA 
(Italian Commission for Alternative Energy Sources) to completely 
assees the fluid-structure interaction model applicable to the seis- 
mic analysis of restrained liquid metal reactor (LMR) cores. The 
first purpose was to check the adequacy of the model previously 
developed based on the results of shake table tests of groups of 7 
and 19 PEC reactor core elements. The second purpose was to 
improve this model so as to account for the effects of reduced 
thickness of the liquid layer surrounding the core. The study was 
based on the results of some shaking table test carried out by CEA 
(France) in air and water on the 'Rapsodie’ core mock-up. This 
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mock-up contains a large number of core elements, is character- 
ized by rather reduced tank wall-to-core diameter ratio, and was 
tested with and without a restraint ring. Both purposes of the study 
were fully achieved in spite of some unceriainties reiated to core 
geometry and element constraint conditions. 


10031 (ETDE-IT-90-104) Two-dimensional, fluid and excita- 
tion level effects on the seismic response of a restrained LMR 
core. Forni, M.; Indirli, M.; Martelli, A. ENEA, Bologna (Italy). Dipt. 
Reattori Veloci. Jun 1990. 10p. (CONF-900617—21: 1990 pressure 
vessels and piping conference, Nashville, TN (USA), 17-21 Jun 
1990). Order Number DE91744421. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Paper presented at 1990 pressure vessel and piping conference 
(Nashville, 17-21 Jun 1990). 

This paper presents the main results of a numerical study, per- 
formed to evaluate the effects of excitation level on the seismic 
response of a restrained Liquid Metal Reactor (LMR) core. An im- 
proved analysis method was used. This method accounted for the 
effects of non-diagonal terms of the added mass matrix on the 
seismic loads applied to the core, coupling loads transmitted by the 
core to the vessel through the fluid, and two-dimensional (2D) ef- 
fects. The study was based on data of the restrained core of the 
PEC reactor, for which a design analysis had been carried out us- 
ing simpler approaches. Reference was made to various excitation 
levels lower than Safe Shutdown Earthquake (SSE). The results 
were compared to those already obtained for SSE using the im- 
proved method and to design data. It was found that 2D effects are 
not neglegible. Moreover, core response decreases less rapidly, by 
decreasing excitation, compared with design analysis. The conse- 
quence for the PEC reactor is that the requirements of Operational 
Basis Earthquake are satisfied by SSE/3 only, while they were 
generally respected by SSE/2 in the design analysis. 


10032 (WHC-SA-0947) Remote separation of absorber 
test assembly test section at the FFTF [Fast Flux Test 
Facility) IEM [Interim Examination and Maintenance] Cell. Ram- 
sey, E.B. Westinghouse Hanford Co., Richland, WA (USA). Oct 
1990. 14p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC06-87RL10930. (CONF-901101-81: American Nuclear Society 
winter meeting, Washington, DC (USA), 11-15 Nov 1990). Order 
Number DE91007169. Source: OSTI;NTIS;INIS; GPO Dep. 

The Fast Flux Test Facility (FFTF) has an Interim Examination 
and Maintenance (IEM) Cell that is used for the remote disassem- 
bly of irradiated fuel and material experiments. Some material 
experiments such as 3.6-m (12-ft)-long absorber test assemblies 
are transferred into the IEM Cell to be processed for shipment only 
to an offsite hot-cell facility where they are disassembled and 
examined. One long material experiment, a 12-m (40-ft)-long in- 
strumented absorber open test assembly (AOTA), was transferred 
into the IEM Cell to be processed for an offsite shipment. A spe- 
cially designed and developed cutter was used to sever the AOTA 
test section (slightly less than 3.6 m long) from its upper stalk. A 
specially designed grapple adapter was then installed in the top of 
the test section, which provided an attachment for handling the 
AOTA test section in the same was as a regular absorber test 
assembly. This presentation discusses remote equipment and tech- 
niques used in this process. 7 figs. 
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Refer also to citation(s) 9787, 9799, 10013, 10137, 10150, 11201 


10033 (INIS-XN-291) Atomic ordinance - amendment of 28 
october 1987. Switzerland. Oct 1987 14p. (in French). Order Num- 
ber DE91619478. Source: OSTI;NTIS (US Sales Only);INIS. 

This Ordinance amends certain provisions of the 1984 Ordinance 
on licences for the construction and operation of nuclear installa- 
tions, import, export and transit of nuclear fuel, as well as the 
export of nuclear reactors, equipment and technical data. The Or- 
der also amends the provisions on the delivery procedure for these 
licences and makes minor amendments to the 1983 Order on nu- 
clear third party liability. 


10034 (INIS-XN-—298) Decree No 90-78 of 19 January 1990 
amending Decree No 63-1228 of 11 December 1963 on nuclear 
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installations. France. Jan 1990 3p. (In French). Order Number 
DE91619479. Source: OSTI;NTIS (US Sales Only);INIS. 

Published in the Journal officiel de la Republique francaise. 

This Decree amends Decree No. 63-1228 of 11 December 1963 
laying down a prior licensing procedure for large nuclear installa- 
tions. The amendments aim to harmonize the 1963 Decree with 
the Act of 1987 on the prevention of major risks. Henceforth de- 
commissioning is taken into account, both in the application and in 
the licence itself. 


10035 (NUREG—0936-Vol.9-No.4) NRC [Nuclear Regulatory 
Commission] regulatory agenda: Quarterly report, October— 
December 1990. Nuclear Regulatory Commission, Washington, 
DC (USA). Div. of Freedom of Information and Publications 
Services. Jan 1991. 135p. Sponsored by Nuclear Regulatory Com- 
mission. Source: OSTI;NTIS;GPO. 

The Regulatory Agenda is a quarterly compilation of all rules on 
which the NRC has recently completed action or has proposed, or 
is considering action and of all petitions for rulemaking that the 
NRC has received that are pending disposition. 


10036 (NUREG—1100-Vol.7) Budget estimates, fiscal years 
1992-1993. Nuclear Regulatory Commission, Washington, DC 
(USA). Feb 1991. 181p. Sponsored by Nuclear Regulatory Com- 
mission. Source: OSTI;NTIS;GPO. 

The NRC's FY 1992 budget request is $512,500,000. This re- 
quest is based on continued emphasis on safety first and foremost. 
The budget request provides for additional oversight for operating 
reactor and material licensee facilities to ensure their continued im- 
provement in safety performance and supports the conduct of a 
regulatory program responsive to the nation’s future energy needs 
and industry initiatives. A brief summary of the NRC principal pro- 
grams is provided in this document. 


10037 (NUREG/CR-2000) Licensee Event Report (LER) 
compilation for month of December 1990. Nuclear Regulatory 
Commission, Washington, DC (USA). Office for Analysis and Eval- 
uation of Operational Data; Oak Ridge National Lab., TN (USA). 
Jan 1991. 80p. Sponsored by Nuclear Regulatory Commission. 
DOE Contract AC05-840R21400. (ORNL/NSIC—200-Vol.9-No.12). 
Source: OSTI;NTIS;INIS;GPO. 

This monthly report contains Licensee Event Report (LER) oper- 
ational information that was processed into the LER data file of the 
Nuclear Safety Information Center (NSIC) during the one month 
period identified on the cover of the document. The LERs, from 
which this information is derived, are submitted to the Nuclear 
Regulatory Commission (NRC) by nuclear power plant licensees in 
accordance with federal regulations. Procedures for LER reporting 
in revisions to those events occurring prior to 1984 are described 
in NRC Regulatory Guide 1.16 and NUREG-0161, Instructions for 
Preparation of Data Entry Sheets for Licensee Event Reports. For 
those events occurring on and after January 1, 1984, LERs are be- 
ing submitted in accordance with the revised rule contained in Title 
10 Part 50.73 of the Code of Federal Regulations (10 CFR 50.73 — 
Licensee Event Report System) which was published in the Fed- 
eral Register (Vol. 48, No. 144) on July 26, 1983. NUREG-1022, 
Licensee Event Report System — Description of Systems and 
Guidelines for Reporting, provides supporting guidance and infor- 
mation on the revised LER rule. 
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10038 (INIS-BR-2389) Brazilian nuclear programme. Alves, 
R.N. Comissao Nacional de Energia Nuclear (CNEN), Rio de 
Janeiro, RJ (Brazil). 1987 45p. (in Portuguese). Order Number 
DE91622880. Source: OSTI; NTIS (US Sales Only); INIS. 

A retrospective review of the Brazilian Nuclear Programme is 
done. The autonomous nuclear programme is described. (author). 


10039 (INIS-mf-12773) Nuclear power and the nuclear fuel 
cycle: Status Report 1990. Scurr, |.F.; Silver, J.M. (eds.). Aus- 
tralian Nuclear Science and Technology Organisation, Lucas 
Heights: (Australia). [1990] 28p. Order Number DE91619459. 
Source: OSTI;NTIS (US Sales Only);INIS. 
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Australian Nuclear Science and Technology Organization main- 
tains an ongoing assessment of the world’s nuclear technology 
developments, as a core activity of its Strategic Plan. This publica- 
tion reviews the current status of the nuclear power and the 
nuclear fuel cycle in Australia and around the world. Main issues 
discussed include: performances and economics of various types 
of nuclear reactors, uranium resources and requirements, fuel fab- 
rication and technology, radioactive waste management. A brief 
account of the large international effort to demonstrate the feasibil- 
ity of fusion power is also given. 11 tabs., ills. 


10040 (INIS-mf-12780, pp. 74-82) Power situation in the 
ECE region. Jahodar, V. (Ceskoslovenska Akademie Ved, Prague 
(Czechoslovakia). Ustav Obecne Energetiky). Skoda, Plzen 
(Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti. Jun 1989. 274p. (In Czech). (CONF-8906314—: Semi- 
nar on the results of R and D of nuclear power plants with 
WWER-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

Factors that over the past 20 years brought about changes in the 
dynamics of the fuel and power demand in industrial countries are 
analyzed. These changes mirror long-term trends of restructuraliza- 
tion of economics of these countries. The overall energy situation 
is described based on statistical data of the UNO Economic Com- 
mission for Europe as of 1987. Attention is also paid to the 
ecological aspects of the development of the power industry ‘and to 
the economic impacts of ecological requirements. (Z.M.). 8 refs. 


10041 (INIS-mf—12780, pp. 95-102) Factors limiting the de- 
velopment of nuclear power. Komarek, A. (Skoda, Plzen 
(Czechoslovakia)). Skoda, Plzen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 274p. 
(In Czech). (CONF-8906314—: Seminar on the results of R and D 
of nuclear power plants with WWER-1000 type light-water reactors, 
Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D 
of nuclear power plants with WWER-1000 type light-water reactors. 
Part 1. Order Number DE91621502. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The main factors are discussed affecting the inclusion of nuclear 
power in meeting the fuel and power demands of the world. The 
time factor makes itself mainly felt in that the development and in- 
dustrial applications of high order innovations take place only very 
slowly in power generation. Two groups of problems are decisive 
for the influence of the fuel factor, viz., what the actual reserves 
are of fissile materials available at reasonable prices for thermal 
converters, and what the development stage is of fast breeders 
and thermonuclear breeders. The economic factor is associated 
with the actual economic problem of nuclear power which is the 
price of the production of neutron excess. Neutron excess that 
could be used in breeding new, easily fissionable materials is also 
the key to fissile material reserves. The specific ecological prob- 
lems of nuclear power concern nuclear safety. Increasing the 
safety of the individual nuclear power units should reduce the prob- 
ability of large accidents by one order in the first quarter of the 
next century and by one more order towards the half of the next 
century. (Z.M.). 7 figs., 2 refs. 


10042 (INIS-mf—12780, pp. 160-166) International compari- 
son of nuclear power plant construction economics. Majer, P. 
et al. (Ceske Vysoke Uceni Technicke, Prague (Czechoslovakia). 
Fakulta Elektrotechnicka). Skoda, Plzen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 274p. 
(In Czech). (CONF-8906314—: Seminar on the results of R and D 
of nuclear power plants with WWER-1000 type light-water reactors, 
Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D 
of nuclear power plants with WWER-1000 type light-water reactors. 
Part 1. Order Number DE91621502. Source: OSTI;NTIS (US 
Sales Only);INIS. 

A method is proposed for comparison of nuclear power plant 
construction costs in different countries. It works with costs in fi- 
nancial terms, and for this purpose addresses the problem of 
comparability of costs expressed in non-convertible currencies. A 
detailed description is given of a mathematical model which can be 
used to compare the actual capital costs of a power plant under 





study with the corrected costs of a reference nuclear power pliant. 
The method was applied to the comparison of the Temelin nuclear 
power plant in Czechoslovakia with the hypothetical Middletown 
nuclear power plant (USA). It follows from the calculations that if 
the rate of exchange of 12 CSK per USD is adopted, the capital 
costs of a unit of the Temelin plant are about 50 % higher; for 
rates of exchange of 8 and 15 CSK per USD the capital cost ex- 
cess is 120 and 20 %, respectively. (Z.M.). 


10043 (INIS-mf-12780, pp. 260-265) Nuclear power plants 
In the Czechoslovak centralized heat supply system. Viach, 
J. (Vyzkumny Ustav Palivoenergetickeho Komplexu, Prague 
(Czechoslovakia)). Skoda, Plzen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 274p. 
(In Czech). (CONF-8906314—: Seminar on the results of R and D 
of nuclear power plants with WWER-1000 type light-water reactors, 
Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D 
of nuclear power plants with WWER-1000 type light-water reactors. 
Part 1. Order Number DE91621502. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The role of nuclear power plants in the heat supply system in 
Czechoslovakia is discussed. Centralized heat supply can be ac- 
complished by combining nuclear sources with other sources, which 
can be renewable, secondary, or - to an extent - fossil sources. 
This approach is also acceptable from the ecological point of view. 
It is feasible that by 2030, about 45% of the whole Czechoslovak 
population may live in regions with predominantly centralized heat 
supply, and this fraction may increase substantially beyond 2030. 
The installed capacity of nuclear power plants in 2030 can be more 
than 29 GW and the theoretically attainable maximum thermal 
power, more than 26 GW. Thus, by that time nuclear sources can 
satisfy about 50% of the country’s heat consumption. (Z.M.). 


10044 (NIIAR-29-760) On-line shedule planning for routine 
and preventive maintenance of equipment. Goncharova, A.G.; 
Lychagin, V.N.; Khramova, G.O. Nauchno-lssledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR). 1988. 12p. (in Rus- 
sian). Order Number DE91621701. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The designed schedule for routine and prenventive maintenance 
of mechanical, energy and technology equipment is analysed. Re- 
quirements to the information base providing the realization of a 
set of problems on equipment maintenance planning taking into ac- 
count their perspective development are determined. 4 refs.; 2 figs. 


10045 (PS--70) Energy scenarios tor Switzerland and 
emission control, estimated with a normative model. Kypreos, 
S. (Paul Scherrer Inst. (PSI), Villigen (Switzerland)). Paul Scherrer 
Inst. (PSI), Villigen (Switzerland). Jun 1990. 103p. Order Number 
DE91622883. Source: OSTI; NTIS (US Sales Only); INIS. 

The reported work presents results of the IEA-ETSAP project (In- 
ternational Energy Agency - Energy Technology Systems Analysis 
Project) concerning the interrelations among energy use, emissions 
to the atmosphere and the cost of emission control. The energy 
simulation model SMEDE, which has been developed at PSI and 
applies the engineering simulation (bottom up) approach, and the 
IEA optimization model MARKAL (MARKet ALlocation) have been 
used to analyse the energy demand and supply system of Switzer- 
land. The purpose of this analysis is to identify technical options 
and their cost for reducing the energy dependent atmospheric 
emissions in Switzerland to the levels of the ‘clean air concept’. 
The study addresses also the question of the feasibility and the 
economic implications of reducing the CO2 emissions to the levels 
recommended by the Toronto conference. The implications of a 
stringent ‘clean air concept’ and these of the Toronto recommenda- 
tions have been analysed under different nuclear supply options i.e. 
an unconstrained nuclear supply case (reference), a nuclear status- 
quo (moratorium) and under the conditions of a nuclear phase-out 
programme by the year 2025. The main conclusions of this analy- 
sis indicate that the emissions of sulfur dioxide and nitrogen oxide 
could be reduced back to the levels of 1950 respectively 1960, by 
the introduction of emission control technologies which go above 
the present performance limits defined by the ‘clean air ordinance’ 
(LRV). A probable time horizon to satisfy the NO, constraints is the 
year 2000 and not 1995. Organizational measures necessary to 
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improve the air quality in cities are complementary to the measures 
proposed in this analysis. (author) figs., tabs., 18 refs. 
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10046 (CNIC—00312, pp. 78-82) Multigroup cross-section 
generations and benchmark testing for fast reactor calcula- 
tions. Liu Guisheng (Chinese Nuclear Data Center, Beijing, BJ 
(China)). China Nuclear Information Centre, Beijing, BJ (China); 
Chinese Nuclear Data Center, Beijing, BJ (China). May 1989. 
(CNDC—0002.). In Communication of nuclear data ress: No.1 
(1989). 85p. Order Number DE91618227. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. C CODES/fast reactors; F CODES/bench-scale ex- 
periments; A CODES; BENCHMARKS; GROUP CONSTANTS; 
MULTIGROUP THEORY; ZERO POWER REACTORS 


10047 (CONF-910414—3) A stochastic performance model 
for the neutron diffusion nodal method. on a multiuser paraliel 
supercomputer. Kirk, B.L.; Azmy, Y.Y. Oak Ridge National Lab., 
TN (USA). [1990]. 9p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-840R21400. From International topical meet- 
ing on advances in mathematics, computations and reactor 
physics; Pittsburgh, PA (USA); 28 Apr - 2 may 1991. Order Num- 
ber DE90017015. Source: OSTI;NTIS; GPO Dep. 

In this paper, we discuss the performance of the neutron diffu- 
sion nodal method on a Cray Y-MP/8128 in a multiprocessing and 
multiuser mode. This computer has 8 processors with 128 million 
words of shared memory and a 6.0 nanosecond clock. Because of 
the speed and memory capabilities of the Cray Y-MP, the problem 
size (mesh size) of the test problem presented here is much larger 
(finer mesh) than those previously studied. Indeed, meshes as fine 
as the ones presented in this work are not unusual in practical re- 
actor physics calculations. Our main concern here is construct a 
model for the CPU time in time-sharing mode required for solving a 
given problem. Performance models are useful tools in the plan- 
ning and allocation of computational resources that is necessary in 
conducting large scale calculations. 


10048 (CONF-910414-9) Stochastic processes in nuclear 
reactors under tric excitation. Difilippo, F.C.; Macko, K. 
Oak Ridge National Lab., TN (USA). [1991]. 8p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From International topical meeting on advances in mathematics, 
computations and reactor physics; Pittsburgh, PA (USA); 28 Apr - 
2 may 1991. Order Number DE91007265. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The statistical properties of a neutron field subject to parametric 

excitations are analyzed. The goal is to determine under what con- 
ditions noise techniques, developed for steady state systems, can 
be applied to measure properties of systems that are changing in 
time. 
10049 (CONF-910414-24) A comparison between the finite 
difference and nodal integral methods for the neutron diffu- 
sion equation. Azmy, Y.Y. Oak Ridge National Lab., TN (USA). 
[1991]. 15p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC05-840R21400. From International topical meeting on 
advances in mathematics, computations and reactor physics; Pitts- 
burgh, PA (USA); 28 Apr - 2 may 1991. Order Number 
DE91008370. Source: OSTI;NTIS;INIS; GPO Dep. 

The lowest order Nodal Integral Method (NIM) which belongs to 
a large class of nodal methods, the Lawrence-Dorning class, is 
written in a five-point, weighted-difference form and contrasted 
against the edge-centered Finite Difference Method (FDM). The fi- 
nal equations for the two methods exhibit three differences: the 
NIM employs almost three times as many discrete-variables (which 
are node- and surface-averaged values of the flux) as the FDM; 
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the spatial weights in the NIM include hyperbolic functions opposed 
to the algebraic weights in the FDM; the NIM explicitly imposes 
continuity of the net current across cell edges. A homogeneous 
model problem is devised to enable an analytical study of the nu- 
merical solutions accuracy. The analysis shows that on a given 
mesh the FDM calculated fundamental mode eigenvalue is more 
accurate than that calculated by the NIM. However, the NIM calcu- 
lated flux distribution is more accurate, especially when the 
problem size is several times as thick as the diffusion length. Nu- 
merical results for a nonhomogeneous test problem indicate the 
very high accuracy of the NIM for fixed source problems in such 
cases. 18 refs., 1 fig., 1 tab. 


10050 (CONF-9104166—1) An innovative method for solv- 
ing general geometry transport problems on a multiprocessor 
IBM 3090. Vujic, J.L. Argonne National Lab., IL (USA). [1991]. 40p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract W-31109- 
ENG-38. From IBM large scale analysis and modeling conference; 
Park City, UT (USA); 24-26 Apr 1991. Order Number DE91007329. 
Source: OSTI;NTIS; GPO Dep. 

Advanced designs of modern nuclear reactors require an accu- 
rate analysis of the neutron transport, i.e. an accurate solution of 
the Boltzmann transport equation. Most deterministic codes (dis- 
crete ordinates-S,, interface-current, and collision probability) are 
tailored to the particular problem of interest and are not suited or 
cannot analyze more general reactor geometries. So far, the only 
way to analyze complex geometries was to use Monte Carlo (MC) 
codes, which are known to be extremely time-consuming and ex- 
pensive for most practical applications. In this paper a new 
transport method will be presented, which combines the geometric 
flexibility of MC codes with the computational efficiency of the 
deterministic codes. The new method is based on the modified col- 
lision probability (CP) formalism. The originality of our approach 
consists in replacing the geometry dependent ray tracing (the most 
serious limitation of the CP method) by the ray tracing based on 
the combinatorial geometry, which permits an exact description of 
complicated and irregular assemblies in one, two and three dimen- 
sions. The advantage over the MC ray tracing is that the geometric 
part is‘decoupled from the rest of the calculations, i.e. the geomet- 
rical pre-processing is done only once, and the calculated data are 
repeatedly used for all energies and all time steps. The CP method 
is based on the global neutron balance in a given direction with 
strong coupling of all regions, and produces large and dense CP 
matrices. Because of large memory and CPU time requirements, 
this method was rarely used since the time it was developed more 
than 30 years ago. Its real comback was enabled with the develop- 
ment of advanced supercomputers such as the IBM 3090 with large 
virtual memory, and vector and parallel processing capabilities. 


10051 (DPST-—74-238) Improved resonance reaction rate 
calculation for lattice physics subsystem. Finch, D.R. Savannah 
River Lab., Aiken, SC (USA). 8 Feb 1974. 79p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract ACO9-76SR00001 ;ACO9- 
89SR18035. Order Number DE91007249. Source: OSTI;NTIS; 
GPO Dep. 

The resonance capture calculations of the HAMMER System and 
HAMBUR System are derived from a consistent statement of the 
integral slowing down equation and definitions of the resonance in- 
tegral. The assumptions made in these treatments are explicitly 
stated, and and an attempt is made to estimate the possible error 
in the resonance integral arising from these assumptions. This 
analysis is made to pin-point those parts of the calculation that can 
be improved and updated. Based on the analysis of existing calcu- 
lations a method of calculation is derived which avoids most of the 
problems encountered in HAMMER and HAMBUR. The chief im- 
provements that result are as follows: Careful attention is paid to 
calculation of the resonance flux as most errors in existing calcula- 
tions result from consistently overpredicting fluxes in all regions of 
a lattice cell. The calculation can be modified to produce as crude 
or detailed a resonance calculation, at the expense of computer 
time, as required by the user. Resonances that overlap group 
boundaries contribute the correct contribution to each group's reac- 
tion rates. Overlap between resonances of different isotopes is 
correctly accounted for. Up-to-date resonance formalisms are used 
including the Adler-Adier multi-level formulations. Provision is made 
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to easily add new formalisms when required. Streaming effects 
from neutron leaking into a cell may optionally be included in the 
calculation of resonance reaction rates. A complete description of 
the physics contained in this new computational module is provided 
along with additional information on the numerical techniques em- 
ployed in the module. 


10052 (IAEA-TECDOC-567, pp. 182-184) IAENODE, a multi- 
dimensional nodal code. Ruan Kegiang (Academia Sinica, 
Beijing, BU (China). Inst. of Atomic Energy); Xue Changmin. Inter- 
national Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8912138-: Technical committee meeting and workshop on 
in-core fuel management, Vienna (Austria), 4-7 Dec 1989). In In- 
core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

IAENODE is a modified two group three-dimensional diffusion 
nodal code, using Green's function method of solution. A series of 
comparison was made between IAENODE and other well-known 
nodal codes in terms of computing speed and accuracy. The re- 
sults of comparison are reported in this paper. (author). 1 ref., 2 
figs, 2 tabs. 


10053 (IAEA-TECDOC-567, pp. 313-315) The multigroup 
microscopic libraries creation by RSYST modular system. 
Szezesna, B. (Institute of Atomic Energy, Otwock-Swierk (Poland)). 
International Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8912138—-: Technical committee meeting and workshop on 
in-core fuel management, Vienna (Austria), 4-7 Dec 1989). In In- 
core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

By RSYST modular system the problem dependent microscopic 
library can be generated. For each case a new multigroup micro- 
scopic cross section library for all type of fuel can be created. The 
real fuel composition and geometry as well as overlapping of reso- 
nances and heterogeneous structure of the pin-cell is taken into 
account. Coupling of the fast and epithermal cross-sections with 
the thermal one can be made for the arbitrary E,.;. (author). 5 refs, 
2 figs. 


10054 (IAEA-TECDOC-567, pp. 315-318) Completing the 
multigroup library used in CRIP with Gadolinium data. Keresz- 
turi, A. (Hungarian Academy of Sciences, Budapest (Hungary). 
Central Research Inst. for Physics). International Atomic Energy 
Agency, Vienna (Austria). Nov 1990. (CONF-8912138—: Technical 
committee meeting and workshop on in-core fuel management, 
Vienna (Austria), 4-7 Dec 1989). In In-core fuel management prac- 
tices. Proceedings of two technical committee meetings and 
workshops held in Madrid, 12-15 July 1988, and Vienna, 4-7 De- 
cember 1989. 438p. Order Number DE91621461. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The multigroup libraries used by transport codes in CRIP 
(GRACE, THERMOS, MGCP ...) were completed with the data of 
the Gadolinium isotopes. In the 35 thermal and 35 epithermal 
groups the multigroup cross-sections and the scattering matrices of 
the isotopes Gd-154, Gd-155, Gd-156, Gd-157, Gd-158, Gd-160 
were calculated by the codes LINEAR, RECENT, SIGMA1, FED- 
GROUP, PEACO. The obtained multigroup constants were used in 
the code MGCP (Multigroup Collision Probability) for methodologi- 
cal investigations. On the one hand these methodological 
investigations were carried out in connection with the resonance 
self-shielding of the isotopes Gd-155 and Gd-157 at different tem- 
peratures. On the other hand, the influence of the other less 
important Gadolinium isotopes was investigated. Regarding only 
the multigroup cross-sections the resonance self-shielding cannot 
be neglected, but the temperature dependence is negligible. How- 
ever, the results obtained from multigroup calculations by the code 
MGCP show that the global parameters of a supercell containing 
Gadolinium (for example infinite multiplication factor) depend only 
to a very small extent on resonance self-shielding. (author). 8 refs. 


10055 (IGC—106) Activity report of Reactor Physics Divi- 
sion - 1988. Keshavamurthy, R.S. (ed.) (Indira Gandhi Centre for 





Atomic Research, Kalpakkam (india)). Indira Gandhi Centre for 
Atomic Research, Kalpakkam (India). 1989. 99p. Order Number 
DE91619243. Source: OSTI;NTIS (US Sales Only);INIS. 

This report highlights the progress of activities carried out during 
the year 1988 in Reactor Physics Division in the form of brief sum- 
maries. The topics are organised under the following subject 
categories:(1) nuclear data evaluation , processing and validation, 
(2) core physics and analysis, (3) reactor kinetics and safety analy- 
sis, (4) noise analysis and (5) radiation transport and shielding. List 
of publications by the members of the Division and the Reactor 
Physics Seminars held during the year 1988, is included at the end 
of report. (author). refs., figs., tabs. 


10056 (IGC—112) Activity report of Reactor Physics Divi- 
sion - 1989. Indira Gandhi Centre for Atomic Research, 
Kalpakkam (india). 1990. 115p. Order Number DE91619244. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The highlights of the various studies carried out during the year 
1989 in Reactor Physics Division are presented in this report in the 
form of summaries. The topics are organised under the following 
subjects: (1) nuclear data evaluation, processing and validation, (2) 
core physics and analysis, (3) reactor kinetics and safety analysis, 
(4) noise analysis, and radiation transport and shielding. It is ob- 
served that with the restart and operation of FBTR at low power for 
some time, some of the low power physics experiments were 
completed and plans and procedures for the remaining physics ex- 
periments at intermediate and high power (upto 10 MWt) have 
been prepared. The lists of publications by the members of Divi- 
sion and the Reactor Physics Seminars held during the year 19 89, 
are included at the end of the report. (author). refs., figs., tabs. 


10057 (PS-76) Pinwise LWR power distribution derived 
from nodal diffusion calculations. Part 1: Final report, part |: 
method development and mathematical modelling. Galperin, A. 
(Paul Scherrer Inst. (PSI), Villigen (Switzerland)); Segev, M.; 
Knoglinger, E. Paul Scherrer Inst. (PSI), Villigen (Switzerland). Aug 
1990. 58p. (STARS-3.). Order Number DE91622739. Source: 
OSTI;NTIS (US Sales Only);INIS. 

This first progress report on the pin power reconstruction con- 
tains results on modelling of the core, mathematical developments, 
initial implementation of the theory, validation of the proposed 
methods. Cycle 16 of BKK core was chosen as a reference for the 
validation effort. The reference fluxes were generated with the 
DOT4.2 code, calculating a full core with homogenized cross- 
sections for the assemblies. Fluxes on a 14x14 grid for each 
assembly were retrieved from the DOT calculations to form the ref- 
erence intranodal flux. The very DOT calculations served also for 
generating the representative nodal values. A number of methods 
for corner point interpolation were developed and tested. Estab- 
lished was the fact that results are very sensitive to a proper 
corner point interpolation. At this stage corner point interpolation by 
flux separability seems to generate the best results, and work on 
corner interpolation by Koebke’s 32 coefficients method is in a test- 
ing process. Reconstruction of intranodal fluxes by a 13-term 
expansion of the flux seems to be unsatisfactory. Flux reconstruc- 
tion with 21-term expansions seems to generate adequate results. 
The summary of the results are shown for this reconstruction 
method. A special analysis tool for development purposes was pro- 
grammed enabling the following capacities: extraction of the nodal 
averages from the DOT output file, reconstruction of the intranodal 
fluxes in group 1 and group 2, reconstruction of the pin power val- 
ues, retrieval of group 1 and group 2 fluxes from the DOT output 
file, evaluation of the flux and power relative errors for comparison 
and evaluation. (author) tabs., 10 figs. 


10058 (PSI-77) Pinwise LWR power distribution derived 
from nodal diffusion calculations. Part 2: Final report, part Il: 
software development and validation. Galperin, A. (Paul Scher- 
rer Inst. (PSI), Villigen (Switzerland)); Segev, M.; Knoglinger, E. 
Paul Scherrer Inst. (PSI), Villigen (Switzerland). Aug 1990. 70p. 
(STARS-3.). Order Number DE91622740. Source: OSTI;NTIS (US 
Sales Only);INIS. 

This 2nd report on pin power reconstruction summarizes the re- 
search and development up to July 1990. The basic approach and 
the mathematical development are summarized. The theoretical 
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development is incorporated into a computer code PINPOW, pro- 
viding for a complete pin power reconstruction and pin burnup 
accumulation. The difference between the approach of power fac- 
torization into a global shape and a local form, and the approach of 
flux factorization into global and local forms were studied. The dif- 
ference found does not compromise the validity of the present 
results, but justifies a further investigation. Two typical reactor 
cores were benchmarked against detailed calculations, a PWR 
case and a BWR case. This benchmarking validates the basic ap- 
proach and the developed software. The overall performance of 
the INPOW program assures that the relative error in the predicted 
pinpower is well below 10%, such cases occuring infrequently and 
typically in peripheral pin positions by the reflector, where absolute 
power is low anyway. The average error for an assembly, depend- 
ing on location within the core, is in the range of 1% to 3%. The 
still somewhat high errors in peripheral pin locations are attributed 
to theoretical shortcomings. A change of the basis of functions 
used for the group-2 flux expansion, relative to the functions usu- 
ally recommended, already yielded an improvement, and more 
changes of the same nature are judged of sufficient potential to 
lower the peripheral errors well below 5%. Attached with this report 
is the source of the PINPOW code, executable on CDC machines 
within the NOCVE system. The program is executed as a stand- 
alone module, SILOUT serving as an input file, and all other 
necessary data (BOXER and SILWER) simulated at this point. (au- 
thor) figs., tabs., 4 refs. 


10059 (SAND—91-0240C) An overview of American Nuclear 
Society Mathematics and Computation Division benchmark ac 
tivities. Badruzzaman, A. Sandia National Labs., Albuquerque, NM 
(USA). [1991]. 11p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00789. (CONF-910414—12: International 
topical meeting on advances in mathematics, computations and re- 
actor physics, Pittsburgh, PA (USA), 28 Apr - 2 may 1991). Order 
Number DE91007512. Source: OSTI;NTIS; GPO Dep. 

A review of the objectives and accomplishments of the Computa- 
tional Benchmark Problem Committee (CBPC) of the American 
Nuclear Society Mathematics and Computation Division is pre- 
sented. A list of the benchmark problems compiled by the CBPC 
and published by the Argonne Code Center is included, along with 
a list of the problems currently under review. A brief discussion of 
the challenge of benchmarking in the current environment of 
rapidly evolving computing technology is given. 20 refs., 3 tabs. 
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Refer also to citation(s) 10002, 10030, 10031, 10145, 10146, 
10148, 10151, 10372, 12256 


10060 (AEEW-M-2617) IDYNA: an interface between - 
DEAS and DYNA3D. Butler, N. AEA Thermal Reactor Services, 
Winfrith (UK). Mar 1990. 10p. Order Number DE91622741. Source: 
OSTI; NTIS (US Sales Only); INIS. 

DYNASD is a popular code used for the analysis of impact and 
blast loadings. For all but the simplest calculations, the input data 
for DYNA3D must be prepared with the aid of a finite element 
mesh generator such as I-DEAS. Both DYNA3D and I-DEAS are 
well established analysis tools used at Winfrith and, individually, 
have an international following in their respective fields of applica- 
tion. This memorandum describes an interface program IDYNA, 
which links together these two major software products. It supports 
solid, beam and shell elements, nodal constraints, sliding interfaces 
and pressure boundary conditions. IDYNA makes use of a number 
of conventions which the |-DEAS user will need to know when cre- 
ating the model. On running IDYNA, a DYNASD input data file is 
generated which requires the minimum of editing before it is ready 
for use. All this is fully documented, with example output, for refer- 
ence by both the novice and experienced user. Once learnt, the 
whole procedure from model creation to running the DYNA3D code 
will be streamlined, leading to quicker problem solutions. (author). 


10061 (AEEW-R-2580(pt.1)) Experimental studies of the 
gravitational agglomeration of aerosols. Pt. 1. Ball, M.H.E. (AEA 
Thermal Reactor Services, Winfrith (UK)); Mitchell, J.P.; Kissane, 
M.P. AEA Thermal Reactor Services, Winfrith (UK). Jun 1990. 52p. 
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Order Number DE91622742. Source: 
Only);INIS. 

Experiments have been performed to determine the extent of 
gravitational agglomeration between micron-sized airborne particles 
suspended initially as two discrete log-normal number-size distribu- 
tions. These aerosols were generated from commercially-available 
glass microspheres using a standard dry powder dispersing tech- 
nique. They were injected directly into a sedimentation vessel and 
their settling behaviour was studied using a TSI Aerodynamic Parti- 
cle Sizer (APS33B) to obtain particle number-size data, and a 
deposition sampler to obtain the corresponding mass-based data. 
Additionally, samples were collected on membrane filters to mea- 
sure total aerosol mass concentrations, and a Faraday-cup aerosol 
electrometer was used to determine the net average electrostatic 
charge of the particles. While mass-based techniques were not suf- 
ficiently sensitive to detect gravitational agglomeration, the process 
could be monitored with reasonable success by number-based 
methods. APS33B measurements were made in the presence and 
absence of larger particles. No significant increase in the rate of 
removal of the small particles was observed. These studies there- 
fore indicated that gravitational agglomeration is small or negligible 
under the specified test conditions. (author). 


OSTI;NTIS (US Sales 


10062 (CONF-900623—25) Effects of irradiation on crack- 
arrest toughness of two high-copper welds. Iskander, S.K.; 
Corwin, W.R.; Nanstad, R.K. Oak Ridge National Lab., TN (USA). 
[1990]. 44p. Sponsored by Nuclear Regulatory Commission. DOE 
Contract AC05-840R21400. From 15. international symposium on 
effects of radiation on materials; Nashville, TN (USA); 17-22 Jun 
1990. Order Number DE91007189. Source: OSTI;NTIS;INIS; GPO 
Dep. 

The objective of this study is to determine the effect of neutron 
irradiation on the shift and shape of the lower-bound curve to 
crack-arrest data. Two submerged-arc welds with copper contents 
of 0.23 and 0.31 wt % were commercially fabricated in 220-mm- 
thick plate. Crack-arrest specimens fabricated from these welds 
were irradiated at a nominal temperature of 288°C to an average 
fluence of 1.9 x 10'® neutrons/em? (>1 MeV). A preliminary evalu- 
ation of the results shows that the neutron-irradiation induced 
crack-arrest toughness temperature shift is about the same as the 
Charpy V-notch impact temperature shift at the 41-J energy level. 
The shape of the lower-bound curves, (for the range of test temper- 
atures covered), compared to those of the ASME Kj,-curve did not 
seem to have been altered by irradiation. 10 refs., 9 figs., 7 tabs. 


10063 (EUR-12758) Long-term performance of structures 
comprising nuclear power plants PART 1: Deterioration 
assessment of nuclear power station buildings PART 2: Long- 
term stability and the leak-tightness of reactor containments. 
Pocock, D.C. (Taylor Woodrow Construction Ltd, Southall, (UK)); 
Worthington, J.C.; Oberpichler, R.; Van Exel, H.; Beukelmann, D.; 
Huth, R.; Rose, B. Commission of the European Communities, 
Luxembourg (Luxembourg). 1990. 455p. contracts Fl1D-0030 and - 
0031. Source: OSTI;NTIS (US Sales Only). 

The objective of this research was to study the long-term perfor- 
mance of structures comprising nuclear power plants. The time 
period of interest for this study is 140 years (this figure is based on 
maximum periods of 40 years for operation and 100 years of stor- 
age). It was divided in two parts: - the first based on four UK 
nuclear power plants examine the principle deterioration mecha- 
nism of reinforced structure which is chloride ingress and 
carbonation penetration - the second based on 2 German nuclear 
power plants examine the long term behaviour of reinforced and 
prestressed concrete and also the corrosion of steel containments 
with particular reference on plastic seals and potential risk areas. 


10064 (INIS-mf-12765) Steam turbines of large output. Vol. 
1, 2, 3: IXth conference with international participation. 
Ceskoslovenska Vedeckotechnicka Spolecnost, Plzen (Czechoslo- 
vakia). Dum Techniky. 1989 376p. (in English, Russian). 
(CONF-8911270-—: 9. conference on steam turbines of large out- 
put, Karlovy Vary (Czechoslovakia), 28-30 Nov 1989). Order 
Number DE91621370. Source: OSTI;NTIS (US Sales Only);INIS. 
Published in 3 volumes with pages numbered throughout. 
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The proceedings contain 52 papers of which 14 have been 
inputted in INIS. They concern the development of high output tur- 
bines for power plants, the designing and testing of moisture 
separators, aerodynamics and vibrations of revolving parts of tur- 
bines, turbines suitable for heat extraction, the calculations and 
testing of steam flow characteristics, the mathematical model of 
thermodynamic cycles in wet steam, reliability, corrosion, and the 
questions of economics. (M.D.). 


10065 (INIS-mf-12765, pp. 24-27) High-capacity Kharkov 
turbines for nuclear power plants. Kosyak, Yu.F.; Levchenko, 
E.V.; Kantemir, A.D.; Sukhinin, V.P. Ceskoslovenska Vedeckotech- 
nicka Spolecnost, Pizen (Czechoslovakia). Dum Techniky. 1989. 
376p. (In Russian). (CONF-8911270-: 9. conference on steam tur- 
bines of large output, Karlovy Vary (Czechoslovakia), 28-30 Nov 
1989). In Steam turbines of large output. Vol. 1, 2, 3: IXth confer- 
ence with international participation. Order Number DE91621370. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Published in 3 volumes with pages numbered throughout. 

In the Soviet Union, Turboatom is the main producer of turbines 
for nuclear power plants. In the 80’s, it started production of 810 
MW turbines and since then it has been involved in upgrading the 
product and increasing its capacity. A 1100 MW turbine has been 
developed featuring 1,450 mm long blades in the power stage. The 
blades are corrosion resistant and moisture separation characteris- 
tics are upgraded. With increasing capacity, increased costs are 
required for improving reliability. Currently, all Turboatom turbines 
are provided with an automatic control system that almost excludes 
an operator error. A package of measures aimed at increasing relia- 
bility allowed extending the life of the machines to 20-30 years and 
the time between overhauls to 5-7 years. The technical standard of 
the Soviet turbines is comparable to the world standard. (M.D.). 


10066 (INIS-mf—12765, pp. 45-51) Determination of aerody- 
namic and vibration characteristics of flow parts of high 
capacity steam turbines on large test stands. Marchenko, Yu.A.; 
Mandryka, Eh.S.; Sandovskij, V.B.; Simdyanov, E.V. Ceskosloven- 
ska Vedeckotechnicka Spolecnost, Plzen (Czechoslovakia). Dum 
Techniky. 1989. 376p. (in Russian). (CONF-8911270—: 9. confer- 
ence on steam turbines of large output, Karlovy Vary 
(Czechoslovakia), 28-30 Nov 1989). In Steam turbines of large out- 
put. Vol. 1, 2, 3: IXth conference with international participation. 
Order Number DES1621370. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Published in 3 volumes with pages numbered throughout. 

3 large testing facilities are currently in operation in the Soviet 
Union (in a scale of 1:3) for studying aerodynamic and vibration 
characteristics of low-pressure turbine stages. Tests were per- 
formed of a type of turbine under development, with 1,200 mm 
long blades of titanium alloy fitted to the power stage; of internal 
moisture separation from the turbine; of a turbine with steel, 1,450 
mm long blades; etc. The test stands were shown to be invaluable 
tools in testing the characteristics of rotor blades and in their opti- 
mization. (M.D.). 3 figs. 


10067 (INIS-mf-12765, pp. 59-64) Dynamic mathematical 
model of 1000 MW saturated steam turbine. Ubra, O.; Hejziar, 
P.; Zuna, Z. Ceskoslovenska Vedeckotechnicka Spolecnost, Pizen 
(Czechoslovakia). Dum Techniky. 1989. 376p. (in Russian). 
(CONF-8911270—: 9. conference on steam turbines of large out- 
put, Karlovy Vary (Czechoslovakia), 28-30 Nov 1989). In Steam 
turbines of large output. Vol. 1, 2, 3: IXth conference with interna- 
tional participation. Order Number DE91621370. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Published in 3 volumes with pages numbered throughout. 

The model is designed for transient process analysis in non- 
stationary operating modes and in accidents. It is based on a 
mathematical and physical description of non-stationary thermody- 
namic processes occurring in the condenser and the regenerator 
parts of a turbine. The model was used for a 220 MW turbine, was 
successfully tested in service in the Dukovany and the Bohunice 
nuclear power plants and is envisaged to be applied for a 1,000 
MW turbine. The basic variant is briefly described of the model of 
the turbine flow part as is the model used for speed change calcu- 
lations. (M.D.). 3 refs. 





10068 (INIS-mf—12765, pp. 65-70) Requirements for size of 
flow part of steam turbine for nuclear power plants featuring 
heat extraction and power storage. Kadrnozka, J. Ceskosloven- 
ska Vedeckotechnicka Spolecnost, Pizen (Czechoslovakia). Dum 
Techniky. 1989. 376p. (In Russian). (CONF-8911270-: 9. confer- 
ence on steam turbines of large output, Karlovy Vary 
(Czechoslovakia), 28-30 Nov 1989). In Steam turbines of large out- 
put. Vol. 1, 2, 3: IXth conference with international participation. 
Order Number DE91621370. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Published in 3 volumes with pages numbered throughout. 

Power maneuverability of a nuclear power pliant can considerably 
be increased by energy storage in hot feedwater in overflow stor- 
age reservoirs and in the heat extraction system. The analysis of 
operating modes shows among others: in the said processes, no 
more power transformation proceeds; in reservoir filling, the flow of 
steam for extraction increases while the flow through the turbine at 
low pressures decreases; changes in the mass flow through the 
turbine are not significant, considerable changes only take place in 
the power stage, especially at large output storage in the feedwa- 
ter. (M.D.). 1 fig., 3 tabs. 


10069 (INIS-mf-12765, pp. 9-16) Steam turbines in the 
nineties. Drahy, J. Ceskoslovenska Vedeckotechnicka Spolecnost, 
Pizen (Czechoslovakia). Dum Techniky. 1989. 376p. (CONF- 
8911270-: 9. conference on steam turbines of large output, 
Karlovy Vary (Czechoslovakia), 28-30 Nov 1989). In Steam 
turbines of large output. Vol. 1, 2, 3: IXth conference with interna- 
tional participation. Order Number DE91621370. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Published in 3 volumes with pages numbered throughout. 

The current situation is reviewed in the development and produc- 
tion of steam turbines for conventional and nuclear power plants. 
New concepts are outlined of condensing steam turbine designs as 
reported by world manufacturers. The corrosion problem is to be 
resolved by the application of more resistant chromium-nickel 
steels or of a titanium alloy of the Ti-6AI-4V type. Czechoslovakia 
will produce four-casing 1,000 MW saturated steam 3,000 rpm tur- 
bines. The low-pressure stage will be provided with a welded rotor; 
the length of the steel blade of the power stage will be 1,085 mm. 
The turbine is designed for 893 MJ/s heat extraction. The district 
heating water will be heated up in three steps to 60/150 degC. The 
first of such turbines will be installed in the Temelin nuclear power 
plant. (M.D.). 21 refs. 


10070 (INIS-mf-12765, pp. 154-162) Numerical methods to 
design the flow parts of steam turbines and their experimental 
testing. Valha, J. Ceskoslovenska Vedeckotechnicka Spolecnost, 
Pizen (Czechoslovakia). Dum Techniky. 1989. 376p. (CONF- 
8911270—: 9. conference on steam turbines of large output, 
Karlovy Vary (Czechoslovakia), 28-30 Nov 1989). In Steam 
turbines of large output. Vol. 1, 2, 3: IXth conference with interna- 
tional participation. Order Number DE91621370. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Published in 3 volumes with pages numbered throughout. 

In designing new turbines, a mathematical model has to be de- 
veloped of flow and of thermodynamic parameter behavior. The 
result is the velocity distribution in the blade channel of a variable 
thickness, defined by the spacing of the adjoining stream surfaces. 
Losses due to thermodynamic relaxation are caused by irreversible 
processes between the steam and the liquid phase. The calcula- 
tions were experimentally tested on a model of the 200 MW turbine 
in a scale of 1:5. For the power stage, the experimentally obtained 
distribution of static pressure on the foot and on the top blading di- 
ameter was compared with calculated values. The monochromatic 
light beam attenuation method was used in measuring the mean 
diameter of primary droplets at the outlet of the power stage. 
(M.D.). 4 figs., 1 tab., 16 refs. 


10071 (INIS-mf-12765, pp. 278-284) Reliability of Skoda 
steam turbines of a capacity of 100 MW and more in 
Czechoslovak power plants. Vickova, B. Ceskoslovenska 
Vedeckotechnicka Spolecnost, Pizen (Czechoslovakia). Dum Tech- 
niky. 1989. 376p. (In Russian). (CONF-8911270-: 9. conference 
on steam turbines of large output, Karlovy Vary (Czechoslovakia), 
28-30 Nov 1989). In Steam turbines of large output. Vol. 1, 2, 3: 
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IXth conference with international participation. Order Number 
DE91621370. Source: OSTI;NTIS (US Sales Only);INIS. 

Published in 3 volumes with pages numbered throughout. 

Operating reliability was studied of 220 MW steam turbines in 
nuclear power plants. The method is described of acquisition of 
data on the operation of power units, and of their processing. 
Regular analyses affect positively the operative determination of re- 
liability. The data can be used in designing new types of turbines 
and can be also used for determining the optimum mode of opera- 
tion and repairs. (M.D.). 5 refs. 


10072 (INIS-mf-12765, pp. 308-312) Model test results at 
erosion-corrosion in wet steam turbines. Soergel, G.; Goll, B. 
Ceskoslovenska Vedeckotechnicka Spolecnost, Pizen (Czechosio- 
vakia). Dum Techniky. 1989. 376p. (CONF-8911270-: 9. 
conference on steam turbines of large output, Karlovy Vary 
(Czechoslovakia), 28-30 Nov 1989). In Steam turbines of large out- 
put. Vol. 1, 2, 3: IXth conference with international participation. 
Order Number DE91621370. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Published in 3 volumes with pages numbered throughout. 

Heavy erosion-corrosion wear testing is described occurring in 
the temperature range of 130 to 190 degC. The test rig is de- 
scribed, used at Dresden University and put into operation in 1982. 
Steel samples were arranged in a wet steam jet and wear was 
measured by repeated weighing and/or by thin layer techniques. A 
mathematical model of erosion-corrosion wear rates of non-alloyed 
steel elements under wet steam load is shown in a figure. (M.D.). 6 
figs., 1 tab., 8 refs. 


10073 (INIS-mf-12780, pp. 8-14) Applying the results of 
R+D of automated welding and overlaying methods in the 
manufacture of the 1st set of WWER-1000 pressure vessel and 
reactor lid. Bartak, J. (Skoda, Plzen (Czechoslovakia). Zavod En- 
ergeticke Strojirenstvi). Skoda, Pizen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 274p. 
(in Czech). (CONF-8906314—: Seminar on the results of R and D 
of nuclear power plants with WWER-1000 type light-water reactors, 
Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D 
of nuclear power plants with WWER-1000 type light-water reactors. 
Part 1. Order Number DE91621502. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The principal R+D activities in the field of automated welding and 
overlaying methods for WWER-1000 pressure vessels are charac- 
terized. Attention is paid to obtaining defect-free welded joints, 
precise guiding of the welding tip and repair of defects emerging 
during the welding. The technology of welding into a narrow gap 
has been implemented. The conception has been worked out of 
manufacture by welding two sections only, with three welded joints 
obtained by a single heating and a single thermal welding. This so- 
lution brought about financial savings of 350 thousand 
Czechoslovak crowns and labor savings of 6000 hours per pres- 
sure vessel. Other economic effects also emerged from the novel 
technology and newly designed dedicated welding equipment. The 
filler material savings per pressure vessel amount to more than 
180 thousand Czechoslovak crowns and the salary savings, to 
about 200 thousand Czechoslovak crowns. (Z.M.). 3 figs., 5 refs. 


10074 (INIS-mf-12780, pp. 20-26) Current approach to an- 
nealing weld cracks and cracks under austenitic overlays in 
WWER re vessels. Becka, J. (Skoda, Pizen (Czechoslo- 
vakia). Zavod Energeticke Strojirenstvi); Kupka, |.; Koutsky, E.; 
Smaha, J. Skoda, Plzen (Czechoslovakia). Zavodni Pobocka 
Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 274p. (In Czech). 
(CONF-8906314—: Seminar on the results of R and D of nuclear 
power plants with WWER-1000 type light-water reactors, Karlovy 
Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D of nu- 
clear power plants with WWER-1000 type light-water reactors. Part 
1. Order Number DE91621502. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Experience gained and technological steps taken in the Skoda 
Works to prevent formation of annealing weld cracks and cracks 
beneath austenitic overlays of 15Kh2MFA, 18Kh2MFA and 
15Kh2NMFA steels used in the manufacture of WWER-440 and 
WWER-1000 pressure vessels are summarized. To prevent the 
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formation of annealing weld cracks, electrosiag welding was elimi- 
nated and replaced by automated submerged arc welding. 
Larger-size forgings were also used for preparing plates for the 
pressing of pressure vessel bottoms. To restrict substantially the 
appearance of annealing cracks beneath the overlays, the thermal 
power of building-up the first layer was minimized and the second- 
to-first layer input power ratio as well as the choice of the weld 
bead overlaying and the layer offset was optimized. A special tech- 
nology without heating and thermal workup to a 15 mm depth under 
the sharp boundary of the overlay was developed for removing iso- 
lated cracks beneath the overlays. (Z.M.). 9 figs., 1 tab., 8 refs. 


10075 (INIS-mf-12780, pp. 48-53) Basic mechanical and 
metallurgical characteristics of half-finished WWER-1000 pres- 
sure vessels as manufactured by SKODA Pizen. Cerny, V. 
(Skoda, Plzen (Czechoslovakia). Zavod Energeticke Strojirenstvi); 
Brynda, J.; Indra, J. Skoda, Plzen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 274p. 
(In Czech). (CONF-8906314—: Seminar on the results of R and D 
of nuclear power plants with WWER-1000 type light-water reactors, 
Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D 
of nuclear power plants with WWER-1000 type light-water reactors. 
Part 1. Order Number DE91621502. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Experience gained in Skoda Works with respect to the manufac- 
ture of half-finished products for the welded body and lid of a 
WWER-1000 pressure vessel is summarized. Steel for the pressure 
vessel, 15Kh2NMFA, is produced in three quality classes: the low- 
est for rings to be located off the reactor core region, higher for the 
vessel lid and bottom cap compacts, and the highest for three rings 
to be located within the reactor core region. The vessel is manu- 
factured from forged half-products. Experience shows that after the 
basic heat treatment, i.e. hardening and high-temperature drawing 
to 650 degC, and at a wall thickness not exceeding 330 mm, the 
15Kh2NMFA steel possesses the bainitic structure with no proeu- 
tectoid ferrite. The latter does not pose serious problems in the 
half-finished lid ring 680 mm thick either. The maximum admissible 
inclusion content, which is given by degree 3.5 for sulfides, oxides 
as well as silicates, can be obeyed. Plots are shown of the basic 
mechanical properties of the half-finished products during their heat 
treatment as a function of their thickness. (Z.M.). 4 figs., 4 refs. 


10076 = (INIS-mf—12780, pp. 54-58) Trends in upgrading 1000 
MW steam turbine. Drahy, J. (Skoda, Plzen (Czechoslovakia). Za- 
vod Energeticke Strojirenstvi). Skoda, Plzen (Czechoslovakia). 
Zavodni Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 
274p. (In Czech). (CONF-8906314—: Seminar on the results of R 
and D of nuclear power plants with WWER-1000 type light-water 
reactors, Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results 
of R+D of nuclear power plants with WWER-1000 type light-water 
reactors. Part 1. Order Number DE91621502. Source: OSTI;NTIS 
(US Sales Only);INIS. 

The full-speed 1000 MW steam turbine manufactured by Skoda 
Works is compared with turbines of this power range produced by 
foremost manufacturers over the world. The improvements include 
increased heat extraction owing to a novel design of the low- 
pressure part. Additional increase in the heat extraction can be 
achieved by using a “satellite” turbine. The problem of protection of 
the turbine against the corrosion-erosion effect of wet steam in the 
high-pressure section and the application of one-step or two-step 
steam reheating before the low-pressure section are discussed. 
Testing stands that are being built in relation to the 1000 MW tur- 
bine are also briefly mentioned. (author). 2 figs., 1 tab. 


10077 (INIS-mf-12780, pp. 69-73) Selected brittle fracture 
characteristics of WWER-1000 pressure vessel materials. Ho- 
racek, L. et al. (Skoda, Plzen (Czechoslovakia). Zavod Energeticke 
Strojirenstvi). Skoda, Plzen (Czechoslovakia). Zavodni Pobocka 
Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 274p. (In Czech). 
(CONF-8906314—: Seminar on the results of R and D of nuclear 
power plants with WWER-1000 type light-water reactors, Karlovy 
Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D of nu- 
clear power plants with WWER-1000 type light-water reactors. Part 
1. Order .Number DE91621502. Source: OSTI;NTIS (US Sales 
Only);INIS. 
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The results are summarized of evaluation of fracture toughness 
and crack growth rate testing by repeated stress at a constant am- 
plitude of loading of 15Kh2NMFA and 15Kh2NMFAA steels for 
WWER-1000 pressure vessels. The regression and lower envelope 
fracture toughness curves were also established for the 15Kh2MFA 
steel for WWER-440 pressure vessels, compared with the refer- 
ence curve according to the Interatomenergo standard, and 
analyzed with respect to the effect of the test body thickness. The 
growth curves in steady-state conditions were compared with pub- 
lished curves obtained by calculation. (author). 2 figs., 9 refs. 


10078 (INIS-mf-12780, pp. 117-121) Dynamic behavior of 
support cylinder of V-1000 type reactor operating with 2, 3 or 
4 circulation loops. Kuzelka, V. (Statni Vyzkumny Ustav pro 
Stavbu Stroju, Prague (Czechoslovakia)). Skoda, Plzen 
(Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti. Jun 1989. 274p. (In Czech). (CONF-8906314—: Semi- 
nar on the results of R and D of nuclear power plants with 
WWER-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

The results are described of model tests of the dynamic response 
of a support cylinder of V-1000 type reactor core, performed in a 
stream of the hydrodynamic circuit medium and imitating the oper- 
ation of two circulation loops in both the adjacent and opposite 
configurations, and with 3 or 4 circulation loops in operation. The 
dynamic stress and deflections were measured for the above 
operating states, processed stochastically and analyzed by the cor- 
relation technique. Phenomena observed in the spots of supporting 
the lower ena of the cylinder are also reported. (author). 8 figs. 


10079 —_ (INIS-mf-12780, pp. 122-126) Effect of feedwater dis- 
tribution on the level profile along the heat transfer tubes of 
the PGV 1000M steam generator. Lidicky, B. (Ceske Vysoke 
Uceni Technicke, Prague (Czechoslovakia). Fakulta Strojni). Skoda, 
Pizen (Czechoslovakia). Zavodni Pobocka Ceske Vedeckotech- 
nicke Spolecnosti. Jun 1989. 274p. (In Czech). (CONF-8906314—: 
Seminar on the results of R and D of nuclear power plants with 
WWER-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

The geometrical level height and the height of the steam cushion 
under the perforated sheet vary appreciably along the heat transfer 
tubes. Among factors affecting this is the feedwater distribution; 
this distribution along the heat transfer tube bundie was examined 
in the nominal state, and its properties are discussed. Based on 
the conclusions drawn, an alternative design of the feedwater dis- 
tribution system is suggested and compared with the existing 
system. (author). 2 tabs., 5 refs. 


10080 (INIS-mf-12780, pp. 189-193) R+D measurements of 
1000 MW turbine. Randa, M. (Skoda, Pizen (Czechoslovakia). Za- 
vod Energeticke Strojirenstvi). Skoda, Plzen (Czechoslovakia). 
Zavodni Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 
274p. (in Czech). (CONF-8906314—: Seminar on the results of R 
and D of nuclear power plants with WWER-1000 type light-water 
reactors, Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results 
of R+D of nuclear power plants with WWER-1000 type light-water 
reactors. Part 7. Order Number DE91621502. Source: OSTI;NTIS 
(US Sales Only);INIS. 

An overview of the arrangement of R+D measurements on a 
1000 MW steam turbine is given. The aim of the measurements is 
to disclose and eliminate developmental risks associated with high- 
power machines; the measurements include operational reliability 
testing of components such as the end-stage low-pressure blades, 
bearings, separator-reheater, condenser, etc., as well as assess- 
ment of the efficiency of the energy conversion from the 
low-pressure section to the condenser. The R+D measurements 
from all tests of the prototype equipment are the only ones to deal 
in a complex manner and on the 1:1 scale with the physical basis 
of phenomena occurring in the turbine. The R+D measurement set 
comprises 24 items. (Z.M.). 1 tab. 





10081 (INIS-mf—12780, pp. 216-221) Separator-reheater for 
1000 MW steam turbine. Stastny, M. (Skoda, Pizen (Czechosio- 
vakia). Zavod Energeticke Strojirenstvi); Suchy, V. Skoda, Pizen 
(Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti. Jun 1989. 274p. (in Czech). (CONF-8906314—: Semi- 
nar on the results of R and D of nuclear power plants with 
WWER-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

The proposed design of a horizontal separator-reheater for a 
1000 MW turbine is described. The main problem to be solved was 
prevention of the water film from being removed from the louvers. 
The louvers are bellows-type, arranged in the vertical position. In 
the reheater, the stability of the condensation process inside the 
long horizontal tubes of the bunch is the key problem. The steam 
reheater is a surface-type heat exchanger whose smooth heat 
transfer tubes are horizontal capillaries. The heated steam streams 
upwards around the outer tube surface in a direction perpendicular 
to the axes of the tubes. The heating medium is sharp admission 
steam, releasing part of its latent heat during condensation inside 
the tubes. The results of research work in this field are briefly sum- 
marized and problems remaining to be solved are outlined. (Z.M.). 
2 figs. 
10082 (NUREG/CP-0111, pp. 77-93) Diagnostics used on 
generation pumps. Guy, K.R. (Gibson Generating Station, 
Owensville, IN (USA)). Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Reactor Regulation; EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Oct 1990. (EGG-2609;CONF- 
890852—: ASME/NRC symposium on inservice testing of pumps 
and valves, Washington, DC (USA), 1-3 Aug 1989). In Proceedings 
of the symposium on inservice testing of pumps and valves. 469p. 
Source: OSTI;INIS. 

This paper describes the setting up of a periodic vibrational mon- 
itoring program by the use of electronic data loggers. Acquired 


data will be analyzed and evaluated to determine pump condition. 
Measuring frequency, reporting procedures and conditions of me- 
chanical components will be discussed in detail based on an actual 
case study. The goal of this program is to increase the unit avail- 
ability and reliability while lowering the maintenance costs. 


10083 (NUREG/CP-0111, pp. 95-101) Perspectives on 
pump testing and inspection requirements in nuclear plants. 
Page, J.D. (Nuclear Regulatory Commission, Washington, DC 
(USA)); Eng, P.L. Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation; EG and G Idaho, 
Inc., Idaho Falls, ID (USA). Oct 1990. (EGG-2609;CONF-890852-: 
ASME/NRC symposium on inservice testing of pumps and valves, 
Washington, DC (USA), 1-3 Aug 1989). In Proceedings of the sym- 
posium on inservice testing of pumps and valves. 469p. Source: 
OSTI;INIS. 

This paper describes some of NRC's past experiences related to 
pump testing in accordance with Subsection IWP of the ASME 
Code, Section XI. Also discussed are NRC's role in the develop- 
ment of pump testing standards, insights gained through NRC 
evaluations of [inservice testing] IST programs and a desirable di- 
rection for future pump testing. This paper was prepared by an 
employee of the United States Nuclear Regulatory Commission. It 
presents information that does not currently represent an agreed 
upon staff position. NRC has neither approved nor disapproved its 
technical content. 


10084 (NUREG/CP-0111, pp. 59-76) Introduction to ASME/ 
ANSI OMA-1988, Part 6 basis of the new vibration measure- 
ment criteria and requirements of Part 6. Sage, L. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation; EG and G Idaho, Inc., Idaho Falls, ID (USA). 
Oct 1990. (EGG-—2609;CONF-890852-: ASME/NRC symposium on 
inservice testing of pumps and valves, Washington, DC (USA), 1-3 
Aug 1989). In Proceedings of the symposium on inservice testing 
of pumps and valves. 469p. Source: OSTI;INIS. 

This paper describes the basis of the new vibration measure- 
ment criteria and requirements in Part 6, In-service Testing of 
Pumps in Light-Water Reactor Power Plants. The topics covered 


22 NUCLEAR REACTOR TECHNOLOGY 
2202 Components and Accessories 


are: the background of why this change was necessary, ciassifica- 
tion of pumps typically used in nuclear power plants, a survey of 
vibration criteria, and the rationale for the new vibration measure- 
ment criteria and requirements in Part 6. A list of references and a 
bibliography are also included. 


10085 (NUREG/CP-0111, pp. 127-136) Panel discussion: 
The purpose of pump [inservice testing] IST programs - avall- 
ability and reliability. Baer, R.; Zudans, J.;.Sage, L.; Guy, K.; 
Page, J.; Eng, P.; Demarco, J.; Cleveland, W. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation; EG and G Idaho, Inc., Idaho Falls, ID (USA). Oct 1990. 
(EGG-—2609;CONF-890852—: ASME/NRC symposium on inservice 
testing of pumps and valves, Washington, DC (USA), 1-3 Aug 
1989). In Proceedings of the symposium on inservice testing of 
pumps and valves. 469p. Source: OSTI;INIS. 

This is a record of a panel-attendee question and answer ses- 
sion discussing the intent of the pump IST (inservice testing) 
programs to increase availability and reliability. The topics covered 
are pump operability, deferred maintenance manhours, pump fail- 
ures due to vibration, reference points for vertical pumps, range on 
reference values, hydraulic performance of degraded pumps, fixed 
flow rate, ASME/ANSI Operation and Maintenance-1988 Part 6 
required action range, vibrational reference data, vertical pump hy- 
draulic parameters, ASME Section XI subsection IWP reference 
values, flow measurability of boric acid pumps, and effectiveness of 
pump IST program. 


10086 (NUREG/CP-0111, pp. 139-144) Enhance pump relia- 
bility through improved inservice testing. Healy, J.J. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation; EG and G Idaho, Inc., Idaho Falls, ID (USA). 
Oct 1990. (EGG—2609;CONF-890852—: ASME/NRC symposium on 
inservice testing of pumps and valves, Washington, DC (USA), 1-3 
Aug 1989). In Proceedings of the symposium on inservice testing 
of pumps and valves. 469p. Source: OSTI;INIS. 

EPRI has undertaken a study to assess the effectiveness of 
existing testing programs to accurately monitor and predict perfor- 
mance changes before either pump performance degrades or an 
actual failure occurs. Anticipated changes in inservice testing tech- 
niques are directed towards enhancing the validity of test data, 
ensuring its repeatability, and avoiding deterioration of the pump 
assembly. There is a new-found interest in test programs of all 
types that has occurred, in part, because of an increase in re- 
ported pump degradation and pump failure. Inservice testing of 
pumps, which has long been a basis for assuring operability, has 
apparently produced an opposite effect; namely, the appearance of 
a reduction in reliability. 


10087 (NUREG/CP-0111, pp. 145-152) Measurements of vi- 
brational parameters for pump testing. Maxwell, J.H. (Arizona 
Public Service (USA)). Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Reactor Regulation; EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Oct 1990. (EGG—2609;CONF- 
890852—: ASME/NRC symposium on inservice testing of pumps 
and valves, Washington, DC (USA), 1-3 Aug 1989). In Proceedings 
of the symposium on inservice testing of pumps and valves. 469p. 
Source: OSTI;INIS. 

Determining a pump’s condition by vibration measurement re- 
quires an understanding of the generated forces, the equations of 
motion of the machine’s structure, and the effect that instrumenta- 
tion has on the measurements. Unbalance, misalignment, bearing 
damage, off design operation (miniflow, cavitation), and other ma- 
chinery problems generate forces inside the machine which usually 
can be inferred by the motion of the outside of the machine. These 
forces are usually generated on the rotor and may cause damage 
to the rotor or bearings by wear, overload, or fatigue. These forces 
also cause motion of the structure of the machine which can be 
measured as displacement, velocity, or acceleration. Within certain 
limits, this vibration can be used in categorizing the severity of the 
machine’s condition. The measurement system including the trans- 
ducer, conditioning electronics, calculation choices, and 
measurement electronics will significantly affect the results. Trans- 
ducers, with some distortion, transform vibration into electronic 
signals. Various parameters may be calculated from the resulting 
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wave forms, including four different kinds of amplitude. The wave- 
form can be Fourier transformed, and the resultant spectra 
analyzed for amplitudes and frequencies. 


10088 (NUREG/CP-0111, pp. 153-163) Low-flow operation 
and testing of pumps in nuclear plants. Greenstreet, W.L. (Oak 
Ridge National Lab., TN (USA)). Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Reactor Regulation; EG 
and G Idaho, Inc., Idaho Falls, ID (USA). Oct 1990. DOE Contract 
AC05-840R21400. (EGG-2609;CONF-890852—: ASME/NRC sym- 
posium on inservice testing of pumps and valves, Washington, DC 
(USA), 1-3 Aug 1989). In Proceedings of the symposium on inser- 
vice testing of pumps and valves. 469p. Source: OSTI;INIS. 

Low-flow operation of centrifugal pumps introduces hydraulic 
instability and other factors that can cause damage to these ma- 
chines. The resulting degradation has been studied and recorded 
for pumps in electric power plants. The objectives of this paper are 
to (1) describe the damage-producing phenomena, including their 
sources and consequences; (2) relate these observations to expec- 
tations for damage caused by low flow operation of pumps in 
nuclear power plants; and (3) assess the utility of low-flow testing. 
Hydraulic behavior during low-flow operation is reviewed for a 
typical centrifugal pump stags, and the damage-producing mecha- 
nisms are described. Pump monitoring practices, in conjunction 
with pump performance characteristics, are considered; experience 
data are reviewed; and the effectiveness of low-flow surveillance 
monitoring is examined. Degradation caused by low-flow operation 
is shown to be an important factor, and low-flow surveillance test- 
ing is shown to be inadequate. 


10089 (NUREG/CP-0111, pp. 215-221) Introduction to 
[ASME/ANSI Operations and Maintenance] OMf[a]-[1988 Part]10, 
technical differences between [Boiler and Pressure Vessel 
Code, ASME Section XI subsection] IWV and OM-10. Hoyle, T.F. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation; EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Oct 1990. (EGG-2609;CONF-890852-: ASME/NRC sym- 
posium on inservice testing of pumps and valves, Washington, DC 
(USA), 1-3 Aug 1989). In Proceedings of the symposium on inser- 
vice testing of pumps and valves. 469p. Source: OSTI;INIS. 

ASME/ANSI OMa - 1988 Part 10, developed over the last ten 
years has recently been adopted by the Boiler and Pressure Ves- 
sel Code, Section XI. This new standard will provide new inservice 
testing requirements for valves and replaces IWV. The paper will 
highlight the significant changes to valve testing requirements, and 
provide the philosophy behind the new requirements. 


10090 (NUREG/CP-0111, pp. 223-232) Generic considera- 
tions for inservice testing of valves. Martel, R.E. Ill (New 
Hampshire Yankee, Seabrook Station (USA)). Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation; EG and G Idaho, Inc., Idaho Falls, ID (USA). Oct 1990. 
(EGG-—2609;CONF-890852-—: ASME/NRC symposium on inservice 
testing of pumps and valves, Washington, DC (USA), 1-3 Aug 
1989). In Proceedings of the symposium on inservice testing of 
pumps and valves. 469p. Source: OSTI;INIS. 

The issues dealing with valve reliability in the Nuclear Industry 
have increased substantially over the past few years. As a result, 
any papers, studies, and proposed industry changes have been 
published on this subject by Electric Power Research Institute 
(EPRI), Institute of Nuclear Power Operations (INPO), utilities and 
the Nuclear Regulatory Commission (NRC). While the cure to 
these problems are in the embryonic state, industry has made 
great strides in their commitment to maintenance, testing, and 
identifying the root cause of valve problems. This paper briefly 
describes where the industry is today and where we may go to- 
morrow. Generic considerations for Inservice Testing (IST) of 
valves will be addressed in accordance with recently approved 
[Safety Evaluation Reports] SERs, Industry problems, and regula- 
tory directions as follows: Full flow testing of check valves; Back 
flow testing of check valves; Containment isolation valves; Pres- 
sure isolation valves; Power operated relief valves; Stroke testing; 
Timing rapid-acting valves; and IST program scope. 


10091 (NUREG/CP-0111, pp. 233-242) NRC experience 
with pump and valve inservice testing programs. Ransom, 
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C.B.; Hartley, R.C.; Stockton, N.B.; Rockhold, H.C. Nuclear Regu- 
latory Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation; EG and G Idaho, Inc., Idaho Falls, ID (USA). 
Oct 1990. (EGG-2609;CONF-890852—: ASME/NRC symposium on 
inservice testing of pumps and valves, Washington, DC (USA), 1-3 
Aug 1989). In Proceedings of the symposium on inservice testing 
of pumps and valves. 469p. Source: OSTI;INIS. 

This paper presents a discussion of the experience of NRC and 
their contractors in reviewing pump and valve inservice testing 
(IST) programs. Topics that will be discussed include the overall 
purpose of an IST program to assure continued component oper- 
ability and to meet the NRC’s regulatory requirements, general 
information that should be addressed in the IST program, and the 
level of technical detail needed to meet the licensee's and NRC’s 
objectives. Other topics that will be addressed include the experi- 
ence with the diverse quality of IST programs, scope of past NRC 
program reviews, problem areas encountered, and a discussion of 
frequently omitted systems and components. 


10092 (NUREG/CP-0111, pp. 243-245) NRC perspective 
and experience on vaive testing. Eapen, P.K. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation; EG and G Idaho, Inc., Idaho Falls, ID (USA). Oct 1990. 
(EGG-2609;CONF-890852-: ASME/NRC symposium on inservice 
testing of pumps and valves, Washington, DC (USA), 1-3 Aug 
1989). In Proceedings of the symposium on inservice testing of 
pumps and valves. 469p. Source: OSTI;INIS. 

Testing of safety related valves is one of the major activities at 
commercial nuclear power plants. In addition to Technical Specifi- 
cation, valve testing is required in 10 CFR 50.55a and 10 CFR 50 
Appendix J. NRC inspectors (both resident and specialists) spend 
a considerable amount of time in following the valve test activities 
as part of their routine business. In the past, depending on a li- 
censee’s organizational structure, a valve could be tested more 
than three times to verify conformance with Technical Specifica- 
tions, 10 CFR 50.55a, and 10 CFR 50 Appendix J. The regulatory 
reviewers were isolated from each other. Licensee test personnel 
were also not communicating among themselves. As a result, NRC 
inspectors found that certain valves in the IST program were inad- 
equately tested. The typical licensee response was to say that this 
valve is exempted from testing under Appendix J. Others would 
say that the technical specification does not require fast closure of 
a valve in question. In addition to the above, the inspectors had to 
deal with exemption requests that were not dispositioned by the 
NRC. In the seventies there was a gentlemen's agreement to allow 
the licensee to do the testing in accordance with the exception, 
without waiting for the NRC approval. Needless to say when the 
new NRC inspection procedure was issued in March 1989 for im- 
plementation, the Regional inspectors had extremely difficult time 
to cope with the gray areas of valve testing. In August 1987, NRC 
Region | was reorganized and the special test program section 
was established to perform inspections in the IST area. This sec- 
tion was chartered to optimize resources and develop a meaningful 
inspection plan. The perspectives and insights used in the develop- 
ment of a detailed inspection plan is discussed below. 


10093 (NUREG/CP-0111, pp. 247-254) Panel discussion: 
The purpose of valve [in service testing] IST programs - avail- 
ability and reliability. Zudans, J.; Hoyle, T.; Martel, R.; Ransom, 
C.; Eapen, P. Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation; EG and G Idaho, 
Inc., Idaho Falls, ID (USA). Oct 1990. (EGG-2609;CONF-890852-: 
ASME/NRC symposium on inservice testing of pumps and valves, 
Washington, DC (USA), 1-3 Aug 1989). In Proceedings of the sym- 
posium on inservice testing of pumps and valves. 469p. Source: 
OSTI;INIS. 

This panel discussion addresses the purpose of the valve inser- 
vice testing(IST) programs which is to increase the availability and 
reliability of certain valves at nuclear power plants. The areas of 
discussion were documentation of deviations, definition of contin- 
ued testing, inclusion of relief valves in ASME/ANSI Operations 
and Maintenance -1988 part 10 (OM-10), full flow testing of check 
valves, parallel branch path full flow, disassembly in lieu of testing, 
relationship of inservice testing to inservice inspection, NRC and 





Licensee manpower resources, check valve and relief valve classi- 
fication, stroke testing multi-solenoid valves, NRC acceptance of 
ASME/ANSI Operations and Maintenance -1988 part 6 (OM- 
6)parameters, OM-10 SECTION 4.2.1.8 stroke time, quarterly 
stroke test, parallel path full flow testing, and functions for category 
AC valves. 


10094 (NUREG/CP-0111, pp. 257-262) In situ testing of 
motor-operated valves in nuclear power plants. Rothberg, O.O. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation; EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Oct 1990. (EGG-2609;CONF-890852-: ASME/NRC sym- 
posium on inservice testing of pumps and valves, Washington, DC 
(USA), 1-3 Aug 1989). In Proceedings of the symposium on inser- 
vice testing of pumps and valves. 469p. Source: OSTI;INIS. 

This paper presents a perspective of the status of in situ testing 
of motor operated valves in nuclear power plants. The objectives of 
in situ testing are discussed. A short history of in situ testing of 
motor-operated valves in nuclear plant applications is offered. Re- 
cent developments regarding in situ testing are discussed followed 
by a perspective on needed research and development. 


10095 (NUREG/CP-0111, pp. 263-271) Check valve designs 
and disassembly for the purpose of [inservice testing] IST. 
Higgins, J.F. (Impell Corp., Norcross, GA (USA)); McLean, S.M. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation; EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Oct 1990. (EGG-2609;CONF-890852-: ASME/NRC sym- 
posium on inservice testing of pumps and valves, Washington, DC 
(USA), 1-3 Aug 1989). In Proceedings of the symposium on inser- 
vice testing of pumps and valves. 469p. Source: OSTI;INIS. 

The objective of this paper is to discuss problems encountered 
by the Nuclear Utilities when faced with check valve disassembly. 
INPO Significant Operating Experience Report (SOER 86-3) was 
developed in response to the increased failure of check valves im- 
portant to plant operation. Most recently the NRC has issued 
Generic Letter 89-04, Guidance on Developing Acceptable Inser- 
vice Testing Programs. This generic letter re-emphasizes the 
importance of compliance with 10 CFR 50.55a(g) and highlights ar- 
eas of inadequacies in the current scope and methods of testing. 
The NRC in the text of this generic letter clearly establishes disas- 
sembly and inspection as a preferred alternative when full flow 
testing of check valves is not practical. Additional clarification is 
presented on the inspection criteria during disassembly and sam- 
pling techniques. With greater emphasis being placed on utilities to 
implement SOER 86-3 recommendations, Generic Letter 89-04 and 
ASME Boiler and Pressure Vessel (B&PV) Code Section XI IWV 
testing/inspection requirements, several areas of difficulty have 
been identified. To address these recommendations/requirements 
each utility is attempting to develop its own check valve program. 
This program approach identifies the necessity of verifying proper 
check valve application and establishing an adequate preventive 
maintenance program. An integral part of this program would in- 
clude check valve testing. One of the most common methods for 
testing check valve performance has been disassembly and 
inspection. This paper will outline the methods and problems asso- 
ciated with check valve disassembly and inspection. 


10096 (NUREG/CP-0111, pp. 289-307) How check valves 
fall. Ozol, J. (Commonwealth Edison, Chicago, IL (USA)). Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation; EG and G Idaho, Inc., Idaho Falls, ID (USA). 
Oct 1990. (EGG-2609;CONF-890852—: ASME/NRC symposium on 
inservice testing of pumps and valves, Washington, DC (USA), 1-3 
Aug 1989). In Proceedings of the symposium on inservice testing 
of pumps and valves. 469p. Source: OSTI;INIS. 

Because of the five check valve failures at San Onofre Unit 1 on 
November 21, 1985, the NRC issued NUREG- 1 190. This NUREG 
discussed the reasons for the failures of the five check valves and 
how the check valve failures induced water hammer to the feedwa- 
ter system. In parallel effort INPO issued Significant Operating 
Experience Report SOER 86-3 on October 15, 1986. This SOER 
discussed the San Onofre Unit 1 check valve failures as well as 
previously issued SER’s, IE Information Notices, SER’s and infor- 
mation on industry experience with check valves. As a result of the 
above effort, the Nuclear Industry Owner Group formed a task 
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force to address the issue of check valve failures, and deve 

and issued an Application Guidelines for check valves as EPRI 
NP-5479 Project. This publication provides guidelines for proper 
application and correct design of specific check valves. The pur- 
pose of this paper is to enhance the above information and explain 
many of the subtle and salient features of check valve failures and 
their effects on the piping systems. This paper will discuss and 
give examples of: (1) Check valve vibration modes; (2) Check 
valve failure modes; (3) Check valve effects on the piping system; 
and (4) Case histories to illustrate the problems. 


10097 (NUREG/CP-0111, pp. 201-211) Panel discussion: 
[inservice testing] IST of pumps; experience and lessons 
learned. Hoyle, T. Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation; EG and G Idaho, 
Inc., Idaho Falls, ID (USA). Oct 1990. (EGG-2609;CONF-890852-: 
ASME/NRC symposium on inservice testing of pumps and vaives, 
Washington, DC (USA), 1-3 Aug 1989). In Proceedings of the sym- 
posium on inservice testing of pumps and valves. 469p. Source: 
OSTI;INIS. 

This is a record of a panei-attendee question and answer ses- 
sion discussing the experience and lessons learned from the pump 
IST (inservice testing) programs. Areas of discussion were mini- 
flow on pumps, pump testing, design of mini-flow pumps, vibration 
data on vertical pumps, accelerometer versus velocity transducers, 
ASME/ANSI OMa-1988 Part 6 instrument calibration, instrument 
accuracy, instrumentation of low flow pumps, low energy pumps, 
full flow versus mini-flow testing, low flow testing, temperature 
affects on failures, instrumentation of mini-flow lines, consistent in- 
strumentation of pumps, identifying pump degradation, restrictions 
on running pumps in mini-flow, flow instability effects and replace- 
ment pump specifications. 


10098 (NUREG/CP-0111, pp. 329-333) The impact of ASME 
© & M standard on operating nuclear power plants. Rowley, 
C.W. Nuclear Regulatory Commission, Washington, DC (USA). Of- 
fice of Nuclear Reactor Regulation; EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Oct 1990. (EGG—2609;CONF-890852-: 
ASME/NRC symposium on inservice testing of pumps and valves, 
Washington, DC (USA), 1-3 Aug 1989). In Proceedings of the sym- 
posium on inservice testing of pumps and valves. 469p. Source: 
OSTI;INIS. 

This paper discusses the origin and mission of the O&M Com- 
mittee, the Parts of the OM Standard that it has issued to date, the 
Parts it plans to issue within the next few years, and die status of 
regulatory enforcement of its Parts. These Parts include pump and 
valve performance testing, as well as eighteen other topics. The 
Parts issued to date include the testing of pressure relief valves, 
inservice monitoring to detect significant loss of axial preload at the 
core barrel’s upper support flange in PWRs, the examination and 
testing of snubbers, degradation of the capability to transfer heat to 
a heat sink, assessment of piping system vibration, testing of 
pumps, assessment of thermal expansion response to Class 1, 2, 
3 piping systems, testing of valves required to perform a specific 
safety function, and testing and maintenance of diesel drives re- 
quired to perform a specific safety function. 


10099 (NUREG/CP-0111, pp. 389-397) Use of a valve oper- 
ation test and evaluation system to enhance valve reliability. 
Lowry, D.A. (Liberty Technology Center, Inc., Conshohocken, PA 
(USA)). Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation; EG and G Idaho, Inc., Idaho 
Falls, ID (USA). Oct 1990. (EGG-—2609;CONF-890852-: 
ASME/NRC symposium on inservice testing of pumps and valves, 
Washington, DC (USA), 1-3 Aug 1989). In Proceedings of the sym- 
posium on inservice testing of pumps and valves. 469p. Source: 
OSTI;INIS. 

Power plant owners have emphasized the need for assuring 
safe, reliable operation of valves. While most valves must simply 
open or close, the mechanisms involved can be quite complex. 
Motor operated valves (MOVs) must be properly adjusted to assure 
operability. Individual operator components determine the perfor- 
mance of the entire MOV. Failure in MOVs could cripple or shut 
down a unit. Thus, a complete valve program consisting of design 
reviews, operational testing, and preventive and predictive mainte- 
nance activities will enhance an owner's confidence level that his 
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valves win operate as expected. Liberty's Valve Operation Test and 
Evaluation System (VOTES) accurately measures stein thrust with- 
out intruding on valve operation. Since mounting a strain gage to a 
valve stem is a desirable but impractical way of obtaining precise 
stem thrust, Liberty developed a method to obtain identical data by 
placing a strain gage sensor on the valve yoke. VOTES provides 
information which effectively eliminates costly, unscheduled down- 
time. This paper presents the results of infield VOTES testing. The 
system's proven ability to identify and characterize actuator and 
valve performance is demonstrated. Specific topics of discussion 
include the ability of VOTES to ease a utility's IE Bulletin 8543 
concerns and conclusively diagnose MOV components. Data from 
static and differential pressure testing are presented. Technical, 
operational, and financial advantages resulting from VOTES tech- 
nology are explored in detail. 


10100 (NUREG/CP-0111, pp. 399-406) A computerized data 
base management program for inservice testing of pumps and 
valves. Coleman, S.J. (NDX Corp., Itasca, IL (USA)); Mazliaach, 
D. Nuclear Regulatory Commission, Washington, DC (USA). Office 
of Nuclear Reactor Regulation; EG and G Idaho, Inc., Idaho Falls, 
iD (USA). Oct 1990. (EGG-2609;CONF-890852-: ASME/NRC 
symposium on inservice testing of pumps and valves, Washington, 
DC (USA), 1-3 Aug 1989). In Proceedings of the symposium on in- 
service testing of pumps and valves. 469p. Source: OSTI;INIS. 

This paper presents a description of an ideal computerized data 
base management program designed to control multiple plant and 
unit Inservice Testing (IST) activities of ASME Section XI. The pro- 
gram is intended to relieve personnel of the necessity to manually 
maintain inservice testing data in support of technical requirements 
of Subsections IWP and IWV of the ASME Boiler and Pressure 
Vessel Code, Section XI, Rules for Inservice Testing of Nuclear 
Power Plant Components, Technical Specifications and other refer- 
ences. 


10101 (NUREG/CP-0111, pp. 407-419) Automated [inser- 
vice testing] IST program. Wright, W.M. Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Reactor 
Regulation; EG and G Idaho, Inc., Idaho Falls, ID (USA). Oct 1990. 
(EGG-2609;CONF-890852—: ASME/NRC symposium on inservice 
testing of pumps and valves, Washington, DC (USA), 1-3 Aug 
1989). In Proceedings of the symposium on inservice testing of 
pumps and valves. 469p. Source: OSTI;INIS. 

There are two methods used to manage a Section XI program: 
Manual and Automated. The manual method usually consists of 
hand written records of test results and scheduling requirements. 
This method while initially lower in cost, results in problems later 
on in the life of a plant as data continues to accumulate. Automa- 
tion allows instant access to forty years of test results. Due to the 
lower cost and higher performance of todays’ personal computers, 
an automated method via a computer program provides an 
excellent method for managing the vast amount of data that accu- 
mulates over the forty year life of a plant. Through the use of a 
computer, special functions involving this data are available, which 
through a manual method would not be practical. This paper will 
describe some of the advantages in using a computer program to 
manage the Section X! 1ST program. The ISTBASE consists of 
program code and numerous databases. The source code is writ- 
ten and complied in CLIPPER (tm) language. Graphing routines 
are performed by dGE (tm) graphics library. Graphs are displayed 
in EGA form. Since it was estimated that the total complied code, 
would exceed 640K of ram, overlays through the use of modular 
programming were used to facilitate the DOS restrictions of 640K 
ram. The use of overlays still require the user to gain access to 
ISTBASE through the PASSWORD module. The database files are 
designed to be compatible with dBASE Ill+ (tm) data structure. 
This allows transfer of data between ISTBASE and other database 
managers/applications. A math co-processor is utilized to speed up 
calculations on graphs and other mathematical calculations. Pro- 
gram code and data files require a hard disk drive with at least 28 
Meg capacity. While ISTBASE will execute on a 8088 based com- 
puter, an 80286 computer with a 12 MHz operating speed should 
be considered the minimum system configuration. 


10102 (NUREG/CP-0111, pp. 421-435) Full scale valve 
qualification and flow interruption testing provides insights on 
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industry motor operator sizing shortcomings and diagnostic 
testing limitations. Steele, R. Jr. (EG & G Idaho, Inc., Idaho Falls 
(USA)); Dewall, K.G.; Weidenhamer, G.H.; Woods, H.W. Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation; EG and G Idaho, Inc., Idaho Falls, ID (USA). 
Oct 1990. (EGG-2609;CONF-890852—: ASME/NRC symposium on 
inservice testing of pumps and valves, Washington, DC (USA), 1-3 
Aug 1989). In Proceedings of the symposium on inservice testing 
of pumps and valves. 469p. Source: OSTI;INIS. 

Valve test programs sponsored by the United States Nuclear 
Regulatory Commission (USNRC) and conducted by researchers 
from the Idaho National Engineering Laboratory (INEL) have 
yielded important insights concerning motor-operated valve opera- 
tor sizing and in situ testing. The most significant of these test 
programs was a full-scale, high-energy qualification and flow- 
interruption gate valve test program conducted in the spring of 
1988. For this program, we modified two representative 6-in, 900-lb 
valve assemblies to include a high-temperature load cell in each of 
the valve stems to directly measure stem thrust. Instrumentation in 
the flow loop and on the motor operators measured the important 
responses and parameters. At various times during the test pro- 
gram, each of the currently popular diagnostic test systems was 
installed to monitor the performance of the valve motor operators. 
The valves were subjected to the hydraulic and leakage testing 
requirements specified in ANSI B16.41 (QV-4) and to flow interrup- 
tion (valve closure) testing at boiling water reactor (BWR) 
temperatures and pressures at line break conditions. Results show 
that for the tested valves, the variables used in current industry 
motor operator sizing equations under-predict actual valve thrust 
requirements at high temperature loadings; for one valve design, 
the equation may need an additional term to account for nonlinear 
performance. Results also show that the thrusts needed to close 
the valves were sensitive to the fiuid temperature, and that the re- 
sults of testing at lower pressures, temperatures, and flows cannot 
be extrapolated to design basis conditions. 


10103 (NUREG/CP-0111, pp. 441-447) Actuator setup and 
diagnostics for pneumatic-operated valves. Mutchler, J.H. 
(Combustion Engineering, Inc., Windsor, CT (USA)); Jaeger, T.P. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation; EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Oct 1990. (EGG-2609;CONF-890852-: ASME/NRC sym- 
posium on inservice testing of pumps and valves, Washington, DC 
(USA), 1-3 Aug 1989). In Proceedings of the symposium on inser- 
vice testing of pumps and valves. 469p. Source: OSTI;INIS. 

A methodology has been developed to determine actuator setup 
criteria and perform diagnostics on pneumatic-operated valves. 
This type of diagnostic evaluation on pneumatic-operated valves 
will ensure that the valve can perform its intended function, pass 
in-service inspections, and improve valve reliability resulting in an 
increased plant availability. The methodology used to determine 
actuator setup criteria considers packing gland forces, seat loads, 
leakage classifications, system pressyre forces, and valve/actuator 
capabilities including spring rate characteristics. Basic valve, 
actuator and systems data are gathered and entered into a com- 
puterized valve software data base for future reference and 
calculations. This program can then be operated on a personal 
computer to calculate baseline actuator setup criteria for the bench, 
inherent and installed conditions (see Figure 1 for convention and 
terminology). A significant feature of this methodology is that feed- 
back from actual measured conditions can be input into the 
program to validate or correct for conservative estimates used to 
determine the baseline actuator setup criteria. These criteria are 
presented in terms of actuator air pressure requirements versus 
valve position and a signature trace. Additionally, installed spring 
rates or actuator effective areas can be validated when this infor- 
mation cannot be verified through existing documentation. 


10104 (NUREG/CP-0111, pp. 449-455) An engineered in- 
spection program to meet 1990 and beyond. Shuster, G.D. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Reactor Regulation; EG and G Idaho, Inc., Idaho Falls, ID 
(USA). Oct 1990. (EGG-2609;CONF-890852-: ASME/NRC sym- 
posium on inservice testing of pumps and valves, Washington, DC 





(USA), 1-3 Aug 1989). In Proceedings of the symposium on inser- 
vice testing of pumps and valves. 469p. Source: OSTI;INIS. 

The roots of ASME Section XI testing of components lie in the 
very first year of the commercial nuclear industry in the United 
States. With few exceptions, the content and overall goals of the 
testing program have not materially changed over the ensuing 
years. While the testing of equipment considered important to 
safety has been performed at plants consistent with the require- 
ments of ASME Section XI, there are other methods not yet 
described in Section XI (or in the recently approved O&M stan- 
dards) that can provide more effective measures of equipment 
reliability. The paper defines an argument for the use of advanced 
techniques of testing applied in an integrated Reliability Centered 
Maintenance framework in lieu of simply testing safety-related com- 
ponents via ASME Section XI. The paper presents the basis for an 
integrated testing program that would utilize industry failure data, 
tempered with plant-specific information, to develop a program of 
testing specific pumps and valves that would provide a maximum 
of component data with a minimum of component degradation and 


at a minimum expenditure in equipment, time, and manpower. The - 


outline of the testing program is provided, along with a sample of 
the methodology used to develop the scope and content of testing. 
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10105 (DPST-—80-447) Inspection of irradiated P-7 fuel 
tubes. Peacock, H.B.; Sturcken, E.F. Du Pont de Nemours (E.1.) 
and Co., Aiken, SC (USA). Savannah River Lab. 20 Aug- 1980. 
15p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO9-76SR00001 ;AC0S-89SR180385. Order Number 
DE91007203. Source: OSTI;NTIS;INIS; GPO Dep. 

Mark 16 U-A1 alloy production fuel tubes and six special UsOz- 
Ai powder metallurgy (PM) test assemblies were successfully 
irradiated in P-7 reactor charge beginning December 1976. A year 
after irradiation, the outer surfaces were inspected under water in 
P-Area basin. Inspection showed that a “black” oxide had formed 
on the bottom ~2/3 and flaked off in some areas for both the pro- 
duction and PM tubes. A small cladding defect was also observed 
on one PM outer tube near the bottom. Sections were cut from the 
tubes and metallographically examined in the SRL High Level 
Caves (HLC). This report gives results of the examinations. 8 refs., 
9 figs., 1 tab. 


10106 (IAEA-TECDOC-577) Advanced fuel technology and 
performance: Current status and trends: Proceedings of an 
advisory group meeting held in Vienna, 27-29 November 1989. 
International Atomic Energy Agency, Vienna (Austria). Nov 1990. 
126p. (CONF-8911279-: Advisory group meeting onadvanced fuel 
technology and performance: current status and trends, Vienna 
(Austria), 27-29 Nov 1989). Order Number DE91622746. Source: 
OSTI;NTIS (US Sales Only);INIS. 

During the last years the Nuclear Fuel Cycle and Waste Manage- 
ment Division of the IAEA has been giving great attention to the 
collection, analysis and exchange of information in the field of re- 
actor fuel technology. Most of these activities are being conducted 
in the framework of the International Working Group on Water Re- 
actor Fuel Performance and Technology (IWGFPT). The purpose of 
this Advisory Group Meeting on Advanced Fuel Technology and 
Performance was to update and to continue the previous work, and 
to review the experience of advanced fuel technology, its perfor- 
mance with regard to all types of reactors and to outline the future 
trends on the basis of national experience and discussions during 
the meeting. As a result of the meeting a Summary Report was 
prepared which reflected the status of the advanced nuclear fuel 
technology up to 1990. The 10 papers presented by participants of 
this meeting are also published here. A separate abstract was pre- 
pared for each of these papers. Refs, figs and tabs. 


10107 (INIS-mf-12780, pp. 64-68) Critical heat transfer in 
WWER-1000 fuel assemblies. Holous, V. et al. (Skoda, Pizen 
(Czechoslovakia). Zavod Energeticke Strojirenstvi). Skoda, Pizen 
(Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
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Spolecnosti. Jun 1989. 274p. (In Czech). (CONF-8906314—: Semi- 
nar on the results of R and D of nuclear power plants with 
WWER-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

Over the 1982-1986 period, an extensive experimental project 
aimed at the study of the heat transfer crisis in WWER-1000 fuel 
assemblies was implemented on the Grand water loop of the 
Power Engineering Plant, Skoda Works. This work was done in 
cooperation with the Soviet organizations OKB Gidropress and Kur- 
chatov Atomic Energy Institute, whose correlations are employed in 
WWER reactor core safety analyses. The project included experi- 
ments on electrically heated 7- and 19-rod bundles in simulated 
conditions of WWER-1000, with nonuniform heat evolution along 
the length and over the cross-section of the bundle. The results 
were evaluated using one-dimensional and sub-channel methods of 
calculation of critical densities of heat fluxes, and employed to test 
the above correlations in WWER-1000 conditions. (author). 1 tab. 


10108 (LA-UR-91-351) Decay heat rates calculated using 
ORIGEN-S and CINDER10 with common data libraries. Brady, 
M.C. (Oak Ridge National Lab., TN (USA)); Hermann, O.W.,; 
Beard, C.A.; Bohnhoff, W.J.; England, T.R. Los Alamos National 
Lab., NM (USA); Oak Ridge National Lab., TN (USA). [1991]. 16p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-36 ;AC05-840R21400. (CONF-910414—13: _ International 
topical meeting on advances in mathematics, computations and re- 
actor physics, Pittsburgh, PA (USA), 28 Apr - 2 may 1991). Order 
Number DE91007483. Source: OSTI;NTIS;INIS; GPO Dep. 

A set of two benchmark problems were proposed as part of an 
international comparison of decay heat codes. Problem specifica- 
tions included explicit fission-yield, decay and capture data libraries 
to be used in the calculations. This paper describes the results ob- 
tained using these common data to perform the benchmark 
calculations with two popular depletion codes, ORIGEN-S and CIN- 
DER10. Short descriptions of the methods used by each of these 
codes are also presented. Results from other contributors to the in- 
ternational comparison are discussed briefly. This comparison of 
decay heat codes using common data libraries demonstrates that 
discrepant results in calculated decay heat rates are the result of 
differences in the nuclear data input to the codes and not the 
method of solution. 15 refs., 2 figs., 8 tabs. 
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10109 (BNL-NUREG—45503) Methods for evaluation and 
comparison of display indicators. Azarm, M.A. (Brookhaven Na- 
tional Lab., Upton, NY (USA)); Hsu, F.; Vesely, W.E. Brookhaven 
National Lab., Upton, NY (USA). [1991]. 6p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC02-76CH00016. (CONF- 
910213-17: Probabilistic safety assessment and management, 
Beverly Hills, CA (USA), 4-7 Feb 1991). Order Number 
DE91006909. Source: OSTI; NTIS; INIS; GPO Dep. 

This paper summarizes a procedure and associated methodolo- 
gies for evaluating the operational characteristics of display 
indicators. This research was conducted as a part of the Risk- 
Based performance Indicator (RBPI) project under the auspices of 
the US Nuclear Regulatory Commission (NRC) for the Office of 
Research (Res.). The recommended procedure and associated 
methodologies have been utilized to evaluate the capabilities of 
four candidate system unavailability indicators presently under 
study by NRC/Res. 


10110 (CONF-910116-12) Modern control methods for fast 
reactors. Vilim, R.B. Argonne National Lab., IL (USA). [1991]. 10p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract W-31109- 
ENG-38. From 8. symposium on space nuclear power systems; 
Albuquerque, NM (USA); 6-10 Jan 1991. Order Number 
DE91005836. Source: OSTI;NTIS; GPO Dep. 

The development of metal fuel for fast reactors has created a 
new opportunity for innovation in plant control, one where modern 
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control methods have an important role to play. It has been sug- 
gested that the unique neutronic feedback properties of a metal 
fuel core might be used to design a plant where the plant control 
system, through failures or otherwise, cannot override the inherent 
tendency of the core to safely match power to the boundary condi- 
tions presented at the core. To achieve this, the neutronic 
characteristics of the core and the plant layout are chosen to re- 
duce the size of actuator control bands for a given level of 
controllability at load from what they would otherwise be. Two tech- 
nical requirements associated with this mode of control appear to 
be best solved with modern control methods. The requirements are 
for precise control of reactor inlet temperature and for a means for 
predicting from plant measurements the core response to unpro- 
tected upsets. This paper describes modern control methods that 
have been used at Argonne to support these and other fast reactor 
applications. The term modern control is taken to embody those 
methods that use a model derived state vector to achieve their 
goal. 12 refs. 


10111 (INIS-mf—12780, pp. 3-7) Unified information system 
for diagnostics of nuclear equipment. Babula, J. (Energoprojekt, 
Prague (Czechoslovakia)). Skoda, Plzen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 274p. 
(In Czech). (CONF-8906314—: Seminar on the results of R and D 
of nuclear power plants with WWER-1000 type light-water reactors, 
Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D 
of nuclear power plants with WWER-1000 type light-water reactors. 
Part 1. Order Number DE91621502. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The conceptual principles and partial results of modeling se- 
lected information functions of an automated diagnostic system for 
light-water reactor nuclear power plants are summarized. A brief 
description is given of the (two-level) architecture of this system, 
requirements put on the structure and operation of databases of 
the diagnostic stations of the unit as well as of the central diagnos- 
tic station of the plant. The basis of the automated diagnostic 
system is the distributed information system for each unit repre- 
sented by a computer network, in the nodes of which specialized 
object-oriented local diagnostic stations are located. Superior to the 
unit level is the whole-plant level with its own computer network. 
The computer networks are of the ETHERNET type. The main di- 
agnostic station is based on an SM 52/12 computer, whereas 
multiprocessor units of the Intel iAPX-432 type are considered to 
be used as the local diagnostic stations. The automated diagnostic 
system operates in two basic modes: in the normal mode, all diag- 
nostic stations evaluate the diagnostic signals and information data 
and transmit their outputs to the unit or central control room of the 
nuclear power plant, whereas in the diagnostic mode the failure 
states of the subsystems of the automated diagnostic system are 
tested at the two levels involved. (Z.M.). 1 fig., 3 refs. 


10112 (ORNUTM-11714) Single-fallure-proof considera- 
tions of the K-25 Site radiation alarm system. Castleberry, K.N. 
Oak Ridge National Lab., TN (USA). Dec 1990. 17p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE91007486. Source: OSTI;NTIS; GPO Dep. 

The Oak Ridge K-25 Site Radiation Alarm System currently pro- 
vides monitoring coverage for all areas of the plant where nuclear 
materials are stored or handled. This system monitors these areas 
with 50 instrument clusters, each comprising 3 independent radia- 
tion detection instruments. Cluster placement and radius of 
coverage provide double cluster coverage for most designated ar- 
eas of the plant even though the clusters are redundant in 
themselves; the entire radiation alarm system would be single- 
failure-proof with inclusion of the modified cluster logic module, 
printed circuit board in each cluster unit assembly even without re- 
dundant coverage. It is estimated that 10 additional clusters, which 
are not available, will be required to provide full double coverage 
for all designated plant areas and to provide adequate operating 
spares for system maintenance activities. The removal of those 
clusters now providing redundant coverage would easily provide an 
adequate number of spares and eliminate the need for additional 
procurement. 2 refs., 3 figs. 
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Refer also to citation(s) 10143, 10959, 10970, 11018, 11042, 
11085, 11086, 11192 


10113 (BARC—1502) Studies on Fourier amplitude spectra 
of accelerograms recorded on rock sites. Ghosh, A.K. (Bhabha 
Atomic Research Centre, Bombay (india). Reactor Analysis and 
Systems Division); Rao, K.S. Bhabha Atomic Research Centre, 
Bombay (India). 1990. 36p. Order Number DE91618745. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Fourier spectra of 54 earthquake accelerograms recorded on 
rock sites in the U.S.A. have been analysed. These could be used 
in generation of synthetic accelerogramms for seismic design. (au- 
thor). 19 figs., 1 tab., 1 appendix, 19 re fs. 


10114 (CEA-R-5528) A comparison of the radiological im- 
pact of energy production by fission and fusion reactions. 
Rancillac, F.; Despres, A. CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. de Protection Sanitaire. 
Apr 1990. 75p. (In French). Order Number DE91749036. Source: 
OSTI;NTIS (US Sales Only). 

The impacts of respectively a light water reactor and a planned 
fusion reactor, for which tritium-deuterium fusion reactions will act 
as energy source have been compared. The comparison is made 
on the basis of a generated capacity of 1 GWe.year, using the fol- 
lowing criteria: fuel inventories, radioactive releases, collective 
effective dose equivalent commitments to the public and the 
volume of wastes. The accidental risk is not introduced. Fusion re- 
actor parameters are still subject to uncertainties, which prevent 
accurate quantification of radionuclide releases (tritium apart) from 
the nuclear plant. Only orders of magnitude extrapolated from val- 
ues for the NET tokamak are given. Despite these uncertainties, it 
would seem more interesting, from the dosimetric point of view, to 
use fusion reactors to produce electricity, although problems of ra- 
dioactive releases, handling and long-term storage of radioactive 
waste would remain. Fusion reactors also generate generate high- 
level wastes with long-term exposure rates that are lower than 
those of light water reactors. 


10115 (NUREG/CR-4757) Line-loss determination for air 
sampler systems. Glissmeyer, J.A. (Pacific Northwest Lab., Rich- 
land, WA (USA)); Sehmel, G.A. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Radiation Protection and Emer- 
gency Preparedness; Pacific Northwest Lab., Richland, WA (USA). 
Feb 1991. 98p. Sponsored by Nuclear Regulatory Commis- 
sion. DOE Contract AC06-76RL01830. (PNL-7597). Source: 
OSTI;NTIS;INIS. 

lodine deposition can potentially bias the results of radioiodine 
air sampling systems. To develop guidance and acceptance criteria 
for determinations of line-loss correction factors, the data on 
laboratory sampler simulations, field tests on samplers, and experi- 
mentally measured iodine deposition rates were reviewed. 
Sampling system design features and operating conditions at 
several power reactors are discussed. Measurements of iodine de- 
position rates on various air sampler construction materials were 
reviewed, and predicted air sampler performance based on the 
data was presented. Three examples of field tests of air sampler 
performance for radioiodine were examined. A model of iodine 
disposition and resuspension was extensively reviewed, and sug- 
gestions were made for incorporating variable resuspension rates. 
Three principal methods for determining radioiodine line-loss fac- 
tors were defined and compared: in-place field tests, laboratory 
mock-up with modelled extrapolations to various release rate 
modes, and modelling based on laboratory data on similar materi- 
als. Guidelines for applying these methods were given. Research 
was recommended to determine whether the three methods were 
comparable so the less-expensive method could be substituted for 
the preferred field tests. 12 refs., 10 figs., 20 tabs. 


10116 (PNRI-B(EA)-89016) Seismic characteristics of the 
area around the Philippine Research Reactor (PRR-1). Paz, 
L.R. de la; Palattao, M.V.B.; Estacio, J.F.; Ragiles, S.O. Philippine 
Nuclear Research Inst., Diliman, Quezon City (Philippines). 1989. 
45p. Order Number DE91618746. Source: OSTI;NTIS (US Sales 
Only);INIS. 





The seismic characteristics of the PRR-1 site are discussed. A 
study was made about seismicity, acceleration values and the re- 
cent seismic history of the site. The incidence of seismic events in 
Manila and Quezon City and their intensities were also recorded 
and plotted. The liquefaction potential was calculated. No zone of 
liquefaction was found existing in the site area. (Auth.). 6 tabs., 18 
refs., 7 figs. : 


10117 (UCRL-JC—103413) Chernobyl source term estima- 
tion. Gudiksen, P.H.; Harvey, T.F.; Lange, R. Lawrence Livermore 
National Lab., CA (USA). Sep 1990. 21p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract W-7405-ENG-48. (CONF-901034— 
1: ASME/IEEE joint power generation conference, Boston, MA 
(USA), 21-25 Oct 1990). Order Number DE91007130. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The Chernobyl source term available for long-range transport 
was estimated by integration of radiological measurements with at- 
mospheric dispersion modeling and by reactor core radionuclide 
inventory estimation in conjunction with WASH-1400 release 
fractions associated with specific chemical groups. The model sim- 
ulations revealed that the radioactive cloud became segmented 
during the first day, with the lower section heading toward Scandi- 
navia and the upper part heading in a southeasterly direction with 
subsequent transport across Asia to Japan, the North Pacific, and 
the west coast of North America. By optimizing the agreement be- 
tween the observed cloud arrival times and duration of peak 
concentrations measured over Europe, Japan, Kuwait, and the US 
with the model predicted concentrations, it was possible to derive 
source term estimates for those radionuclides measured in air- 
borne radioactivity. This was extended to radionuclides that were 
largely unmeasured in the environment by performing a reactor 
core radionuclide inventory analysis to obtain release fractions for 
the various chemical transport groups. These analyses indicated 
that essentially all of the noble gases, 60% of the radioiodines, 
40% of the radiocesium, 10% of the tellurium and about 1% or less 
of the more refractory elements were released. These estimates 
are in excellent agreement with those obtained on the basis of 
worldwide deposition measurements. The Chernobyl source term 
was several orders of magnitude greater than those associated 
with the Windscale and TMI reactor accidents. However, the '°”Cs 
from the Chernobyl event is about 6% of that released by the US 
and USSR atmospheric nuclear weapon tests, while the '°'l and 
%°Sr released by the Chernobyl accident was only about 0.1% of 
that released by the weapon tests. 13 refs., 2 figs., 7 tabs. 


10118 (UCRL-JC—104077) A review of source term and 
dose estimation for the TMI-2 reactor accident. Gudiksen, P.H.; 
Dickerson, M.H. Lawrence Livermore National Lab., CA (USA). 
Sep 1990. 15p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-48. (CONF-9010134—-2: Seminar on com- 
parative assessment of the environmental impact of radionuclides 
released during three major nuclear accidents: Kyshtym, Wind- 
scale, Chernobyl, Luxembourg (Luxembourg), 1-5 Oct 1990). Order 
Number DE91007131. Source: OSTI;NTIS;INIS; GPO Dep. 

The TMI-2 nuclear reactor accident, which occurred on March 
28, 1979 in Harrisburg, Pennsylvania, produced environmental re- 
leases of noble gases and small quantities of radioiodine. The 
releases occurred over a roughly two week period with almost 90% 
of the noble gases being released during the first three days after 
the initiation of the accident. Meteorological conditions during the 
prolonged release period varied from strong synoptic driven flows 
that rapidly transported the radioactive gases out of the Harrisburg 
area to calm situations that allowed the radioactivity to accumulate 
within the low lying river area and to subsequently slowly disperse 
within the immediate vicinity of the reactor. The results reported by 
various analysts, revealed that approximately 2.4—10 million curies 
of noble gases (mainly Xe-133), and about 14 curies of |-131 were 
released. During the first two days, when most of the noble gas re- 
lease occurred, the plume was transported in a northerly direction 
causing the most exposed area to lie within a northwesterly to 
northeasterly direction from TMI. Changing surface winds caused 
the plume to be subsequently transported in a southerly direction, 
followed by an easterly direction. The calculated maximum whole 
body dose due to plume passage exceeded 100 mrem over an 
area extending several kilometers north of the plant, although the 
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highest measured dose was 75 mrem. The collective dose equiva- 
lent (within a radius of 80 km) due to the noble gas exposure 
ranged over several orders of magnitude with a central estimate of 
3300 person-rem. The small |-131 release produced barely de- 
tectable levels of activity in air and milk samples. This may have 
produced thyroid doses of a few milirem to a small segment of the 
population. 7 refs., 4 figs., 2 tabs. 


10119 (WSRC-MS—90-230) Confirmation of automatic flow 
control for a gaseous effluent sampling system. Epperson, S.A. 
Westinghouse Savannah River Co., Aiken, SC (USA). [1990]. 5p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. (CONF-900809-6: 21. DOE/NRC nuclear air cleaning 
conference, San Diego, CA (USA), 13-16 Aug 1990). Order Num- 
ber DE91005654. Source: OSTI;NTIS; GPO Dep. 

The Department of Energy Orders require continuous sampling 
of potential radionuclide release. points to the environment. To 
achieve continuous isokinetic sampling under fiuctuating flow con- 
ditions, flow control valves are installed to match the sampling flow 
rate to the exhaust flow rate. If the flow control valves are not op- 
erated properly, sampling is not isokinetic. The system's operating 
performance can be verified by superimposing the plots of the daily 
release and sampling volumes. When the variance in the daily 
sampling volume plot properly tracks the daily release volume the 
system is operating and sampling isokinetically. 


10120 (WSRC-RP-90-326) Formic acid requirement for the 
Savannah River Site Defense Waste Processing Facility melter 
feed preparation. Hsu, C.W. Westinghouse Savannah River Co.. 
Aiken, SC (USA). [1991]. 12p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC09-89SR18035. (CONF-910435—18: 
American Nuclear Society (ANS) international high level radioactive 
waste management conference, Las Vegas, NV (USA), 28 Apr - 3 
may 1991). Order Number DE91005685. Source: OSTI;NTIS;INIS; 
GPO Dep. 

The Westinghouse Savannah River Company (WSRC) will vitrify 
the high-level radioactive waste into a borosilicate glass wasteform 
using a slurry-fed, joule-heated melter. Formic acid is used to treat 
the sludge slurry for melter feed preparation. Both a minimum for- 
mate requirement and a maximum allowable formate level need to 
be established to adequately prepare the sludge for melter feed. 
The data from the Savannah River Laboratory (SRL) Scale Glass 
Melter (SGM), Integrated DWPF Melter System (IDMS), and 
research mini-melter runs were used for this purpose. The stoi- 
chiometry for major reactions during formic acid treatment was 
revised to reflect the more predominant chemical reactions and 
their yields. A minimum formic acid requirement was established 
according to this revised stoichiometry. Methods for determining 
the minimum level of formic acid were specified. An operating en- 
velope that includes the maximum total formate level and the 
minimum nitrate levels, was also proposed. 5 refs., 3 figs., 4 tabs. 
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Refer also to citation(s) 9640, 9641, 9929, 9930, 9931, 9932, 
9933, 9934, 9935, 9936, 9937, 9938, 9939, 9940, 9941, 9942, 
9943, 9944, 10021, 10116, 10138, 10767 


10121 (GAEC-PHY-—1) Computer modelling of fuel behav- 
jour and performance in research reactors as related to fuel 
depletion: Progress report on IAEA research contract 
5734/RB, December 1989-July 1990. Akaho, E.H.K.; Danso, K.A. 
Ghana Atomic Energy Commission, Accra (Ghana). Jul 1990. 
24p. (NNRI-RT-RSG-7.). Order Number DE91621365. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The code ISODEP is being developed to compute the rate of 
production of nuclides in different homogeneous zones of a re- 
search reactor. ISODEP will form part of a main programme MEPE 
for analysis of the Miniature Neutron Source Reactor. An exponen- 
tial method proposed by Hansen is the basis for the numerical 
solution of non-homogeneous simultaneous equations which de- 
scribe the rate of production and decay of nuclides. Four principal 
chains associated with uranium-fuelled reactor were studied. The 
trend of results was found to be consistent with those obtained by 
analytical method. It is hoped that after slight modifications of the 
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code and with appropriate effective microscopic cross-section data 
it will be suitable for research reactor analysis. (author). 


10122 (IAEA-TECDOC-567, pp. 419-425) Non-destructive 
measurements of burnup by gamma ray spectroscopy. Al 
Kady, A.A. (Atomic Energy Authority, Cairo (Egypt)); Ashoub, N. 
International Atomic Energy Agency, Vienna (Austria). Nov 1990. 
(CONF-8912138-: Technical committee meeting and workshop on 
in-core fuel management, Vienna (Austria), 4-7 Dec 1989). In In- 
core fuel management practices. Proceedings of two technical 
committee meetings and workshops held in Madrid, 12-15 July 
1988, and Vienna, 4-7 December 1989. 438p. Order Number 
DE91621461. Source: OSTI;NTIS (US Sales Only);INIS. 

Differential burn up distribution along several ET-RR-1 reactor 
fuel baskets of different irradiation history and cooling times were 
evaluated. A linear relationship between burn up and activity of Cs- 
137, Cs-134 and Ce-144 were used. A Ge (Li) detector was used 
to scan the gamma spectra of the spent fuel baskets under study. 
The average burn up values obtained from reactor operator files 
together with the measured activity ratio corrected for irradiation 
history and cooling time, of several fuel baskets, were used to cal- 
culate the constants of the linear equation. The values of these 
constants were used to evaluate the differential burn up values 
along other fuel baskets. The results were compared favorably with 
the declared operator values. (author). 9 refs, 6 figs, 1 tab. 


2207 Plutonium and Isotope Production Reactors 
Refer also to citation(s) 9785, 10018, 10019, 10131, 10152, 10153 


10123 (CONF-9009108-2) Some neutronics and thermal- 
hydraulics codes for reactor analysis using personal 
computers. Woodruff, W.L. Argonne National Lab., IL (USA). 
[1990]. 10p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract W-31109-ENG-38. From International meeting on reduced 
enrichment for research and test reactors; Newport, RI (USA); 
23-27 Sep 1990. Order Number DE91006591. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Some neutronics and thermal-hydraulics codes formerly available 
only for main frame computers may now be run on personal com- 
puters. Brief descriptions of the codes are provided. Running times 
for some of the codes are compared for an assortment of personal 
and main frame computers. With some limitations in detail, per- 
sonal computer versions of the codes can be used to solve many 
problems of interest in reactor analyses at very modest costs. 11 
refs., 4 tabs. 


10124 (WSRC-MS-90-37) An on-line real-time system for 
fatigue crack growth monitoring. Mertz, G.E.; Stoner, K.J.; 
Sindelar, R.L.; Daugherty, W.L.; Brown, R.C.; Collins, S.C. West- 
inghouse Savannah River Co., Aiken, SC (USA). [1990]. 11p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO9- 
89SR18035. (CONF-9010151—-8: International topical meeting on 
the safety, status, and future of non-commercial reactors and irra- 
diation facilities, Boise, ID (USA), 4 Oct 1990). Order Number 
DE91007931. Source: OSTI;NTIS; GPO Dep. 

An on-line, real-time fatigue monitoring system was successfully 
used to monitor and ensure the structural integrity of flawed piping 
during the 1989 L reactor hydraulic test at the Savannah River 
Site. The monitoring system is comprised of a strain gage data ac- 
quisition system and a series of predetermined alarm setpoints. 
The fatigue monitoring system determined that the vibrational 
stresses due to simulated accident conditions were relatively be- 
nign and that essentially no significant fatigue crack growth had 
occurred during the test. 4 refs., 9 figs. 
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Refer also to citation(s) 9679, 9923, 10030, 10031, 10034, 10036, 
10110, 10114, 10118, 10688, 10707 


10125 (BNL-NUREG-44908) Status of the Surry low power 
and shutdown PRA [probabilistic risk analysis]. Chu, T-L.; 
Luckas, W.; Musicki, Z.; Fitzpatrick, R.G. Brookhaven National 
Lab., Upton, NY (USA). [1990]. 12p. Sponsored by Nuclear 
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Regulatory Commission. DOE Contract AC02-76CH00016. (CONF- 
9010185-23: 18. water reactor safety information meeting, 
Gaithersburg, MD (USA), 22-24 Oct 1990). Order Number 
DE91007092. Source: OSTI;NTIS;INIS; GPO Dep. 

The Surry low power and shutdown probabilistic risk analysis 
(PRA) is an ongoing project at Brookhaven National Laboratory 
(BNL) to identify and quantify potential accident scenarios that may 
occur in a pressurized water reactor (PWR) during low power and 
shutdown. It was initiated as a result of various incidents and acci- 
dents that have occurred within the United States and overseas. 
The project involves review and evaluation of PWR experience at 
shutdown, identification of accident scenarios, determination of 
methods to mitigate the accidents, and performance a level 1 PRA. 
An evaluation of accident progression, source terms, and conse- 
quences has also been initiated. The results will be used to 
address issues related to shutdown conditions. The objective of 
this paper is to provide a progress report on the project, and to 
present the approach used as well as preliminary results of the on- 
going and completed tasks. 14 refs., 1 fig., 5 tabs. 


10126 (BNL-NUREG-45602) Diablo Canyon internal events 
PRA [Probabilistic Risk Assessment] review: Methodology 
and findings. Fitzpatrick, R.G. (Brookhaven National Lab., Upton, 
NY (USA)); Bozoki, G.; Sabek, M. Brookhaven National Lab., Up- 
ton, NY (USA). [1990]. 19p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC02-76CH00016. (CONF-9010185— 
22: 18. water reactor safety information meeting, Gaithersburg, MD 
(USA), 22-24 Oct 1990). Order Number DE91007091. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The review of the Diablo Canyon Probabilistic Risk Assessment 
(DCRPA) incorporated some new and innovative approaches. 
These were necessitated by the unprecedented size, scope and 
level of detail of the DCRPA, which was submitted to the NRC for 
licensing purposes. This paper outlines the elements of the internal 
events portion of the review citing selected findings to illustrate the 
various approaches employed. The paper also provides a descrip- 
tion of the extensive and comprehensive importance analysis 
applied by BNL to the DCRPA model. Importance calculations 
included: top event/function level; individual split fractions; pair im- 
portances between frontline-support and support-support systems; 
system importance by initiator; and others. The paper concludes 
with a brief discussion of the effectiveness of the applied methodol- 
ogy. 3 refs., 5 tabs. 


10127 (BNL-NUREG—45694) Identification and assessment 
of containment and release management strategies. Lehner, 
J.R.; Lin, C.C.; Neogy, P. Brookhaven National Lab., Upton, NY 
(USA). [1990]. 22p. Sponsored by Nuclear Regulatory Commission. 
DOE Contract AC02-76CH00016. (CONF-9010285-24: Agricultural 
seminars on management of contamined areas, Byelorussia 
(USSR), 28 Oct 1990). Order Number DE91007562. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Brookhaven National Laboratory, under the auspices of the US 
Nuclear Regulatory Commission, is investigating accident manage- 
ment strategies which could help preserve containment integrity or 
minimize releases during a severe accident. The objective is to 
make use of existing plant systems and equipment in innovative 
ways to reduce the likelihood of containment failure or to mitigate 
the release of fission products to the environment if failure cannot 
be prevented. Many of the strategies would be implemented during 
the later stages of a severe accident. The identification and 
assessment process for containment and release strategies is de- 
scribed, and some insights derived from its application to a BWR 
Mark 1 plant are presented here. 13 refs., 2 figs. 


10128 (CIEMAT-634) Human reliability in probabilistic 
safety assessments. Nunez, J. Centro de Investigaciones Ener- 
geticas, Medioambientales y Tecnologicas, Madrid (Spain). 1989. 
4ip. (In Spanish). Order Number DE91741657. Source: OSTI; 
NTIS (US Sales Only). 

Nowadays interest is growing in our country in assessment of 
the risk involved in industrial processes and installations in order to 
determine if those are within acceptable limits. In these safety as- 
sessments, which include PSA (Probabilistic Safety Assessments), 
the role played by the human being in the system is one of the 
more relevant subjects. (This relevance has been demonstrated in 





actual accidents.) However, in Spain, there aren’t manuals specifi- 
cally dedicated to assess the human contribution to risk in the 
frame of PSAs. This report aims to improve this situation providing: 
(a) a theoretical background to help the reader in the understand- 
ing of the nature of the human error, (b) a guide to carry out a 
Human Reliability Analysis, and (c) a selected overview of the tech- 
niques and methodologies currently applied in this area. (Author) 


10129 (CONF-901101-73) The roles of EBR-Il and TREAT 
[Transient Reactor Test] in establishing liquid metal reactor 
safety. Sackett, J.1.; Lehto, W.K.; Solbrig, C.W. Argonne National 
Lab., Idaho Falls, ID (USA). [1990]. 16p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract W-31109-ENG-38. From American 
Nuclear Society winter meeting; Washington, DC (USA); 11-15 Nov 
1990. Order Number DE91006463. Source: OSTI;NTIS;INIS; GPO 
Dep. 

This paper examines the role of the Experimental Breeder Reac- 
tor Il (EBR-II) and Transient Reactor Test (TREAT) facilities in 
contributing to the understanding and resolution of key safety is- 
sues in liquid metal reactor safety during the decade of the 80’s. 
Fuels and materials testing has been carried out to address ques- 
tions on fuels behavior during steady-state and upset conditions. In 
addition, EBR-I| has conducted plant tests to demonstrate passive 
response to ATWS events and to develop control and diagnostic 
strategies for safe operation of advanced LMRs. TREAT and EBR- 
Il complement each other and between them provide a transient 
testing capability that covers the whole range of concerns during 
overpower conditions. EBR-Il, with use of the special Automatic 
Control Rod Drive System, can generate power change rates that 
overlap the lower end of the TREAT capability. 21 refs. 


10130 (CONF-901101-74) A perspective on progress in liq- 
uld metal reactor safety. Avery, R. Argonne National Lab., IL 
(USA). [1990]. 6p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract W-31109-ENG-38. From American Nuclear Society winter 
meeting; Washington, DC (USA); 11-15 Nov 1990. Order Number 
DE91006407. Source: OSTI;NTIS;INIS; GPO Dep. 

Changes in perspectives on fast reactor safety have occurred 
over the past ten years due both to technical progress and to the 
course of events. The major aspect of these changes is that they 
relate to basic design decisions that are largely, but not 
exclusively, related to safety considerations. Among the topics dis- 
cussed are inherent safety, choice of fuel between metal and 
oxide, choice of reactor configuration between pool and loop, im- 
pact of size on safety characteristics and modularity, containment 
options, and treatment of the hypothetical core disruptive accident. 


10131 (CONF-901105-69) Neutron tomography: A survey 
and some recent applications. Rhodes, E.A. (Argonne National 
Lab., IL (USA)); Morman, J.A.; McClellan, G.C. Argonne National 
Lab., IL (USA). [1990]. 16p. Sponsored by U.S. DOE Nuclear En- 
ergy. DOE Contract W-31109-ENG-38. From Fall meeting of the 
Materials Research Society; Boston, MA (USA); 24 Nov - 1 dec 
1990. Order Number DE91006421. Source: OSTI;NTIS;INIS; GPO 
Dep. 

A survey is given of recent developments in selected areas of 
neutron tomography, within the context of several applications Ar- 
gonne is involved in, including high penetration of reactor-fuel 
bundles in thick containers (involving Transient Reactor Test Facil- 
ity (TREAT) and NRAD facilities), dual-energy hydrogen imaging 
(performed at Intense Pulsed Neutron Source), dynamic coarse- 
resolution emission tomography of reactor fuel under test (a 
proposed modification to the TREAT hodoscope), and an 
associated-particle system that uses neutron flight-time to electroni- 
cally collimate transmitted neutrons and to tomographically image 
nuclides identified by reaction gamma-rays. 23 refs., 12 figs. 


10132 (CONF-910468—-1) Nuclear power plant diagnostics 
study at the Midland training simulator. Reifman, J. (Argonne 
National Lab., IL (USA)); Rank, P.; Lee, J.C. Argonne National 
Lab., IL (USA). [1991]. 15p. Sponsored by U.S. DOE Nuclear En- 
ergy. DOE Contract W-31109-ENG-38. From 1. annual international 
simulators conference; New Orleans, LA (USA); 1-5 Apr 1991. Or- 
der Number DE91006040. Source: OSTI;NTIS;INIS; GPO Dep. 
Training simulators provide a real world environment for testing 
advanced diagnostic and control systems as an aid to nuclear 
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power plant operators. The simulators not only duplicate the 
hardware din the actual control room, allowing for analysis of man- 
machine interface, but also represent the dynamic behavior of the 
reference plant in real-time, in a realistic manner. Training simula- 
tors provide the means to representing the reference plant 
operations in a wide range of operation conditions including off- 
normal and emergency conditions. Transient events with very low 
probability of occurrence can then be represented and used to test 
the capabilities of advanced diagnostic and control systems. For 
these reasons, full-scope operator training simulators have been 
used as a test bed for a number of advanced diagnostic concepts. 
The University of Michigan and Consumers Power Company have 
been collaborating in a program devoted to the development and 
study of advanced concepts for automatic diagnostics and control 
of nuclear power plants. The program has been focused on the use 
of the full-scope operator training Midland Nuclear Power Plant Unit 
2 (MNP-2) Simulator for development, testing, and verification of 
advanced diagnostics concepts. In their current efforts, the authors 
have developed two artificial intelligent (Al) diagnostic concepts 
that have been applied to the MNP-2 Simulator: the systematic 
generation and updating of a rule-based knowledge system for nu- 
clear power plant diagnostics and a nonlinear parameter estimation 
algorithm called the simulation filter. The simulation filter algorithm 
is used with the MNP-2 Simulator to improve the simulation of the 
Three Mile Island Unit 2 (TMI-2) accident. 11 refs., 4 figs. 


10133 (CONF-910468—4) Validation of the metal fuel 
version of the SAS4A accident analysis code. Tentner, A.M. Ar- 
gonne National Lab., IL (USA). [1991]. 16p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract W-31109-ENG-38. From 1. 
annual international simulators conference; New Orleans, LA 
(USA); 1-5 Apr 1991. Order Number DE91006473. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This paper describes recent work directed towards the validation 
of the metal fuel version of the SAS4A accident analysis code. The 
SAS4A code system has been developed at Argonne National 
Laboratory for the simulation of hypothetical severe accidents in 
Liquid Metal-Cooled Reactors (LMR), designed to operate in a fast 
neutron spectrum. SAS4A was initially developed for the analysis 
of oxide-fueled liquid metal-cooled reactors and has played an im- 
portant role in the simulation and assessment of the energetics 
potential for postulated severe accidents in these reactors. Due to 
the current interest in the metal-fueled liquid metal-cooled reactors, 
a metal fuel version of the SAS4A accident analysis code is being 
developed in the Integral Fast Reactor program at Argonne. During 
such postulated accident scenarios as the unprotected (i.e. without 
scram) loss-of-flow and transient overpower events, a large num- 
ber of interrelated physical phenomena occur during a relatively 
short time. These phenomena include transient heat transfer and 
hydrodynamic events, coolant boiling, and fuel and cladding melt- 
ing and relocation. Due to strong neutronic feedbacks these events 
can significantly influence the reactor power history in the accident 
progression. The paper presents the results of a recent SAS4A 
simulation of the M7 TREAT experiment. 6 refs., 5 figs. 


10134 (ETDE-IT-90-87) Direct contact condensation of 
steam on subcooled water. Celata, G.P. ENEA, Casaccia (Italy). 
Centro Ricerche Energia. 1990. 29p. (CONF-9005311—1: Phase- 
interface phenomena in multiphase flow international seminar, 
Dubrovnik (Yugoslavia), 14 May 1990). Order Number 
DE91744407. Source: OSTI;NTIS (US Sales Only);INIS. 

Paper presented at phase-interface phenomena in multiphase 
flow international seminar (Dubrovnik, 14-18 May 1990). 

Direct contact heat exchangers have several drawbacks: if the 
two fluid streams are not immiscible, stream contamination may 
occur (this could be extremely expensive if later purification is nec- 
essary); flow trajectories are not well defined and descriptive laws 
are not sufficiently well known thus making equipment design diffi- 
cult; the cost of the direct contactor could be very high for high 
operating pressures; fouling and erosion phenomena may occur; 
injection of vapour bubbles into subcooled liquids may lead to a vi- 
olent collapse of the bubbles, with relevant vibrations; a further 
cooling loop to lower the temperature of the fluid collected in the 
hot well may be required. From the viewpoint of nuclear reactor 
safety analysis, the typical reference situation could be the refill 
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stage after a loss-of-coolant accident (LOCA) in a LWR, whereby 
the emergency cooling water (in a subcooled condition) comes into 
direct contact with the steam filling up the pressure vessel (in a 
saturated or superheated condition) and generated in the overhead 
core. The liquid phase may be stratified, jet or spray flow (direct 
contactors for condensation and emergency core cooling systems 
in LWRs). The aim of the paper is to briefly summarize the 
scientific literature on fundamental aspects of direct contact con- 
densation of steam on water in stratified flow, on liquid jets and on 
liquid sprays which are the typical investigated situations to obtain 
information about the dynamics of the process in terms of steam 
condensation rate and condensation efficiency. Experimental and 
theoretical works performed at the Heat Transfer Lab. OOOOOONRM 
0100265 4500 


10135 (ETDE-IT-90-105) Experimental work in Italy on 
seismic isolation: Program activities and some first results. 
Bonacina, G.; Torda, M.; Giuliani, G.C.; Forni, M.; Martelli, M.; Ma- 
soni, P.; Spadoni, B. Istituto Sperimentale Modelli e Strutture SpA 
(ISMES), Bergamo (italy); ENEA, Bologna (Italy). 1990. 16p. 
(CONF-910617—22: 4. international symposium on ceramic materi- 
als and components for engines, Goeteborg (Sweden), 10-12 Jun 
1991). Order Number DE91744422. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Paper presented at 1990 pressure vessel and piping conference 
(Nashville, 17-21 Jun 1990). 

This paper explains the reasons for which the work on seismic 
isolation was undertaken and gives the main features and some 
first results of the experimental activities. These activities are (a) 
the static and dynamic experiments which were carried out in the 
framework of acceptance tests for the high damping steel-laminated 
elastomer bearings used in the first group of large isolated build- 
ings existing in Italy (administration center of the SIP telephone 
company in Ancona), and (b) the tests which are in progress to 
support the development of qualification procedures for seismic iso- 
lation of industrial plants, including the innovative nuclear reactors. 
Furthermore, the paper provides information of the efforts which 
have been undertaken in Italy to promote and coordinate studies 
on seismic isolation in the various domains of possible application. 


10136 (EUR-12869) Development of measuring and 
control systems for underwater cutting of radioactive compo- 
nents. Drews, P.; Fuchs, K. Commission of the European 
Communities, Luxembourg (Luxembourg). 1990. 66p. Contract No 
Fl1D-0039. Source: OSTI;NTIS (US Sales Only). 

Shutdown and dismantling of nuclear power plants requires 
special techniques to decommission the radioactive components in- 
volved. For reasons of safety, decommissioning of components 
under water can be advantageous because of the radioactive 
shielding effect of water. In this project, research activities and de- 
velopmental works focused on the realization of different sensor 
systems and their adaptation to cutting tasks. A new image- 
processing system has been developed in addition to the use of a 
modified underwater TV camera for optical cutting process control 
(plasma and abrasive wheel cutting). For control of process param- 
eters, different inductive, ultrasonic and optical sensors have been 
modified and tested. The investigations performed are aimed at as- 
suring high-quality underwater cutting with the help of sensor 
systems specially adapted to cutting tasks, with special signal pro- 
cession and evaluation through microcomputer control. It is 
important that special attention be paid to the reduction of interfer- 
ences in image pick-up and procession. The measuring system 
has been designed and realized according to the consideration of 
the demands for underwater cutting processes. The reliability of the 
system was tested in conjunction with a four-axes handling system. 


10137 (INIS-mf-12764) List of abstracts of publications in 
the serles Safety of Nuclear Facilities in the years 1975-1989. 
Bezpecnost Jadernych Zarizeni. Skvaril, R. (Ceskoslovenska 
Komise pro Atomovou Energii, Prague (Czechoslovakia). Ustredni 
Informacni Stredisko pro Jaderny Program); Pokorna, J. (eds.). 
Ceskoslovenska Komise pro Atomovou Energii, Prague 
(Czechoslovakia). 1990 52p. (In Czech). Order Number 
DE91619563. Source: OSTI;NTIS (US Sales Only);INIS. 

82 publications appeared in the series "Bezpecnost jadernych 
zarizeni” (Safety of Nuclear Facilities) in 1975-1989. The series has 
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been published by the Czechoslovak Atomic Energy Commission. 
The publications include Czech translations of selected regulations 
and standards valid in foreign countries and of recommendations of 
international organizations, acts and regulations pertaining to nu- 
clear safety in Czechoslovakia, and other materials concerned with 
nuclear safety, physical protection of nuclear facilities and nuclear 
materials, guarantees, nuclear material transportation and radioac- 
tive waste treatment. (P.A.). 


10138 (INIS-mf-12777) A plan to cope with accidents at 
the research establishment of the Australian Science and 
Technology Organization, Lucas Heights, NSW. Australian Nu- 
clear Science and Technology Organisation, Lucas Heights 
(Australia). Oct 1989 39p. Order Number DE91619328. Source: 
OSTI;NTIS (US Sales Only);INIS. 

This plan details command, coordination and support responses 
of Commonwealth and NSW Government in the event of an acci- 
dent with off-site consequences at the Lucas Heights Research 
Laboratories. 7 tabs., map. 


10139 (INIS-XN-295) Ordinance No 1245 bringing into 
force certain provisions of the Act to amend the Nuclear Lia- 
bility Act. Finland. Dec 1989 ip. (In Finnish). Order Number 
DE91619525. Source: OSTI;NTIS (US Sales Only);INIS. 

This Ordinance brings into force certain provisions of the Nuclear 
Liability Act dealing, among other issues, with the institution of the 
Special Drawing Right (SDR) as the unit of account for the pur- 
pose of this Act, and with the possibility of considering two or more 
installations operated by the same operator on the same site as a 
single nuclear installation. 


10140 (INIS-XN-297) Act No 90-488 of 16 June 1990 
amending Act No 68-943 of 30 October 1968 on third party lia- 
bility in the field of nuclear energy. France. Jun 1990 2p. (In 
French). Order Number DE91619526. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Published in the Journal officiel de la Republique francaise. 

This Act amends the 1968 Act on third party liability in the field 
of nuclear energy. The amendments, in particular, increase the 
amount of the nuclear operator's liability, designate a single com- 
petent court to deal with nuclear incidents and to secure the 
protection of victims in case of an incident occurring during trans- 
port of nuclear substances involving States not Parties to the Paris 
and Brussels Conventions on nuclear third party liability. 


10141 (INIS-XN—299) Act No 90-397 of 11 May 1990 autho- 
rizing ratification of the Protocol to amend the Convention of 
29 July 1960 on Third Party Liability in the Field of Nuclear 
Energy, amended by the Additional Protocol of 28 January 
1964 and of the Protocol to amend the Convention of 31 Jan- 
uary 1963 Supplementary to the Paris Convention of 29 July 
1960 on Third Party Liability in the Field of Nuclear Energy, 
amended by the Additional Protocol of 28 January 1964. 
France. May 1990 1p. (In French). Order Number DE91619527. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Published in the Journal officiel de la Republique francaise. 

France has signed the 1982 Protocols to amend the Paris 
Convention and the Brussels Supplementary Convention and is au- 
thorised by this Act to ratify the Protocols. 


10142 (NUREG—0090-Vol.13-No.3) Report to Congress on 
abnormal occurrences: July-September 1990. Nuclear Regula- 
tory Commission, Washington, DC (USA). Office for Analysis and 
Evaluation of Operational Data. Jan 1991. 28p. Sponsored by Nu- 
clear Regulatory Commission. Source: OSTI;NTIS. 

Section 208 of the Energy Reorganization Act of 1974 identifies 
an abnormal occurrence as an unscheduled incident or event that 
the Nuclear Regulatory Commission determines to be significant 
from the standpoint of public health or safety and requires a quar- 
terly report of such events to be made to Congress. This report 
covers the period from July 1 through September 30, 1990. This 
report discusses six abnormal occurrences, none of which involved 
a nuclear power plant. There were five abnormal occurrences at 
NRC-licensed facilities: one involved a medical therapy misadmin- 
istration; three involved medical diagnostic misadministrations; and 





one involved a significant breakdown in management and procedu- 
ral controls at a medical facility. The sixth abnormal occurrence 
was reported by an Agreement State (Arizona); the event involved 
a medical therapy misadministration. 


10143 (NUREG—1150-Vol.3) Severe accident risks: An as- 
sessment for five US nuclear power plants: Appendices D and 
E: Final report. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Systems Research. Jan 1991. 86p. Sponsored by 
Nuclear Regulatory Commission. Source: OSTI;NTIS;INIS;GPO. 

This report summarizes an assessment of the risks from severe 
accidents in five commercial nuclear power plants in the United 
State. These risks are measured in a number of ways, including: 
the estimated frequencies of core damage accidents from internally 
initiated accidents and externally initiated accidents for two of the 
plants; the performance of containment structures under severe ac- 
cident loadings; the potential magnitude of radionuclide releases 
and offsite consequences of such accidents; and the overall risk 
(the product of accident frequencies and consequences). Support- 
ing this summary report are a large number of reports written 
under contract to NRC that provide the detailed discussion of the 
methods used and results obtained in these risk studies. This re- 
port, Volume 3, contains two appendices. Appendix D summarizes 
comments received, and staff responses, on the first (February 
1987) draft of NUREG-1150. Appendix E provides a similar sum- 
mary of comments and responses, but for the second (June 1989) 
version of the report. 


10144 (NUREG—1232-Vol.3-Suppl.2) Safety evaluation re- 
port on Tennessee Valley Authority: Browns Ferry Nuclear 
Performance Plan: Browns Ferry Unit 2 restart. Nuclear Regu- 
latory Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation. Jan 1991. 118p. Sponsored by Nuclear Regu- 


latory Commission. Source: OSTI;NTIS;INIS;GPO. 

This safety evaluation report (SER) was prepared by the US Nu- 
clear Regulatory Commission (NRC) staff and represents the 
second and last supplement (SSER 2) to the staff's original SER 


published as Volume 3 of NUREG-1232 in April 1989. Supplement 
1 of Volume 3 of NUREG-1232 (SSER 1) was published in 
October 1989. Like its predecessors, SSER 2 is composed of nu- 
merous safety evaluations by the staff regarding specific elements 
contained in the Browns Ferry Nuclear Performance Plan (BFNPP), 
Volume 3 (up to and including Revision 2), submitted by the Ten- 
nessee Valley Authority (TVA) for the Browns Ferry Nuclear Plant 
(BFN). The Browns Ferry Nuclear Plant consists of three boiling- 
water reactors (BWRs) at a site in Limestone County, Alabama. 
The BFNPP describes the corrective action plans and commit- 
ments made by TVA to resolve deficiencies with its nuclear 
programs before the startup of Unit 2. The staff has inspected and 
will continue to inspect TVA’s implementation of these BFNPP cor- 
rective action plans that address staff concerns about TVA’s 
nuclear program. SSER 2 documents the NRC staff's safety evalu- 
ations and conclusions for those elements of the BFNPP that were 
not previously addressed by the staff or that remained open as a 
result of unresolved issues identified by the staff in previous SERs 
and inspections. 


10145 (NUREG/CR-4867) Relay test program: Series 1 vi- 
bration tests. Bandyopadhyay, K.K. (Brookhaven National Lab., 
Upton, NY (USA)); Hofmayer, C.H.; Shteyngart, S. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Engineer- 
ing; Brookhaven National Lab., Upton, NY (USA). Jan 
1991. 160p. Sponsored by Nuclear Regulatory Commission. 
DOE Contract AC02-76CH00016. (BNL-NUREG-—52277). Source: 
OSTI;NTIS;INIS. 

As part of the Component Fragility Research Program, BNL has 
conducted a test program to explore the influence of various vibra- 
tion and electrical parameters on the seismic capacity of relays. A 
total of forty six commercial grade relays were tested. Electrical 
chatter for a duration of 2 milliseconds or greater was used as the 
failure criterion. The enormous amount of data generated from ap- 
proximately three thousand test runs have been evaluated and the 
results are contained in this report. The capacities of the tested re- 
lays are provided at each frequency in terms of the acceleration of 
the input sine dwell motion. Multifrequency test results are pre- 
sented in terms of test response spectra. Substantial variations of 
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the capacity results are observed due to influence of the frequency 
and direction of the input motion, electrical modes and contact 
states. The capacities of multiple specimens of the same relay 
model typically vary up to 50-100%. Repeated short duration chat- 
ter is observed in some cases to be more harmful than a single 
long duration chatter output. The current test program is also de- 
scribed in this report. The impact of the 2 millisecond chatter on 
the relay capacity levels will be investigated by further testing. The 
variation of the capacity levels among specimens of an identical re- 
lay model will be further explored. The conversion factor relating 
the multifrequency test response spectra with the corresponding 
single frequency input motion will be established for additional re- 
lay models. 4 refs., 100 figs., 5 tabs. 


10146 (NUREG/CR-5280-Vol.2) Age-related degradation of 
Westinghouse 480-volt circuit breakers: Mechanical cycling of 
a DS-416 breaker test results: Volume 2. Subudhi, M. 
(Brookhaven National Lab., Upton, NY (USA)); MacDougall, E.; 
Kochis, S.; Wilhelm, W.; Lee, B.S. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Engineering; Brookhaven 
National Lab., Upton, NY (USA). Nov 1990. 120p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract AC02-76CH00016. 
(BNL-NUREG-52178-Vol.2). Source: OSTI;NTIS;INIS;GPO. 

After the McGuire event in 1987 relating to failure of the center 
pole weld in one of its reactor trip breakers, activities were initiated 
by the NRC to investigate the probable causes. A review of operat- 
ing experience suggested that the burning of coils, jamming of the 
operating mechanism, and deterioration of the contacts dominated 
the breakers failures. Although failures of the pole shaft weld were 
not included as one of the generic problems, the NRC augmented 
inspection team had suspected that these welds were substandard 
which led them to crack prematurely. A DS-416 low voltage air cir- 
cuit breaker manufactured by Westinghouse was mechanically 
cycled to identify age-related degradations. This accelerated aging 
test was conducted for over 36,000 cycles during nine months. 
Three separate pole shafts, one with a 60 degree weld, one with a 
120 degree and one with a 180 degree were used to characterize 
the cracking in the pole level welds. In addition, three different op- 
erating mechanisms and several other parts were replaced as they 
became inoperable. The testing yielded many useful results. The 
burning of the closing coils was found to be the effect of binding in 
the linkages that are connected to this device. Among the seven 
welds on the pole shaft, #1 and #8 were the critical ones which 
cracked first to cause misalignment of the pole levers, which, in 
turn, had led to many problems with the operating mechanism in- 
cluding the burning of coils, excessive wear in certain parts, and 
overstressed linkages. Based on these findings, a maintenance 
program is suggested to alleviate the age-related degradations that 
occur due to mechanical cycling of this type of breaker. 3 refs., 39 
figs., 7 tabs. 


10147 (NUREG/CR-5331) MELCOR analyses for accident 
progression issues. Dingman, S.E. (Sandia National Labs., Albu- 
querque, NM (USA)); Shaffer, C.J.; Payne, A.C.; Carmel, M.K. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Systems Research; Sandia National Labs., Albuquerque, NM 
(USA). Jan 1991. 164p. Sponsored by Nuclear Regulatory Com- 
mission. DOE Contract AC04-76DP00789. (SAND-—89-0072). 
Source: OSTI;NTIS;INIS. 

Results of calculations performed with MELCOR and HECTR in 
support of the NUREG-1150 study are presented in this report. The 
analyses examined a wide range of issues. The analyses included 
integral calculations covering an entire accident sequence, as well 
as calculations that addressed specific issues that could affect sev- 
eral accident sequences. The results of the analyses for Grand 
Gulf, Peach Bottom, LaSalle, and Sequoyah are described, and 
the major conclusions are summarized. 23 refs., 69 figs., 8 tabs. 


10148 (NUREG/CR-5518) Quality assurance procedures 
for the CONTAIN severe reactor accident computer code. Rus- 
sell, N.A. (Sandia National Labs., Albuquerque, NM (USA)); 
Washington, K.E.; Bergeron, K.D.; Murata, K.K.; Carroll, D.E.; Har- 
ris, C.L. Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of Systems Research; Sandia National Labs., Albuquerque, 
NM (USA). Jan 1991. 136p. Sponsored by Nuclear Regulatory 
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Commission. DOE Contract AC04-76DP00789. (SAND-90-0011). 
Source: OSTI;NTIS;INIS;GPO. 

The CONTAIN quality assurance program follows a strict set of 
procedures designed to ensure the integrity of the code, to avoid 
errors in the code, and to prolong the life of the code. The code it- 
self is maintained under a code-configuration control system that 
provides a historical record of changes. All changes are incorpo- 
rated using an update processor that allows separate identification 
of improvements made to each successive code version. Code 
modifications and improvements are formally reviewed and 
checked. An exhaustive, multilevel test program validates the the- 
ory and implementation of all codes changes through assessment 
calculations that compare the code-predicted results to standard 
handbooks of idealized test cases. A document trail and archive 
establish the problems solved by the software, the verification and 
validation of the software, software changes and subsequent rever- 
ification and revalidation, and the tracking of software problems 
and actions taken to resolve those problems. This document de- 
scribes in detail the CONTAIN quality assurance procedures. 4 
refs., 21 figs., 4 tabs. 


10149 (NUREG/CR-5529) An assessment of BWR [boiling 
water reactor] Mark Ill containment challenges, failure modes, 
and potential improvements in performance. Schroeder, J.A. 
(EG and G Idaho, Inc., Idaho Falls, ID (USA)); Pafford, D.J.; Kelly, 
D.L.; Jones, K.R.; Dallman, F.J. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Safety Issue Resolution; EG and G 
Idaho, Inc., Idaho Falls, ID (USA). Jan 1991. 304p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract AC07-761D01570. 
(EGG—2594). Source: OSTI;NTIS;INIS;GPO. 

This report describes risk-significant challenges posed to Mark III 
containment systems by severe accidents as identified for Grand 
Gulf. Design similarities and differences between the Mark Ill plants 
that are important to containment performance are summarized. 
The accident sequences responsible for the challenges and the 
postulated containment failure modes associated with each chal- 
lenge are identified and described. Improvements are discussed 
that have the potential either to prevent or delay containment fail- 
ure, or to mitigate the offsite consequences of a fission product 
release. For each of these potential improvements, a qualitative 
analysis is provided. A limited quantitative risk analysis is provided 
for selected potential improvements. 21 refs., 5 figs., 46 tabs. 


10150 (NUREG/CR-5666) Programmatic root cause analy- 
sis of maintenance personnel performance problems. Inaba, K. 
(XYZYX Information Corp., Canoga Park, CA (USA)). Nuclear Reg- 
ulatory Commission, Washington, DC (USA). Div. of Regulatory 
Applications; XYZYX Information Corp., Canoga Park, CA (USA). 
Jan 1991. 102p. Sponsored by Nuclear Regulatory Commission. 
Source: OSTI;NTIS;GPO. 

This report presents a method for diagnosing the programmatic 
root causes of personnel performance problems in the maintenance 
of nuclear power plants. The process uses normally available main- 
tenance work order data to identify repeat maintenance caused by 
inadequate personnel performance. The primary emphasis of the 
analysis is on corrective maintenance, but the process will detect 
corrective maintenance actions caused by errors made during 
scheduled maintenance. Four logic trees are provided to help 
isolate the causes of such problems to program elements. The pro- 
gram elements consist of the technicans and their managers, as 
well as support elements and their managers, such as the people 
responsible for developing procedures and other documentation, 
developing and deliverying training programs, etc. Because of the 
importance of management commitment to improve maintenance, 
emphasis is place on identifying responsible managers, as a pri- 
mary or co-cause of problems. 7 refs., 10 figs., 5 tabs. 


10151 (PNL-SA-18477) CEC/USDOE workshop on uncer- 
tainty analysis. Elderkin, C.E. (Pacific Northwest Lab., Richland, 
WA (USA)); Kelly, G.N. Pacific Northwest Lab., Richland, WA 
(USA). Jul 1990. 5p. Sponsored by Commission of the European 
Communities; U.S. DOE Energy Research. DOE Contract ACO6- 
76RL01830. (CONF-901101—71: American Nuclear Society winter 
meeting, Washington, DC (USA), 11-15 Nov 1990). Order Number 
DE91005559. Source: OSTI;NTIS;INIS; GPO Dep. 
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Any measured or assessed quantity contains uncertainty. The 
quantitative estimation of such uncertainty is becoming increasingly 
important, especially in assuring that safety requirements are met 
in design, regulation, and operation of nuclear installations. The 
CEC/USDOE Workshop on Uncertainty Analysis, held in Santa Fe, 
New Mexico, on November 13 through 16, 1989, was organized 
jointly by the Commission of European Communities (CEC’s) Radi- 
ation Protection Research program, dealing with uncertainties 
throughout the field of consequence assessment, and DOE’s Atmo- 
spheric Studies in Complex Terrain (ASCOT) program, concerned 
with the particular uncertainties in time and space variant transport 
and dispersion. The workshop brought together US and European 
scientists who have been developing or applying uncertainty analy- 
sis methodologies, conducted in a variety of contexts, often with 
incomplete knowledge of the work of others in this area. Thus, it 
was timely to exchange views and experience, identify limitations 
of approaches to uncertainty and possible improvements, and en- 
hance the interface between developers and users of uncertainty 
analysis methods. Furthermore, the workshop considered the 
extent to which consistent, rigorous methods could be used in vari- 
ous applications within consequence assessment. 3 refs. 


10152 (WSRC-MS-90-203) Benchmarking the RELAP5/ 
MOD2.5 r-© model of an SRS [Savannah River Site] reactor to 
the 1989 L-Reactor tests. Bollinger, J.S. (Westinghouse Savan- 
nah River Co., Aiken, SC (USA)); Davis, C.B. Westinghouse 
Savannah River Co., Aiken, SC (USA). [1990]. 18p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract ACO9-89SR18035. 
(CONF-9009219-6: 1990 joint RELAP5 and TRAC-BWR interna- 
tional user seminar, Chicago, IL (USA), 17-21 Sep 1990). Order 
Number DE91007237. Source: OSTI;NTIS;INIS; GPO Dep. 

Benchmarking calculations utilizing RELAP5/MOD2.5 with a de- 
tailed multi-dimensional r-6 model of the SRS L-Reactor will be 
presented. This benchmarking effort has provided much insight into 
the two-component two-phase behavior of the reactor under 
isothermal conditions with large quantities of air ingested from the 
moderator tank to the external loops. Initial benchmarking results 
have illuminated several model weaknesses which will be dis- 
cussed in conjunction with proposed modeling changes. The 
benchmarking work is being performed to provide a fully qualified 
RELAP5 model for use in computing the system response to a 
double ended large break LOCA. 5 refs., 14 figs. 


10153 (WSRC-MS-90-204) Air ingestion into the external 
loops of a Savannah River Site reactor during a postulated 
LOCA. Taylor, G.A.; Bollinger, J.S. Westinghouse Savannah River 
Co., Aiken, SC (USA). [1990]. 12p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-89SR18035. (CONF- 
9009219-7: 1990 joint RELAP5 and TRAC-BWR international user 
seminar, Chicago, IL (USA), 17-21 Sep 1990). Order Number 
DE91007239. Source: OSTI;NTIS;INIS; GPO Dep. 

The outlets to the external loops of a Savannah River Site reac- 
tor become exposed to air as the moderator tank drains during a 
postulated LOCA. When this happens the behavior of the pumps is 
adversely affected as is the flow through the core. The problems 
encountered in the simulation are those of the non-condensable 
gas being pulled through a free surface into the loops and the be- 
havior of the pumps with the two-phase mixture. This paper 
presents the results of a LOCA simulation, the attempts made to 
model the air flow into the loops, and the modeling of the pump 
under two-phase conditions. 3 refs., 6 figs., 1 tab. 
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10154 (CRIE-T-89048) Progressive feature of ste 
leader on Japan sea coast in winter (basic data to establish 
shielding theory for lightning). Asakawa, A. (Central Research 
Inst. of Electric Power Indstry, Tokyo (Japan)); Miyake, K.; Aihara, 
Y.; Shindo, T.; Kanao, S. Central Research Inst. of Electric Power 
Industry, Komae, Tokyo (Japan). Energy and Environment Lab. Apr 
1990. 30p. (in Japanese). Order Number DE91742133. Source: 
OSTI; NTIS (US Sales Only). 





The developing manner of a stepped leader for a lightning stroke 
in winter was observed using Automatic Lightning Discharge Pro- 
gressing Feature Observation System (ALPS) which analyze 
lightning discharge with time passed, and was described in this re- 
port. The lightning stroke in winter was observed during fiscal 
1986-1988 at micro-wave-relaying towers in Nakanoto substation, 
The Hokuriku Electric Power Co., Inc.. The results are as follows: 
The progressive velocity of leader streamer in an individual step is 
3.01 x 10 © m/sec for downward leaders, and its value is more 
than twice as much as upward leaders. The mean progressive ve- 
locity of total leader process is given as (0.8-1.5)x 10 > m/sec for 
upward leaders and 0.8 x 10 ° m/sec for downward leaders. Its 
values are a little slower than the results measured by the other 
systems. It is revealed by the picture taken by a high speed streak- 
ing camera and the lightning-stroke-current waveform that the 
increase and decrease of the luminous strength of stepped leader 
coincides with that of the lightning-stroke-current, and charge den- 
sity along a leader length is estimated as 1.2 x 10 —° qoulomb/m. 
8 refs., 19 figs., 4 tabs. 
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10155 (CRIE-T—14) Integrated analysis software for bulk 
power system stability. Central Research Inst. of Electric Power 
Industry, Komae, Tokyo (Japan). Energy and Environment Lab. Apr 
1990. 148p. (In Japanese). Order Number DE91742162. Source: 
OSTI; NTIS (US Sales Only). 

This paper described the integrated analysis software for bulk 
power system stability. The system combined the simulation 
method(Y-method) and the eigen-value method(S-method) to use 
both features and further possessed the user support system in the 
practical application. Characteristics of relevant elements were an- 
alyzed deliberately to build up the models and attention were paid 
so that this system can follow up the advance of controlling sys- 
tems and power equipments. The Y-method simulates the practical 
pnenomena for large disturbance and a effective simulation algo- 
rithm was built up by using a suitable computer. The S method is a 
linear analysis for relatively small disturbance but effective analysis 
of bulk power system was enabled through development of the 
unique theory. In addition, the pacticality was verified by the com- 
paison with phenomena in actual system. User support system was 
developed so as to easily be usable. Attention was paid for physi- 
cal meanings of unstable phenomena on power. 76 refs., 83 figs., 
16 tabs. 


10156 (CRIE-T-89068) LFC/GF operation model of BWR 
plant for AGC simulation. Takimoto, A. (Central Research Inst. of 
Electric Power Industry, Tokyo (Japan)); Inoue, T.; Ichikawa, T. 
Central Research Inst. of Electric Power Industry, Komae, Tokyo 
(Japan). Energy and Environment Lab. May 1990. 30p. (in Japan- 
ese). Order Number DE91742130. Source: OSTI; NTIS (US Sales 
Only). 

In the thermal and hydraulic power plants, the load frequency 
control (LFC) is presently put into operation. However, the nuclear 
power plant is said to latently have a high potential of load follow- 
ing, of which the activation gives an expectation of facilitating the 
entire power system to be heightened in automatic generation 
control (AGC) characteristics. It is why the LFC operation and gov- 
ernor free (GF) operation in the nuclear power plant are thought to 
be an important option in the future AGC method. Therefore, the 
Central Research Intitute of Electric Power Industry, for the pur- 
pose of discussing the AGC, including both the LFC and GF 
operations, in the nuclear power plant, has already developed an 
AGC analysis program, including a PWR plant model. The present 
research developed a model, newly simulating all portions from the 
nuclear reactor to the generator in the BWR plant, and had the 
AGC analysis program composed with it, through which research 
discussion was made possible of the AGC of power system, as- 
suming both the LFC and GF operations in both the PWR and 
BWR plants. 4 refs., 9 figs., 4 tabs. 
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10157 (CRIE-T-89049) improvement of state stabil- 
ity by SVC.: Guideline for introducing SVC to longitudinal 
power system. Yoshimura, K. (Central Research Inst. of Electric 
Power Industry, Tokyo (Japan)); Takasaki, M. Central Research 
Inst. of Electric Power Industry, Komae, Tokyo (Japan). Energy and 
Environment Lab. Apr 1990. 24p. (In Japanese). Order Number 
DE91742151. Source: OSTI; NTIS (US Sales Only). 

This paper studied the improvement of stability by SVC with a 
damping controller to longitudinal power system such as westem 
and central interconnection. Damping coefficients of main oscilla- 
tion mode were determined before setting-up SVC, for only voltage 
controller and after adding damping controller. When SVC is set-up 
on the western end of comparatively large oscillation, only voltage 
controller can stabilize and much more stabilized by damping con- 
troller. At the eastern end, the stabilization becomes possible only 
by applying damping controller and the introduction is very effec- 
tive. Even if SVCs of damping controllers which are optimized 
separately as above mentioned are set-up to both ends simultane- 
ously, the effect is not so large because single set-up to the 
western end has already sufficient effect. In practical operation, the 
SVC must be set-up on several points in the power system and it 
is important that they are near the westem end. It is effective to set 
the slope reactance (reciprocal number of gain) by about 5% higher 
in order to reduce the SVC capacitance. 4 refs., 16 figs., 2 tabs. 


2403 Power Transmission Lines and Cables 
Refer also to citation(s) 12248 


10158 (CESI-88-20) Corona and its impact on attenuation 
and distortion of travelling waves. Garbagnati, E.; Porrino, A.; 
Pigini, A.; Valagussa, C. Shinetsu Chemical Industry Co. Ltd., 
Takefu, Fukui (Japan); Ente Nazionale per |’Energia Elettrica, Milan 
(Italy). Sep 1988. 4p. (CONF-880948—: 9. international conference 
on gas discharges and their applications, Venice (Italy), 19-23 Sep 
1988). Order Number DE91744332. Source: OSTI;NTIS (US Sales 
Only). 

Paper presented at 9th international conference on gas dis- 
charges and their applications (Venice, 19-23 Sep 1988). 

Impulse overvoltages propagating along a line are distorted and 
attenuated due to skin and corona effect. The knowledge of the ex- 
tent of distorsion and attenuation is fundamental for the correct 
protection of substations against lighting surges. Corona distortion 
and attenuation depend on several factor such as conductor 
characteristics, line geometry, impulse shape -and polarity and at- 
mospheric conditions. Since measurements on actual lines are 
impractical, it is necessary to find suitable models which can permit 
the derivation of design parameters. This paper describes tests 
conducted at CES! (italy) labs to verify a modelling approach in 
which a propagation delay due to corona is considered. According 
to these models the propagation velocity is not the same at every 
voltage level, but changes according to the equivalent capacitance 
which can be attributed to the conductor at each voltage value. 
Tests results led to the following observations: that considering the 
additional capacitance due to corona phenomena is a valid model- 
ling procedure; the additional capacitance can be related to a 
factor, K, which is mainly a function of the configuration geometry; 
within the range of the parameters investigated, the influence of 
rain and of the impulses shape is of secondary importance. 
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10159 (BFR-R-40-90) High temperature storage in clay: 
Geotechnics, system engineering and cost estimates. Sund- 
berg, J. (Statens Geotekniska Inst., Linkoeping (Sweden)). 
Swedish Council for Building Research, Stockholm (Sweden). Feb 
1990. 53p. (in Swedish). Project BFR-880876-9. Order Number 
DE91746305. Source: OSTI;NTIS (US Sales Only). 

Low temperature storage refer to such storages where the tem- 
perature is to low to be used directly in a heating system. Low 
temperature storages therefore requires a heat pump in order to 
utilize the energy. The benefit of a low temperature storage com- 
pared with air as a heat source is that the energy coverage is to 
an advantage. (10-15%) By using a high temperature storage a 
heat pump is not required. Thus the system may be performed in a 
simpler way. The use however is limited since a higher tempera- 
ture in the storage is required. The report discusses the 
geotechnical aspects of high temperature storage in clay as seen 
from the experiences from laboratory scale experiments and from 
field work.. At the actual temperatures the operation of the heat 
storage will cause settlings in the ground. Laboratory tests indicate 
that the compression properties of the ground are changing due to 
heating. Further is discussed the technical aspects for ground heat 
storage. Finally are extensive calculations of heat loss and cost es- 
timates done for this type of heat storage. An important conclusion 
is that the cost over the year for heat storage in clay is lower than 
for a competing storage in water (28 refs.). 


10160 (BFR-R-53-90) Energy storage for small cogenera- 
tion plants. Margen, P. (Margen Consult AB, Nykoeping (SE)). 
Swedish Council for Building Research, Stockholm (Sweden). Mar 
1990. 88p. (In Swedish). Project BFR-890473-9. Order Number 
DE91746309. Source: OSTI;NTIS (US Sales Only). 

The report debates in a generalized way the value of short- and 
longtime storage for subcentrals equipped with thermal mini power 
plants. Short time storage may be utilized for: a; heat effect cut- 
tings, b; transition of energy production from the thermal power 
plant during low load periods to peak load periods when the elec- 
tricity production is of a higher value, c; increase of the total 
energy production from the power pliant. The conclusion is that a 
suitably designed short time storage is expected to be profitable in 
most cases with an exception for some of the smallest thermal 
power plants. Concerning long time storage it is more difficult to 
get an acceptable economy for thermal power plants even when 
the storage is converted twice a year, once to replace boiler en- 
ergy during the winter peak load and once to replace partly the 
boiler energy during the plants summer overhaul, partly other sum- 
mer energy. Boreholes in rocks have too great heat losses at the 
actual high temperatures and small volumes. 


10161 (BFR-R-54-90) Thermal energy storage. Margen, P. 
(ed.). Swedish Council for Building Research, Stockholm (Sweden). 
Mar 1990. 121p. (In Swedish). Project BFR-881108-9. Order Num- 
ber DE91746310. Source: OSTI;NTIS (US Sales Only). 

The concept of thermal energy storage is that saved cheap en- 
ergy will substitute expensive energy during peak load periods. 
Storages also reduces effect peaks. Heat and cold can be stored 
in different types of storages such as water, ground or rocks, 
aquifers, molten salt or metals, chemicals and solid materials. 


10162 (ORNL/Sub-86-95001/1) Development of composite 
latent/sensible heat storage media. Petri, R. (Institute of Gas 
Technology, Chicago, IL (USA)); Ong, E.T.; Kardas, A. Oak Ridge 
National Lab., TN (USA); Institute of Gas Technology, Chicago, IL 
(USA). Dec 1990. 141p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC05-840R21400. Order Num- 
ber DE91005636. Source: OSTI;NTIS; GPO Dep. 

Results of an on-going program to develop a composite latent- 
sensible thermal energy storage medium, trade marked 
CompPhase, are presented. The target application area was peri- 
odic kiln energy recovery. The concept is that of a composite salt/ 
ceramic material processed such that the medium maintains its 
shape and mechanical integrity through the salt melting tempera- 
ture. As such, the media can be fabricated into a variety of shapes 
suitable for packed beds, fluidized beds, or direct contact heat ex- 
changers. The properties of ten carbonate salt or eutectic mixtures 
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of carbonate salts were reviewed to select the most appropriate 
candidates for development. Three salts and two ceramic materials 
were evaluated in laboratory tests to select the final material, a 
composite of sodium-barium eutectic/magnesium oxide, for devel- 
opment. Two methods of processing the constituent powders for 
fabrication into storage pellets were developed, and one method 
was applied to pellet fabrication by commercial processing equip- 
ment. Two different preliminary cost estimates bracketed the 
expected cost of commercially fabricating storage pellets. Also, two 
modifications to the material processing method were suggested to 
reduce costs. Thermal cycling was conducted on laboratory pro- 
duced experimental pellets and on prototype pellets fabricated by 
commercial processes. Detailed laboratory tests to determine com- 
posite mechanical and thermal properties were conducted. It is 
concluded that further laboratory, field, and economic studies are 
required before the concept of composite storage media can be 
considered fully developed for commercialization. 5 refs., 73 figs., 
20 tabs. 


10163 (PNL-SA-18826) Thermal energy storage for coal- 
fired power generation. Drost, M.K.; Somasundaram, S.; Brown, 
D.R.; Antoniak, Z.1. Pacific Northwest Lab., Richland, WA (USA). 
Nov 1990. 15p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract ACO6-76RL01830. (CONF-901251—1: 
Fossil fuel plant cycling meeting, Washington, DC (USA), 4-6 Dec 
1990). Order Number DE91005049. Source: OSTI;NTIS; GPO Dep. 
This paper presents an engineering and economic evaluation of 
using thermal energy storage (TES) with coal-fired conventional 
and combined cycle power plants. In the first case, conventional 
pulverized coal combustion equipment was assumed to continu- 
ously operate to heat molten nitrate salt which was then stored in a 
tank. During intermediate-load demand periods, hot salt was with- 
drawn from storage and used to generate steam for a Rankine 
steam power cycle. This allowed the coal-fired salt heater to be 
approximately one-third the size of a coal-fired boiler in a conven- 
tional cycling plant. The use of nitrate salt TES also reduced the 
levelized cost of power by between 5% and 24% depends on the 
operating schedule. The second case evaluate the use of thermal 
energy storage with an integrated gasification combined cycle 
(IGCC) power pliant. In this concept, the nitrate salt was heated by 
a combination of the gas turbine exhaust and the hot fuel gas. The 
IGCC plant also contained a low-temperature storage unit that uses 
a mixture of oil and rock as the thermal storage medium. Thermal 
energy stored in the low-temperature TES was used to preheat the 
feedwater after it leaves the condenser and to produce process 
steam for other applications in the IGCC plant. This concept study 
also predicted a 5% to 20% reduction in levelized cost of power 
compared to other coal-fired alternatives. If significant escalation 
rates in the price of fuel were assumed, the concept could be com- 
petitive with natural-gas-fired intermediate-load power generation. 
A sensitivity analysis of using a direct-contact heat exchanger in- 
stead of the conventional finned-tube design showed a significant 
reduction in the installed capital cost. 3 refs., 2 figs., 6 tabs. 


10164 (VTT-TUTK-690) The rock cavern heat storage in 
Oulu: Part 2. The converting works and their costs. Ritola, J. 
(Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Geotekniikan 
lab.). Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Jun 
1990. 59p. (in Finnish). Order Number DE91746284. Source: 
OSTI;NTIS (US Sales Only). 

The report is apart of the Nemo Research Programme. 

This paper discusses the converting of a storage cavern for in- 
dustrial petrol into heat storage. The cavern has a volume of 190 
000 m®. It is situated in the Oulu works of Kemira Oy. The heat 
storage is planned for seasonal storage of process waste heat 
when the heat production exceeds the demand of the district heat- 
ing system of Oulu. The rock cavern could also be used for 
regulating the back-pressure production of Toppila power stations. 
The paper discusses alterations necessary for the use as heat 
storage and evaluates the costs caused by the alterations. The 
heat losses of the storage, the changes in the stress state and the 
displacements around the cavern have been determined with com- 
puter simulations. The heat losses of the storage are, in the 
second year of operation 23% in seasonal storage and about 14% 
in combined seasonal and short-term storage of the loaded energy. 





The biggest rock engineering alterations of the storage are the re- 
inforcements of the roof and walls of the cavern. The additional 
reinforcement secures the safety of the workers inside the cavern 
during the alterations and prevents the possible loosening of 
blocks and scaling of the rock surface caused by the heat load 
during the use of the storage. Alterative 2 describes converting the 
petrol storage into heat storage without anybody working inside the 
cavern. The necessary tubing for charging and discharging of heat 
is built from the ground surface. The investment costs for the heat 
storage in the cost level of the year 1988 are FIM 13 million in the 
alternative 1 including reinforcement work and FIM 9.5 million in al- 
ternative 2. The computer simulations show that the annual yield of 
the heat storage is FIM 2 million. The pay-off time for the heat 
storage is with a real interest of 5% about 8 years in alternative 1 
and about 5 years in alternative 2. 


10165 (VTT-TUTK-706) Rock cavern heat storage in Oulu: 
Part 4. Water streams in the storage and the miniature model 
of the storage. Sipilae, K. (Valtion Teknillinen Tutkimuskeskus, Es- 
poo (Finland). Saehkoe- ja automaatiotekniikan laboratorio); Tervo, 
J.; Lindstroem, P. Valticn Teknillinen Tutkimuskeskus, Espoo (Fin- 
land). Sep 1990. 67p. (in Finnish). Order Number DE91746283. 
Source: OSTI;NTIS (US Sales Only). 

The report is apart of the NEMO Research Programme. 

The research of Oulu rock cavern storage consists of four part 
reports. of which this is the fourth. The rock caverns are planned to 
be used as a seasonal heat storage for the process waste heat 
from the Kemira factory and as a short-term heat storage for the 
Oulu energy works. The Oulu energy works has already a steel 
tank heat storage with a volume of 15,000 m® for short-term stor- 
ing. The discharged heat would substitute heat production of peak 
boilers and compensate the lack of heat when Toppila unit has a 
breakdown. In this fourth report the hydrodynamic and thermal 
behaviour of the heat storage are being studied. Theoretical calcu- 
lations of temperature fields and water streams are being made. A 
miniature model has been built of polycarbon to find out how the 
heat storage works. The maximum charging water stream in the dif- 
fusor is limited to 0.24 m/s, which corresponds to the water flow of 
2500 m°/h. The same stream can be used also in discharging. The 
shape of the diffusor is not strongly effected to warm water layers. 
The best place for the diffusor is at one indoor end of those parallel 
tunnels. An output diffusor has to be situated in the other parallel 
tunnel at the same end near the bottom as the input diffusor. The 
fixed diffusor is situated 2-3 m under the roof. A vertically moving 
diffusor with temperature following control system could be situated 
to the right temperature layer, when the heat storage is charged. 
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10166 (CRIE-T—89046) Research and development of 
lithium/polyacenic semiconductor (PAS) battery for load condi- 
tloner use.: Basic performance of PAS as cathode material of 
lithium secondary cell. Ishihara, K. (Central Research Inst. of 
Electric Power Industry, Tokyo (Japan)); Iwahori, T.; Tanaka, T.; 
Yata, S.; Kinoshita, H.; Komori, T. Central Research Inst. of 
Electric Power Industry, Komae, Tokyo (Japan). Energy and Envi- 
ronment Lab. Aug 1990. 49p. (in Japanese). Order Number 
DE91742134. Source: OSTI; NTIS (US Sales Only). 

In order to develop a lithium secondary battery for load condi- 
tioner use, the basic performance of a polyacenic semiconductor 
(PAS) cathode for a lithium secondary battery was examined. Fol- 
lowing results are obtained; specific capacity of 130Ah/kg, specific 
energy of 375Wh‘kg based on the PAS weight, and high energy ef- 
ficiency of 93%, under the normal cutoff voltage range of 4V/2V. 
An outlook for achievement of a development aim (gravimetric en- 
ergy density of 70Wh/kg, volumetric energy density of 120Wh/I, 
and power performance of 20Wh/kg or above) for a load condi- 
tioner battery, is shown. In addition, a cycle test of floating cells 
including overcharged and overdischarged cells connected in se- 
ries, shows that a lithium/PAS cell has the advantage of having a 
substantial buffer capacity above and below the normal cutoff volt- 
ages and would be stable over a large number of cells connected 
in series. 14 refs., 31 figs., 6 tabs. 
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10167 (CRIE-T-89055) Charge discharge characteristic of 
Li/MoS, multicell including an overcharged cell and an 
overdischarged cell. Ishihara, K. (Central Research Inst. of Elec- 
tric Power Industry, Tokyo (Japan)); Kumai, K.; Ikeya, T.; lwahori, 
T.; Tanaka, T. Central Research Inst. of Electric Power Industry, 
Komae, Tokyo (Japan). Energy and Environment Lab: Aug 1990. 
35p. (In Japanese). Order Number DE91742132. Source: OSTI; 
NTIS (US Sales Only). 

In order to evaluate the influence of unbalance in cell voltage on 
the life of a large number of secondary lithium cells, laminated one 
on another, a test method, called Floating Method, was designed 
to be able to evaluate the behavior of single cell, in a series string 
of multi-stage connection by a small number of cells. For the Float- 
ing Method, taking it into consideration that, in a multi-stage series 
connection, even 100 in number of stages, the voltage of one cell, 
even if unbalanced, can be almost neglected in influence, as dis- 
persed on the other cells, and assuming one cell, charging and 
discharging in fundamental, to be a group of cells, connected into 
a multi-stage series, each cell was simulated in a series string of 
multi-stage connection by cells, connected into series and under a 
floating condition. When the lithium/molybdenum disulfide batteries 
were evaluated in charging and discharging behavior by that 
method, the operation was known to be comparatively stable, with 
exception of a small instability under the charging condition, which 
stability is characterized to be advantageous for the connection 
into a multi-stage series. 15 refs., 24 figs., 1 tab. 


10168 (CRIE-T-89058) Operation test of a load conditioner 
using sealed lead-acid batteries and life cycle test of lead-acid 
batteries. Yokota, T. (Central Research Inst. of Electric Power In- 
dustry, Tokyo (Japan)); Iwahori, T.; Kumai, K. Central Research 
Inst. of Electric Power Industry, Komae, Tokyo (Japan). Energy and 
Environment Lab. May 1990. 32p. (in Japanese). Order Number 
DE91742131. Source: OSTI; NTIS (US Sales Only). 

This report explained test result of load conditioner operation, 
using sealed lead-acid batteries, and number-of-cycles characteris- 
tics of sealed lead-acid batteries and accelerated life cycle test on 
lead-acid batteries. Used batteries were 18 NP-38Ah units, lami- 
nated one on another, 216V in battery voltage and 8.2kWh battery 
capacity, and integrated with a power converter. The load was 
mainly assumed to be that for the air conditioning use. The batter- 
ies was shortened to about 400 cycles in life, if sealed not to 
require the water supply, but could be lengthened to about 700 cy- 
cles in it, if provided with an appropriate system of charging. The 
load conditioner was designed to be compact to be (2/3) volumetri- 
cally (5001) and became possible in maintenance-free operation. In 
the load conditioner operation by the sealed lead-acid batteries, 
the daily quantitative ratio of charging to discharging largely influ- 
ences the life cycle. An accelerated life cycle test, possible in 
deepning the discharging, was proposed .and proved to be appro- 
priate. 12 refs., 21 figs., 4 tabs. 


10169 (DOE/CH/10406-T2) Sodium/metal chloride program 
conceptual design study: Final report. Beta Power, Inc., Salt 
Lake City, UT (USA). 31 Jul 1990. 1385p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC02- 
89CH10406. Order Number DE91007216. Source: OSTI;NTIS; 
GPO Dep. 

The purpose of the Sodium/Metal Chloride Design Study was to 
investigate and evolve candidate cell designs, using the metal 
chloride technology, which are responsive to future battery require- 
ments for electric vans. Using the present power and energy 
requirements for the ETX-ll, IDSEP and G-Van Electric Vehicle 
Programs, the design study was driven by a goal established by 
DOE/ANL for a 27% reduction in battery weight and volume. In ad- 
dition to battery performance figures of 150 Wh/kg and 200 Wh’ 
liter, the conceptual design had to meet the acceleration power de- 
mand throughout discharge, specific to each of the designated 
vans, even for the case where 10% of cells failed early. The power 
to accelerate the ETX-II Aerostar, for example, was 65 kW, or 160 
W/kg and 230 Wiliter. Clearly, the challenges that were established 
for the metal chloride system were intended to provide a high per- 
formance battery system for future van applications, in which a 
vehicle range of 200 miles and acceleration to 60 MPH in 15 sec- 
onds were deemed to be attractive features. This study was 
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perhaps the first DOE sponsored program which has directed the 
cell design to meet the perceived performance goals of future 
EVans. The two recommended cell designs are the central cathode 
multi-tube and the bipolar flat plate concepts. The former allows 
the use of external fuses in series with each tube to isolate failures 
and maintain cell operation. Since the fuses have a common termi- 
nation, the presence of an instantaneous short-circuit creates a 
high current path through the appropriate fuse, causing it to melt 
and open-circuit. The action of the fuse is enhanced by the greater 
numbers of electrolyte tubes associated with the central cathode 
design. The BFP design, on the other hand, uses smaller capacity 
cells that are compacted vertically in stacks with intrinsic shorting 
through failed cells to maintain operation of each string. 


10170 (EGG-EP-9015) Laboratory testing of the Sonnen- 
schein charger, Part number DTL 12040. Hardin, J.E.; Martin, 
M.E. EG and G Idaho, Inc., Idaho Falls, ID (USA). Sep 1990. 14p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC07-761ID01570. Order Number DE91006543. Source: 
OSTI;NTIS; GPO Dep. 

This report describes the results of testing the Sonnenschein 
DTL 12040 battery charger in the Idaho National Engineering Lab- 
oratory (INEL) battery laboratory. The purpose of this testing was 
to evaluate the suitability of this charger for charging electric vehi- 
cle battery packs made up of Sonnenschein sealed lead acid 
batteries or possibly other similar batteries. This evaluation 
consists primarily of identifying the charge algorithm used and eval- 
uating the resulting charge behavior. Other characteristics of the 
charger that could be significant are also noted. 5 figs., 2 tabs. 


10171 (NEI-DK-466) Production and characterization of 
Nasicon ceramics. Weiland Hoej, J. Danmarks Tekniske Hoe- 
jskole, Lyngby (Denmark). Inst. for Mineralindustri. 1988 290p. (in 
Danish). Contract EM-1223/87-2. Order Number DE91746213. 
Source: OSTI;NTIS (US Sales Only). 

EFP-87. 

The present work is a result of a number of government sup- 
ported EFP-projects on manufacturing and characterization of 
sodium ion conducting ceramics based on the Nasicon solid solu- 
tion, Nay,xZroSixP3_.~O;2, O<X<3. The Nasicon crystal structure 
is described and published cell parameters on the solid solution 
and substituted analogues are summarized in a model. The substi- 
tution Zr+ <=> 4Na* is discussed. Phase equilibria in 
the plane described by the extended Nasicon formula, 
Nay4x44vZlo—_y Six P3_xO40 showed a very limited substitution 
around the binary joint with Y>0.01. The liquid domain in the sys- 
tem NazO-ZrO2-Si02P20s at 1200 deg. C is estimated. Viasovite 
is found to melt incongruently to Parakeldyshite + liquid below 
1200 deg. C. Parakeldyshite is a solid solution given by the for- 
mula Naj_yZreSig_xP,O7, 0<X<0.11, A+ and B*not substitute 
in the Nasicon structure in the compositional range 2.1<X<3. The 
evolution of pore structure, nucleation of crystalline phases and 
sintering behaviour is outlined for the ZrO. deficient composition, 
Nao .94Zry .49Si2 20Po.20010.85. The ion conducti related to the tex- 
ture of the ceramic. It is shown that resistivity is proportional to the 
total area of grain boundaries. The resistivity of the Nasicon crystal 
phase is estimated to 280 ohmcm at room temperature. Chemical 
durability in NaCl and NaOH is relatet to the glass phase in the ce- 
ramic. Electrolysis in NaOH/NaOH-cells at room temperature and 
78 deg. C, shows that the results from the durability test applied 
for dynamic conditions. Na/Na-cells tests shows a complex interre- 
lation between lifetime, current density and temperature. 
Temperature is the dominating factor. (author). 


10172 (SAND-90-1195) Exploratory battery technology de- 
velopment and testing report for 1989. Magnani, N.J.; Diegle, 
R.B.; Braithwaite, J.W.; Bush, D.M.; Freese, J.M.; Akhil, A.A.; Lott, 
S.E. Sandia National Labs., Albuquerque, NM (USA). Dec 1990. 
123p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC04-76DP00789. Order Number DE91006753. 
Source: OSTI;NTIS; GPO Dep. 

Sandia National Laboratories, Albuquerque, has been designated 
as Lead Center for the Exploratory Battery Technology Develop- 
ment and Testing Project, which is sponsored by the US 
Department of Energy's Office of Energy Storage and Distribution. 
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In this capacity, Sandia is responsible for the engineering develop- 
ment of advanced rechargeable batteries for both mobile and 
stationary energy storage applications. This report details the tech- 
nical achievements realized in pursuit of the Lead Center's goals 
during calendar year 1989. 4 refs., 84 figs., 18 tabs. 


10173 (SAND-91-0175C) Advanced lead-acid batteries for 
utility applications. Akhil, A. (Sandia National Labs., Albuquerque, 
NM (USA)); Landgrebe, A. Sandia National Labs., Albuquerque, 
NM (USA). [1991]. 9p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC04-76DP00789. (CONF- 
910350-1: 3. international conference on batteries for utility energy 
storage, Kobe (Japan), 18-22 Mar 1991). Order Number 
DE91007070. Source: OSTI; NTIS; GPO Dep. 

During 1990, Sandia National Laboratories initiated an advanced 
lead-acid battery development program supported by the US De- 
partment of Energy's Office of Energy Management. The goal is to 
develop a low maintenance, cost effective battery by the mid- to 
late 1990's that is tailored to a variety of electric utility applications. 
Several parallel activities are being pursued to achieve this goal. 
One activity seeks to quantify the economic benefits of battery 
storage for specific cases in candidate utility systems and identify 
opportunities for field demonstration of battery systems at electric 
utility and utility customer sites. Such demonstrations will not only 
generate valuable operating experience data, but will also help in 
building user confidence in battery storage systems. Other activi- 
ties concentrate on cell- and battery-level research and 
development aimed at overcoming shortcomings in existing tech- 
nologies, such as Valve-Regulated Lead-Acid (VRLA), or, sealed 
lead-acid batteries. 


10174 High energy and high power lithium storage batter- 
les, and method for producing same. Pistoia, G. 12 Oct 1990. 
Filed date 11 Apr 1990. Canada Patent patent application 
2014438. 18p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

High energy, high power lithium storage batteries comprise an 
anode of lithium or lithium alloy, a non-aqueous electrolytic solution 
containing a lithium salt in one or more organic solvents, or a solid 
electrolyte consisting of a lithium salt/polymeric material complex, 
and a cathode based on a lithium-vanadium oxide of nominal stoi- 
chiometric formula LiV3Og,. The oxide is obtained in the amorphous 
form by means of a new process of synthesis in aqueous solution. 
The choice of the amorphous form for the cathode material 
provides better performance with respect to the corresponding ma- 
terial in the crystalline form. Experiments are described to illustrate 
the performance of batteries according to the invention. 4 figs. 


10175 Organic electrolyte solution type cell. Kita, Fusaji. 30 
Sep 1990. Filed date 30 Mar 1990. Canada Patent patent applica- 
tion 2013482. 23p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

An organic electrolytic solution type electrochemical cell is dis- 
closed, using an electrolytic solution of a lithium salt in a polar 
solvent. The polar solvent comprises a compound having an 
organophobic group and an organophilic group. With this com- 
pound, the surface of the lithium electrode may be protected so 
that the reaction of lithium metal with the electrolytic solution, impu- 
rities, or water may be prevented. In a preferred embodiment, a 
trialkylamine is used in combination with LiPFg as the electrolyte. 
In such a combination, the trialkylamine not only protects the 
lithium electrode but also stabilizes the LiPF,. Other stabilizers 
such as an N-dialkylamide may be used. The positive electrode of 
the cell is preferably MnOz. The cell has improved storage stability 
and good charge-discharge characteristics. Experiments are de- 
scribed to illustrate the invention. 3 figs., 3 tabs. 
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10176 (DOE/IE-0019P) The report on The Western Hemi 
sphere Energy Cooperation Study. USDOE Assistant Secretary 





for International Affairs and Energy Emergencies, Washington, DC 
(USA). Energy Assessments Div. Oct 1990. 191p. Sponsored by 
U.S. DOE Assistant Secretary for International Affairs and Energy 
Emergencies. Order Number DE91006881. Source: OSTI;NTIS; 
GPO Dep. 

The Report on the Western Hemisphere Energy Cooperation 
Study is forwarded in accordance with Public Law 100-373, which 
directed the Secretary of Energy, in cooperation with the Secre- 
taries of State and Commerce, to conduct a study on “how best to 
enhance cooperation between the United States and other coun- 
tries of the Western Hemisphere with respect to energy policy 
including stable supplies of, and stable prices for, energy.” This re- 
port highlights the direct relationship between US national energy 
security and energy developments in the rest of the world, particu- 
larly in the Americas. The recommendations of the report are 
designed to identify new opportunities for effective energy coopera- 
tion leading to the adoption of market-based energy policies. The 
recommendations of the report will, however, have no effect on the 
current budgets of the applicable agencies. The report calls for: 
the establishment of active relationships with regional energy 
organizations; the expansion of the network of bilateral energy con- 
sultations with key countries in the region; greater utilization of US 
energy technologies in the Hemisphere; and the establishment of a 
policy working group to assure that energy programs of the aid 
agencies are consistent and support economic development and 
environmental goals. 


10177 (NEDO-P-8915) Feasibility study to apply new en- 
ergy as local energy. New Energy Development Organization, 
Tokyo (Japan). Mar 1990. 132p. (In Japanese). Sponsored by New 
Energy and Industrial Technology Development Organization. Or- 
der Number DE91742215. Source: OSTI; NTIS (US Sales Only). 
Through grasping the aspect and progress status of model plan, 
pertaining to the introduction of different oil-replacing engergies, so 
far discussed in different regions, and analyzing its degree of 
maturity and dominant cause for obstructing it not to be finally ma- 
terialized, the present survey collected basic data orderly about the 
feasibility evaluation and development of new energy model system 
introduction from now on. The local energy utilization plan, being 
promoted by the government and public entities, is almost stag- 
nant, at present, in a flow to realization. While in both the private 
and public facilities, local energy utilization plants, individually of 
the own facilities, are being steadily widened in use even in spite of 
long term lowness in price for energy, which plants mostly are hot 
water supply plants, applying the cogeneration or solar heat. The 
problem in developing the model system to introduce new energy 
is about the distributed arrangement of small type high efficiency 
system and network formation to combinedly utilize different energy 
sources, corresponding to that arrangement. 49 figs., 62 tabs. 


10178 (RISO-M-2877) Technologies for production of elec- 
trticity or heat. Schlieisner, L. Risoe National Lab., Roskilde 
(Denmark). Systems Analysis. Mar 1990. 170p. (in Danish). Con- 
tract ENS-83401-2. Order Number DE91622884. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Denmark. 

In connection with the production of "Energi 2000 - Handlings- 
plan for en baeredygtig udvikling” (Energy 2000 - Plan of 
Management for a Sustaniable Development) a summary and eval- 
uation of various electric power and heat production technolgies 
was produced. Technologies in relation to fusion, wind energy, so- 
lar energy, wave energy, heat storage, electric power storage and 
hydrogen are dealt with. In each case a description of the techno- 
logical development in the relevant field, also in relation to long 
(2030), middie (2015) and short term (2000) commercial aspects, 
is given. The technology is also explained in relation to energy and 
socio-economical aspects. The consequences of the utilization of 
the mentioned technologies with regard to the total energy and 
electric power systems and aspects of Danish industrial policy are 
considered. Suggestions are presented as to future subjects for re- 
search and development in relation to each technology. A number 
of these technologies are not yet used commercially. The descrip- 
tions are thus given on the basis of development on a global basis. 
(author) 32 tabs., 31 ills., 19 refs. 
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10179 (DOE/CE/27462-T1) COMPLEAT [Community- 
Oriented Model for Planning Least-Cost Energy Alternatives 
and Technologies]: A planning tool for publicly owned electric 
utilities: Final report. American Public Power Association, Wash- 
ington, DC (USA). Sep 1990. 153p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract FG01- 
87CE27462. Order Number DE91006955. Source: OSTI;NTIS; 
GPO Dep. 

COMPLEAT takes its name, as an acronym, from Community- 
Oriented Model for Planning Least-Cost Energy Alternatives and 
Technologies. It is an electric utility planning model designed for 
use principally by publicly owned electric utilities and agencies 
serving such utilities. As a model, COMPLEAT is significantly more 
full-featured and complex than called out in APPA’s original plan 
and proposal to DOE. The additional complexity grew out of a se- 
ries of discussions early in the development schedule, in which it 
became clear to APPA staff and advisors that the simplicity charac- 
terizing the original plan, while highly desirable in terms of utility 
applications, was not achievable if practical utility problems were to 
be addressed. The project teams settled on Energy 20/20, an exist- 
ing model developed by Dr. George Backus of Policy Assessment 
Associates, as the best candidate for the kinds of modifications 
and extensions that would be required. The remainder of the 
project effort was devoted to designing specific input data files, out- 
put files, and user screens and to writing and testing the compute 
programs that would properly implement the desired features 
around Energy 20/20 as a core program. This report presents in 
outline form, the features and user interface of COMPLEAT. 


2902 Economics and Sociology 


Refer also to citation(s) 9652, 9687, 10179, 10202, 10206, 10213, 
10227, 10957 


10180 (DOE/EIA-0466(89)) Profiles of foreign direct 
investment in US energy 1989. USDOE Energy Information Ad- 
ministration, Washington, DC (USA). Office of Energy Markets and 
End Use. 18 Dec 1990. 43p. Sponsored by U.S. DOE Energy In- 
formation Administration. Order Number DE91008222. Source: 
OSTI;NTIS; GPO Dep. 

In accordance with Section 657, Subpart 8, of the US Depart- 
ment of Energy Organization Act, the Energy Information 
Administration (EIA) prepares an annual report for the Secretary of 
Energy and for transmittal to Congress. This report summarizes the 
activities in the United States by foreign-affiliated companies that 
own or control US energy sources and supplies. The following pro- 
files for 1989 are presented: foreign direct investment in US 
petroleum, including natural gas, and coal mining; energy produc- 
tion, processing, distribution, and reserves of foreign-affiliated 
companies; financial performance and investment activity of 
foreign-affiliated energy companies; overseas petroleum operations 
of US companies; and comparisons of foreign-affiliated companies 
with US energy companies. The information contained in this report 
is intended for use by the Congress, government agencies, energy 
industry analysts, international trade and finance analysts, and the 
general public. 5 figs., 17 tabs. 


2903 Environment, Health, and Safety 


Refer also to citation(s) 9653, 9740, 9762, 9765, 9849, 10251, 
10959, 10991, 12257 


10181 (DOE/EH-0162P) Environmental audit, Bonneville 
Power Administration, lower Columbia area. USDOE Assistant 
Secretary for Environment, Safety, and Health, Washington, DC 
(USA). Office of Environmental Audit. Nov 1990. 218p. Sponsored 
by U.S. DOE Environment Safety & Health. Order Number 
DE91004927. Source: OSTI;NTIS; GPO Dep. 

This report documents the results of the US Department of En- 
ergy’s (DOE's) Environmental Audit conducted by the DOE 
Headquarters Office of Environmental Audit within the Bonneville 
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Power Administration's (BPA’s) Lower Columbia Area. The BPA fa- 
cilities included in the Audit are the Ross Complex in Vancouver, 
Washington; the substations of North Bonneville, North Bonneville 
Annex, Camas, and Longview within the state of Washington; and 
the Acton and Troutdale Substations within the state of Oregon. 
The independent Audit was conducted by a team of professionals 
from DOE and contractors. The purpose of the Audit is to provide 
the Secretary of Energy, Admiral James D. Watkins, Ret., with the 
status of environmental programs within BPA’s Lower Columbia 
Area. The Environmental Audit team identified 25 findings dealing 
with the lack of conformance with federal and state laws and regu- 
lations and DOE Orders, and 7 findings in which BMPs were not 
attained. Although all findings require corrective action, none re- 
quired cessation of operations or reflect situations that present an 
immediate risk to public health or the environment. The Audit team 
noted inadequacies in PCB management included storage, label- 
ing, reporting, and spill control. The most significant causal factors 
for the findings include lack of policy implementation throughout the 
Lower Columbia Area, inadequate training of personnel charged 
with environmental protection, lack of standard operating proce- 
dures for many programs, lack of reviews and appraisals, and an 
inaccurate perception of low risk for environmental concerns. 


10182 (DOE/EH-0170) Environmental Audit, Western Area 
Power Administration, Phoenix Area: Phoenix Area Operation 
and Maintenance Complex, Amargosa Substation, Basic Sub- 
station, Mead Substation, Coolidge Substation,Liberty 
Substation, Phoenix Substation. USDOE Assistant Secretary for 
Environment, Safety, and Health, Washington, DC (USA). Office of 
Environmental Audit. Jan 1991. 196p. Sponsored by U.S. DOE En- 
vironment Safety & Health. Order Number DE91007603. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This report documents the results of the Environmental Audit at 
selected sites of the Western Area Power Administration’s (West- 
ern) Phoenix Area Office (PAO) conducted by the US Department 
of Energy's (DOE) Office Environmental Audit. The scope of the 
Audit was comprehensive, covering all environmental activities, 
with the exception of radiation and the National Environmental Pol- 
icy Act (NEPA). Compliance with applicable federal, state, and 
local regulations and requirements; internal Western requirements; 
DOE Orders; and best management practices (BMP) was as- 
sessed. Strengths of the PAO line management organization are 
reflected in its expressed commitment to change the status of its 
past environmental protection program to one that is more proac- 
tive, sound, and committed to correcting environmental Problems 
before they pose a threat to the quality of the environment or pub- 
lic health and welfare. The PAO has made its biggest strides by its 
concerted efforts to eliminate polychlorinated biphenyls (PCB). 
However, the PAO has a long way to go to demonstrate its com- 
mitment to correcting existing environmental problems. PAO line 
management personnel do not have the technical background, en- 
vironmental knowledge, or experience to carry out their delegated 
responsibilities. Policy development and implementation activities 
have been informally assigned to personnel who are not ade- 
quately supervised. A lack of environmental audits and reviews by 
line management has also contributed to the absence of a Waste 
Minimization Program and Plan, and Pollution Prevention Aware- 
ness Program. The PAO does not have a comprehensive or 
structured environmental protection program, which resulted in 
noncompliance with environmental regulations. The lack of a qual- 
ity assurance (QA) program for the PAO has resulted in laboratory 
and sampling data that are not scientifically valid or defensible. 3 
figs., 9 tabs. (JF) 


10183 (INIS-mf-12775) Submission to the Senate Standing 
Committee on Industry, Science and Technology Inquiry into 
the impact that Australian industry, science and technology 
can make to reducing the impact of the Greenhouse effect. 
Australian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia). Aug 1989 54p. Order Number DE91619460. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The submission makes some comments on historical aspects of 
comparisons between nuclear energy and non-nuclear strategies 
and technologies (including conservation/efficiency and renewable 


144 ERA Vol. 16, No. 4 


energy) and the relative economics of nuclear energy and conser- 
vation/efficiency strategies. It seek to place the nuclear factor within 
a larger perspective of choices and trade-offs and then to analyse 
that nuclear factor in more detail to demonstrate its potential and 
limitations and to counter misinformation and distortion about it. 
The nuclear techniques described in Section 2 provide Australia 
and the world with tools which not only can provide basic data 
about the Greenhouse effect in the immediate term, but can also 
contribute immediate term solutions to aspects of the problems 
which are either contributing to the Greenhouse effect (industrial 
processes) or likely to be affected by it in the near future (land and 
water uses). The Australian Nuclear Science and Technology Orga- 
nization has many of these nuclear-related and non-nuclear 
techniques which can be of assistance in building up the data base 
on Greenhouse effects and developing techniques for controlling or 
reducing industrial and other sources of Greenhouse gases. There- 
fore, nuclear energy can be a longer term strategy which could be 
integrated into many countries’ programs of actions to ameliorate 
the impact of global warming. 23 refs., 12 figs., 2 tabs. 


10184 (ORNL-6608/R11) Environmental Regulatory Update 
Table, December 1990. Hawkins, G.T.; Houlberg, L.M.; Noghrei- 
Nikbakht, P.A.; Salk, M.S. Oak Ridge National Lab., TN (USA). Jan 
1991. 103p. Sponsored by U.S. DOE Environment Safety & 
Health, DOE Contract AC05-840R21400. Order Number 
DE91007773. Source: OSTI;NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3447. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated each month with information from the Federal Register 
and other sources, including direct contact with regulatory agen- 
cies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


10185 (ORNL-6658) Environmental regulatory update te- 
ble, January 1991. Hawkins, G.T.; Houlberg, L.M.; Salk, M.S. Oak 
Ridge National Lab., TN (USA). Feb 1991. 104p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE91007768. Source: OSTI;NTIS; GPO Dep. 

The Environmental Regulatory Update Table provides information 
on regulatory initiatives of interest to DOE operations and contrac- 
tor staff with environmental management responsibilities. The table 
is updated each month with information from the Federal Register 
and other sources, including direct contact with regulatory agen- 
cies. Each table entry provides a chronological record of the 
rulemaking process for that initiative with an abstract and a projec- 
tion of further action. 


10186 (RVF-90-4) Solid waste management in Sweden. 
Svenska Renhallningsverks-Foereningen, Stockhom (Sweden). 
May 1990. 35p. Order Number DE91746296. Source: OSTI;NTIS 
(US Sales Only). 

The report is a review of the management of non-radioactive 
wastes in Sweden. All aspects of waste collection, recycling, incin- 
eration, deposition etc are given, as well as environmental aspects, 
problem areas, legislation and a listing of institutions, authorities 
and trade organisations of importance in the area. 


10187 (WHC-EP-0390) Hanford site asbestos abatement 
plan. Wells, G.T.; Hughes, M.C. Westinghouse Hanford Co., Rich- 
land, WA (USA). Dec 1990. 93p. Sponsored by U.S. DOE Office of 
Environmental Restoration and Waste Management. DOE Con- 
tract AC06-87RL10930. Order Number DE91007914. Source: 
OSTI;NTIS; GPO Dep. 

The Hanford Site Asbestos Abatement Plan presents budget 
planning cost estimates and recommends priorities for asbestos 
abatement activities to be conducted on Hanford Site Facilities. 
The Plan uses asbestos assessment information gathered in fiscal 
year 1989 to evaluate all Hanford Site facilities. Of those facilities 
evaluated, 414 were found to contain asbestos-containing materials 
and were classified according to the potential risk of asbestos ex- 
posure to building personnel. Sixty-four facilities are determined to 
be Class A, indicating a high potential for exposure. The Class A 
facilities are recommended to.be the highest priority for asbestos 
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abatement activities with an estimated $19.3 million required to 
abate the Class A facilities. 8 refs., 3 figs., 2 tabs. 


10188 (WSRC-MS-90-182) Savannah River Site (SRS) envi- 
ronmental overview. O’Rear, M.G. (USDOE Savannah River 
Operations Office, Aiken, SC (USA)); Steele, J.L.; Kitchen, B.G. 
Westinghouse Savannah River Co., Aiken, SC (USA). [1990]. 25p. 
Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO9-89SR18035. Order Number DE91005708. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The environmental surveillance activities at and in the vicinity of 
the Savannah River Site (SRS) [formerly the Savannah River Plant 
(SRP)] comprise one of the most comprehensive and extensive en- 
vironmental monitoring programs in the United States. This 
overview contains monitoring data from routine and nonroutine ra- 
diological and nonradiological environmental surveillance activities, 
summaries of environmental protection programs in progress, a 
summary of National Environmental Policy Act (NEPA) activities, 
and a listing of environmental permits (Appendix A) issued by reg- 
ulatory agencies. This overview provides information about the 
impact of SRS operations on the public and the environment. The 
SRS occupies a large area of approximately 300 square miles 
along the Savannah River, principally in Aiken and Barnwell coun- 
ties of South Carolina. SRS’s primary function is the production of 
tritium, plutonium, and other special nuclear materials for national 
defense, for other governmental uses, and for some civilian pur- 
poses. From August 1950 to March 31, 1989, SRS was operated 
for the Department of Energy (DOE) by E. |. du Pont de Nemours 
& Co. On April 1, 1989 the Westinghouse Savannah River Com- 
pany assumed responsibility as the prime contractor for the 
Savannah River Site. 


2904 Energy Resources 
Refer also to citation(s) 9872, 10207 


10189 (DOE/IE/10521-T5) Energy profiles of selected Pa- 
cific island nations. Hansen, J.; Rizer, J. East-West Center, 
Honolulu, Hi (USA). Resource Systems Inst. [1988]. 114p. Spon- 
sored by U.S. DOE Office of Administration and Human Resource 
Management. DOE Contract FG01-861E10521. Order Number 
DE91007569. Source: OSTI;NTIS; GPO Dep. 

This report presents energy profiles for 10 Pacific island nations. 
The energy statistics are discussed within the context of national 
development issues. These energy profiles include data that are 
used to indicate energy’s importance to these nations and specifi- 
cally with respect to their economic development. Obviously energy 
is important to all nations. However, the authors highlight a situa- 
tion where, for example, the value of petroleum imports can 
exceed the value of domestic commodity exports, and where most 
of the population do not have access to electricity. In other words, 
this is a region of the world where per capita incomes are relatively 
high for developing nations and food and shelter are available, and 
yet as the 21st century approaches, electricity remains beyond the 
means of most people. To those familiar with the Pacific islands, 
these facts are known. However, for those who are unfamiliar with 
the island region and who require energy statistics, the data pre- 
sented in this report could prove enlightening. One aim of the 
report is to provide information for such readers. The main purpose 
of the report, however, is to compile the most recent available en- 
ergy statistics in a useful format and distribute this information as 
quickly as possible. Thus, the energy profiles are not intended to 
be comprehensive or to fill gaps in the data bases of specific na- 
tions. Instead, the approach has been to collect the data in a 
format which can be updated periodically. Although the types and 
quantity of data may change, this report is an attempt to establish 
a system for the future collection of energy statistics. Moreover, the 
systematic collection and analyses of data are essential to the 
management and conservation of energy, a primary objective of 
most island nations’ energy plans. 68 refs., 3 figs., 53 tabs. (JF) 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 9665, 9857, 9858, 10203, 10204, 10213, 
10277, 10321, 10332 


10190 (CONF-9009201—) Radioluminescent lighting tech- 
nology: Technology transfer conference proceedings. USDOE 
Assistant Secretary for Defense Programs, Washington, DC (USA). 
Office of Classification and Technology Policy. [1990]. 129p. Spon- 
sored by U.S. DOE Defense Programs. From Technology transfer 
conference: radioluminescent lighting technology; Annapolis, MD 
(USA); 25-26 Sep 1990. Order Number DE91004918. Source: 
OSTI;NTIS; GPO Dep. 

The glow-in-the-dark stereotype that characterizes the popular 
image of nuclear materials is not accidental. When the French sci- 
entist, Henri Becquerel, first discovered radioactivity in 1896, he 
was interested in luminescence. Radioluminescence, the produc- 
tion of light from a mixture of energetic and passive materials, is 
probably the oldest practical application of the unstable nucleus. 
Tritium-based radioluminescent lighting, in spite of the biologically 
favorable character of the gaseous tritium isotope, was included in 
the general tightening of environmental and safety regulations. Tri- 
tium light manufacturers would have to meet two fundamental 
conditions: (1) The benefit clearly outweighed the risk, to the ex- 
tent that even the perceived risk of a skeptical public would be 
overcome. (2) The need was significant enough that the customer/ 
user would be willing and able to afford the cost of regulation that 
was imposed both in the manufacture, use and eventual disposal 
of nuclear materials. In 1981, researchers at Oak Ridge National 
Laboratory were investigating larger radioluminescent applications 
using byproduct nuclear material such as krypton-85, as well as tri- 
tium. By 1982, it appeared that large source, (100 Curies or more) 
tritium gas tube, lights might be useful for marking runways and 
drop zones for military operations and perhaps even special civilian 
aviation applications. The successful development of this idea de- 
pended on making the light bright enough and demonstrating that 
large gas tube sources could be used and maintained safely in the 
environment. This successful DOE program is now in the process 
of being completed and closed-out. Working closely with the tritium 
light industry, State governments and other Federal agencies, the 
basic program goals have been achieved. This is a detailed report 
of what they have learned, proven, and discovered. 91 refs., 29 
figs., 5 tabs. (JF) 


10191 (LA-UR-90-3981) Opportunities for accelerating 
commercial development via effective partnering. Barks, R.E. 
Los Alamos National Lab., NM (USA). [1991]. 3p. Sponsored by 
U.S. DOE Office of Administration and Human Resource Man- 
agement. DOE Contract W-7405-ENG-36. (CONF-910263-2: 
COMPCON '91, San Francisco, CA (USA), 25 Feb - 1 mar 1991). 
Order Number DE91005900. Source: OSTI; NTIS; GPO Dep. 

Short communication. COMMERCIAL SECTOR/echnology trans- 
fer; US DOE 


10192 (NEI-DK-479) Danish international office for renew- 
able energy: Final report. Styregruppen for Vedvarende Energi 
(Denmark). Aug 1990 60p. (in Danish). Contract TR-87.0679. Or- 
der Number DE91746263. Source: OSTI;NTIS (US Sales Only). 

In 1988, the Danish government agreed to support the establish- 
ment of an office to promote export of Danish renewable energy 
equipment. The aim was to follow up inquiries from abroad which 
lay on the desks of manufacturers and to take part in export pro- 
motion for groups of Danish firms in especially chosen areas, for 
example in Portugal, Spain and the East European countries. The 
activities of this office, including administrative procedures in rela- 
tion to international licitation and registration, are described. 
Reports of meetings between potential customers and Danish 
representatives are presented in detail and a list of Danish manu- 
facturers of renewable energy equipment is to be found in the 
publication. (AB). 

10193 (ORNL/TM—11633) Florida radioluminescent taxiway 
light development program: Final report. Haff, K.W.; Tompkins, 
J.A.; Travis, D.T. Oak Ridge National Lab., TN (USA). Oct 1990. 
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88p. Sponsored by U.S. Department of Defense. DOE Con- 
tract ACO5-840R21400. Order Number DE91005650. Source: 
OSTI;NTIS; GPO Dep. 

In 1980, the US Air Force (USAF) Engineering and Services 
Center at Tyndall Air Force Base, Florida, requested that the Ra- 
dioisotope Technology Group of the Chemical Technology Division 
at Oak Ridge National Laboratory (ORNL) develop large-scale, 
tritium-powered, radioluminescent (RL) airfield lighting systems. 
The RL lighting systems possess the advantages of being portable, 
requiring no electrical power source, having a long shelf life, and 
being unaffected by environmental extremes. These characteristics 
make the RL system well-suited for harsh environments where the 
cost of electrical power production is high and traditional incandes- 
cent airfield lighting systems are difficult to maintain. Additionally, 
the system is well suited for environments where corrosion of 
wiring and water entry into wiring systems make them difficult to 
maintain. In 1985, the State of Florida, Department of Transporta- 
tion (DOT), through contract with the City of St. Petersburg, Florida 
became a participant in the program to develop RL lighting systems 
for use in small commercial airports. Radioluminescent lighting is 
typically a large-surface-area, low-intensity light, source that oper- 
ates 100% of the time. The RL light sources gradually decrease in 
brightness over time, so periodic replacement (every 6 to 8 years) 
is necessary. RL lighting functions best in low ambient light, which 
provides the high contrast ratios necessary for successful use of 
these devices. Previous work with the USAF was primarily devoted 
to research and development for the large scale light sources nec- 
essary for RL airfield lighting. Experiments were conducted on 
phosphors and phosphor mixtures to develop a brighter blue light 
for taxiway use. Numerous calculations were made to demonstrate 
the safety of the system to the Florida Department of Health and to 
obtain the license. 3 refs., 6 figs., 3 tabs. (JF) 


10194 (PNL-SA-18465) Meet the best! Award-winning 
technologies from Pacific Northwest Laboratory. Pacific North- 
west Lab., Richland, WA (USA). Sep 1990. 18p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract ACO06-76RL01830. Order 
Number DE91006973. Source: OSTI;NTIS;INIS; GPO Dep. 

The Battelle Memorial Institute has managed the Pacific North- 
west Laboratory (PNL) for the US Department of Energy for 25 
years. During this time, numerous new technologies have been 
discovered and developed at PNL as a result of our research pro- 
grams. This document will introduce you to some of the more 
significant discoveries and newly commercialized technologies. 
Each of the technologies described has received an award from 
Research & Development magazine or the Federal Laboratory 
Consortium—sometimes both! Each technology is available to you 
through PNL’s technology transfer program or one of our licensees. 
Similarly, our award-winning scientists and engineers are available 
to assist you as you search for innovative technologies to solve 
your technical problems. These researchers are familiar with cur- 
rent problems confronting industry, government agencies, and the 
academic community. They are happy to apply their skills and 
PNL’s resources to your problems. PNL encourages its researchers 
to work with government agencies, universities, and US industries. 
PNL technology transfer programs address the nation’s drive to- 
ward increased competitiveness by being flexible and aggressive, 
and are designed to tailor results to fit your needs and those of your 
clients. If you are in search of a new technology or increased com- 
petitiveness, consider collaborative efforts with our award-winning 
staff, whose accomplishments are synopsized in this booklet. 


10195 (SAND-90-2113C) The design and flight testing of a 
high-performance low-cost parachute system for a 1000 Ib 
payload. Behr, V.L. Sandia National Labs., Albuquerque, NM 
(USA). [1991]. 8p. Sponsored by U.S. Department of Defense. 
DOE Contract AC04-76DP00789. (CONF-9104171-1: 11. AIAA 
aerodynamic decelerator systems technology conference, San 
Diego, CA (USA), 9-11 Apr 1991). Order Number DE91007733. 
Source: OSTI;NTIS; GPO Dep. 

An airdrop system is being developed by Sandia National Labo- 
ratories for the US Army which is to be delivered as low as 300 ft 
above ground level and at speeds as high as Mach 0.95. The de- 
velopment of the system includes both the vehicle and the 
parachute recovery system. The gross weight of the vehicle when 
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dropped is approximately 950 Ibs. The parachute system employs 
an aerodynamically deployed tailplate, a reefed and staged drogue 
parachute, and a cluster of three main parachutes. The three main 
parachutes are T-10 personnel parachutes. The use of these 
parachutes will help minimize the cost of the parachute system. 
This system has been both ground and flight tested. This paper 
stresses the results of the flight test program and the impact those 
results had on the design of the parachute system. 2 refs., 5 figs., 
1 tab. 


10196 (SAND-90-2220C) The development of a Ram Alr 
Decelerator for the recovery of artillery shells. Behr, V.L.; Cole, 
J.K.; Croll, R.H. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 8p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO4-76DP00789. (CONF-9104171-2: 11. AIAA aerodynamic 
decelerator systems technology conference, San Diego, CA (USA), 
9-11 Apr 1991). Order Number DE91007732. Source: OSTI;NTIS; 
GPO Dep. 

Sandia National Laboratories is responsible for the design of re- 
covery systems for atomic artillery shells that are periodically 
tested by artillery firings. It is desirable to have a recovery system 
that exhibits a high degree of reliability due to the costs associated 
with each test shell. A Ram Air Decelerator (RAD) has been inves- 
tigated as a candidate replacement for the current parachute 
recovery system. Tests have included proof-of-concept tests on a 
truck towing rig, non-spinning airdrop tests, spin tests in a high alti- 
tude chamber and artillery fired projectile tests. Although testing 
had to be terminated before the program could be completed, 
significant strides were made in RAD design for this harsh environ- 
ment. Possible design improvements were identified for future 
testing should the program be revived. 3 refs., 8 figs., 2 tabs. 


10197 (SAND-91-0003C) Sandia National Laboratories. 
Sandia National Labs., Albuquerque, NM (USA). [1991]. 8p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-910271—1: 2. annual workshop on QA in 
basic research and research and development environments, 
Golden, CO (USA), 7-8 Feb 1991). Order Number DE91005838. 
Source: OSTI;NTIS; GPO Dep. 

Sandia National Laboratories is a multiprogram engineering labo- 
ratory that serves the nation through the Department of Energy 
(DOE), both in its programs and those of other agencies. Major re- 
search and development responsibilities cover nuclear weapons, 
arms control, energy, environment and other areas of strategic im- 
portance to national security. The principal mission is to support 
national defense policies by ensuring that the nuclear weapon 
stockpile meets the highest standards of safety, security, control 
and military performance. In May of 1968, the Albuquerque Office 
of DOE (then AEC) assigned the Quality Assurance function to 
Sandia Laboratories on all products for which Sandia has design 
responsibility. The Sandia Quality Improvement Plan presents a 
Quality Management System that integrates the Sandia quality poli- 
cies and several independent improvement processes into a 
cohesive structure. This structure guides day-to-day operations to- 
ward strategic objectives. The Sandia Quality Policy provides the 
underlying principles for the management of our research and engi- 
neering efforts and establishes our customers as the central focus 
of our Sandia quality improvement efforts. Operationally, these ef- 
forts are centered around quality improvement processes based on 
good management practices developed by AT&T, and progress is 
measured against the Malcolm Baldridge National Quality Award 
criteria. Developing a comprehensive plan based on these pro- 
cesses requires that we determine where we are, where we want 
to be, and how we measure our progress. 1 fig: (JF) 
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Refer also to citation(s) 9618, 9645, 9646, 10183, 10216, 10328, 
10959 


10198 (IAEA-INFCIRC-388) Argentine-Brazilian declaration 

on common nuclear policy. International Atomic Energy Agency, 

Vienna (Austria). Dec 1990. 3p. Translated from Spanish. Order 

Number DE91619530. Source: OSTI;NTIS (US Sales Only);INIS. 
Translated from Spanish. 





The document reproduces the text of the Argentine-Brazilian 
Declaration on Common Nuclear Policy, signed by the Presidents 
of Argentina and Brazil at Foz do Ignacu, Brazil, on 28 November 
1990. At the invitation of the Governments of Argentina and Brazil, 
the Agency’s Director General attended the signing ceremony. 


10199 (ORNL/NSP-90/8) DOE [Department of Energy]- 
Nuclear Energy Standards Program annual assessment, FY 
1990. Williams, D.L. Jr. Oak Ridge National Lab., TN (USA). Nov 
1990. 12p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract ACO5-840R21400. Order Number DE91004903. Source: 
OSTI;NTIS;INIS; GPO Dep. 

To meet the objectives of the programs funded by the Depart- 
ment of Energy (DOE)-Nuclear Energy (NE) Technology Support 
Programs, the Performance Assurance Project Office (PAPO) ad- 
ministers a nuclear standards program and related activities and 
fosters the development and application of standards. This stan- 
dards program is carried out in accordance with the principles in 
DOE Order 1300.2, Department of Energy Standards Program, De- 
cember 18, 1980. The purposes of this effort, as set forth in three 
subtasks, are to (1) manage the NE Standards Program, (2) man- 
age the development and maintenance of NE standards, and (3) 
operate an NE Standards Information Program. This report as- 
sesses the Performance Assurance Project Office (PAPO) activities 
in terms of the objectives of the Department of Energy-Nuclear En- 
ergy (DOE-NE) funded programs. To meet these objectives, PAPO 
administers a nuclear standards program and related activities and 
fosters the development and application of standards. This task is 
carried out in accordance with the principles set forth in DOE Order 
1300.2, Department of Energy Standards Program, December 18, 
1980, and DOE memorandum, Implementation of DOE Orders on 
Quality Assurance, Standards, and Unusual Occurrence Reporting 
for Nuclear Energy Programs, March 3, 1982, and with guidance 
from the DOE-NE Technology Support Programs. 1 tab. (JF) 


2907 Transport and Storage 
Refer also to citation(s) 10161 
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Refer also to citation(s) 9850, 10160 


2910 Conservation 
Refer also to citation(s) 10179, 10251, 10261, 10262 


10200 (DOE/BP-1476) Energy-efficient water heating pro- 
gram for the residential sector: Draft. USDOE Bonneville Power 
Administration, Portland, OR (USA). Sep 1990. 18p. Sponsored by 
U.S. DOE Office of Administration and Human Resource Manage- 
ment. Order Number DE91006229. Source: OSTI;NTIS; GPO Dep. 
During the power surplus period of the late 1980's, Bonneville 
sponsored market research which provided an understanding of 
the market environment in the water heating end-use. The major 
areas of investigation included market trends, consumer purchas- 
ing practices, unit price, and availability of energy-efficient models. 
In 1988, Bonneville conducted a series of meetings with utilities 
operating water heater programs. Discussions focused on utility 
program concerns and the appropriate role for Bonneville as the 
region seeks efficiency in residential water heating. The design of 
the Program is based to a large degree on the experiences gained 
by regional utilities operating water heater incentive programs. In 
addition, an analysis of incentive programs operated outside the 
region has been helpful in the development of a regional program. 
Bonneville is a member of the Appliance Efficiency Group (AEG), 
formerly the Northwest Appliance Efficiency Group, and partici- 
pates in discussions on water heating issues as they relate to the 
Pacific Northwest. The work done with the Appliance Efficiency 
Group has provided additional input in the development of the 
Program. This Program has been developed using a Public In- 
volvement Process. A draft program strategy was made available 
to the public for comment during April 1990. The comments re- 
ceived were considered in the development of this document. 
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10201 (DOE/CE—0296P) Annual report to the President and 
the Congress on the State Energy Conservation Program for 
calendar year 1989. USDOE Assistant Secretary for Conservation 
and Renewable Energy, Washington, DC (USA). Office of State 
and Local Assistance Programs. Dec 1990. 14p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. Order Number 
DE91005911. Source: OSTI;NTIS; GPO Dep. 

The Department is required by Section 365(c) of Title 3, Part C, 
of the Energy Policy and Conservation Act (EPCA), 42 U.S.C. 
6321-6327, as amended by Title 4, Part B of the Energy Conserva- 
tion and Production Act (ECPA), to report annually to the President 
and the Congress on the operation of the State Energy Conserva- 
tion Program. The report is to include an estimate of the energy 
conservation achieved, and the degree of state participation and 
achievement as well as a description of innovative conservation 
programs undertaken by individual states. Together the EPCA and 
the ECPA constitute the State Energy Conservation Program 
(SECP) which has provided the states (any one of the 50 states, 
the District of Columbia, Puerto Rico, and the Territories and pos- 
sessions of the United States) with funding to help establish and 
maintain their capability to plan, design, implement and coordinate 
a variety of programs and initiatives designed to promote energy 
conservation and efficiency at state and local levels. All states 
have operational programs funded under EPCA (no monies have 
been appropriated under ECPA since FY 1981). In addition, the 
majority of states have augmented the SECP with oil overcharge 
funding they have received over the past several years. Each state 
is required to provide a twenty-percent match for the Federal funds 
received, and its Base Plan must include the following program 
measures: (1) mandatory lighting efficiency standards for state 
public buildings; (2) programs to promote the availability and use of 
carpool, vanpool, and public transportation; (8) mandatory stan- 
dards and policies relating to energy efficiency to govern the state 
procurement practices; (4) mandatory thermal efficiency standards 
and insulation requirements for new and renovated buildings; and 
(5) a traffic law or regulation, which permits the operator of a motor 
vehicle to turn right at a red stop light after stopping. 6 tabs. 


10202 (DOE/CE/27500-T1) Energy conservation standards 
for new federal residential buildings: A decision analysis 
study using relative value discounting: Final report. Harvey, C. 
(Houston Univ., TX (USA). Coll. of Business Administration); 
Merkhofer, M.M.; Hamm, G.L. Applied Decision Analysis, Inc., 
Menlo Park, CA (USA). 2 Jul 1990. 58p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC01- 
89CE27500. (ADA-90-2082). Order Number DE91006290. Source: 
OSTI;NTIS; GPO Dep. 

This report presents a reassessment of the proposed standard 
for energy conservation in new federal residential buildings. The 
analysis uses the data presented in the report, Economic Analysis: 
In Support of Interim Energy Conservation Standards for New Fed- 
eral Residential Buildings (June 1988)-to be referred to as the 
EASIECS report. The reassessment differs from that report in sev- 
eral respects. In modeling factual information, it uses more recent 
forecasts of future energy prices and it uses data from the Bureau 
of the Census in order to estimate the distribution of lifetimes of 
residential buildings rather than assuming a hypothetical 25-year 
lifetime. In modeling social preferences decision analysis tech- 
niques are used in order to examine issues of public values that 
often are not included in traditional cost-benefit analyses. The 
present report concludes that the public would benefit from the pro- 
posed standard. Several issues of public values regarding energy 
use are illustrated with methods to include them in a formal analy- 
sis of a proposed energy policy. The first issue places a value on 
costs and benefits that will occur in the future as an irreversible 
consequence of current policy choices. This report discusses an al- 
ternative method, called relative value discounting which permits 
flexible discounting of future events-and the possibility of placing 
greater values on future events. The second issue places a value 
on the indirect benefits of energy savings so that benefits accrue to 
everyone rather than only to the person who saves the energy. 
This report includes non-zero estimates of the indirect benefits. 
The third issue is how the costs and benefits discussed in a public 
policy evaluation should be compared. In summary, selection of 
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individual projects with larger benefit to cost ratios leads to a port- 
folio of projects with the maximum benefit to cost difference. 30 
refs., 6 figs., 16 tabs. (JF) 


10203 (DOE/CH/10093—84, pp. 1-3) Mapping the route to 
improved transportation technologies. Solar Energy Research 
Inst., Golden, CO (USA). Nov 1990. In Conservation and renew- 
able energy technologies for transportation. 20p. Order Number 
DE91002103. Source: OSTI;NTIS. 

The Office of Transportation Technologies (OTT) of the US De- 
partment of Energy (DOE) is addressing the complex issues of 
energy security, environmental stability, and economic growth as 
they relate to their transportation sector. OTT’s research objectives 
focus on the two largest segments of the transportation sector: (1) 
automobiles and light-duty trucks and vans and (2) heavy-duty 
trucks and buses. OTT objectives are ambitious and wide-ranging. 
They include: increasing vehicle fuel efficiency by as much as 35% 
by 2010 and 100% by 2030; developing electric propulsion and 
battery system technology that will stimulate commercial production 
of electric vehicles with 100-mile ranges by 1995 and 250-mile 
ranges by 2010; developing and evaluating methanol-fueled fuel 
cell technologies for transportation applications; performance will 
be comparable to conventional engines with the added benefit of 
reduced emissions; developing a technology base for industry to 
use in building an infrastructure for the production, conversion, dis- 
tribution, and use of alternative transportation fuels from biomass 
and other renewable resources; ensuring that air quality and envi- 
ronmental concerns are incorporated into policies governing the 
commercialization of new transportation technologies; encouraging 
industry and university research in energy-related technologies 
through expanded outreach activities, use of national laboratory 
user facilities, and educational fellowships and sabbaticals; devel- 
oping an enabling technology base in high-performance materials 
needed for industry to implement more efficient transportation tech- 
nologies. 


10204 (DOE/CH/10093-84, pp. 20) Technology transfer and 
education - Paving the road to a cleaner, more secure future. 
Solar Energy Research Inst., Golden, CO (USA). Nov 1990. In 
Conservation and renewable energy technologies for transporta- 
tion. 20p. Order Number DE91002103. Source: OSTI;NTIS. 

Ott’s fundamental technology transfer strategy is to use related 
industries as researchers for DOE’s transportation technology ef- 
forts. Most of the research is performed by nonfederal agencies, 
primarily in industry but also at universities and state and local 
government institutions. OTT’s mechanism for technology transfer 
provides these institutions with hands-on experience and training in 
advanced transportation technology fields. Several user facility ac- 
tivities are also managed for DOE under the OTT banner. The 
High Temperature Materials Laboratory and the Idaho national En- 
gineering Laboratory are just two examples of facilities where 
private sector scientists are encouraged to participate in private or 
cooperative investigations and to use staff and state-of-the-art 
equipment often unavailable to them. 


10205 (KTWE-B-72) Administrative energy conversation 
measures - experiences from some countries and their feasibil- 
ity in Finnish conditions. Nuorkivi, A. (Ekono, Helsinki (Finland)); 
Martens, S. von. Kauppa-ja Teollisuusministerio, Helsinki (Finland). 
Energiaosasto. 1990. 114p. (In Finnish). Project KTM-36/881/89. 
Order Number DE91746275. Source: OSTI;NTIS (US Sales Only). 
This study has collected experiences of energy conservation from 
a number of countries. The aim has been to bring data to Finland 
on the energy conservation actions taken in other countries and to 
evaluate their viability in Finnish conditions. These energy conser- 
vation methods are divided in this study into regulating, economical 
and informative measures. The principles of each method are de- 
scribed and their various practical applications and the experiences 
gained are examined. On the basis of the findings, an estimate is 
given on the applicability of the measures in Finland. To support 
the evaluation, a comparison is included which shows the energy 
consumption sectors between Finland and the countries studied. 


10206 (PNL-SA-18410) Initiating long-term modernization 
programs in low-technology manufacturing environments. 
Dixon, D.R.; Paul, B.K.; Doherty, T.J.; Billo, R.E. Pacific Northwest 
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Lab., Richland, WA (USA). Nov 1990. 13p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC06-76RL01830. (CONF- 
9011156-1: Autofact '90, Detroit, Mi (USA), 12-15 Nov 1990). 
Order Number DE91005090. Source: OSTI;NTIS; GPO Dep. 

In this paper, a planning approach is discussed for initiating and 
expediting modernization efforts in manufacturing environments. 
The approach consists of six major steps. First, staff employees 
from a variety of functional organizations are involved in moderniza- 
tion planning activities through the formation of site modernization 
teams used to organize and facilitate modernization planning activi- 
ties. Second, initial planning exercises are expedited by identifying 
high-priority areas for improvement through a functional assess- 
ment. Third, data acquired from the initial assessment described 
above are used as input to a strategic planning workshop aimed at 
building managerial support for modernization plans and integrating 
the plant’s strategic objectives with its operational modernization 
plan. Fourth, the site modernization team receives training in the 
specific modernization technologies to aid them in the selection, 
design, implementation and maintenance of the appropriate mod- 
ernization technology. Fifth, as a means for initiating modernization 
efforts, the planning approach produces preliminary versions of 
action-oriented implementation plans thus enabling improvement 
actions to begin more quickly. Sixth, an overall cost-benefit analysis 
is done to assess the feasibility of modernization projects. Finally, 
by meeting the above objectives, the approach provides a founda- 
tion for future modernization efforts. Results from implementing this 
methodology in six manufacturing environments are discussed 
along with a review of benefits of the approach. 11 refs., 1 fig. 


2920 Supply, Demand, and Forecasting 
Refer also to citation(s) 9547, 10221 


10207 (DOE/EIA—0202(91/1Q)) Short-term energy outlook: 
Quarterly projections, first quarter 1991. USDOE Energy Infor- 
mation Administration, Washington, DC (USA). Office of Energy 
Markets and End Use. Feb 1991. 44p. Sponsored by U.S. DOE 
Energy Information Administration. Order Number DE91008047. 
Source: OSTI;NTIS;GPO; GPO Dep. 

The Energy Information Administration (EIA) presents future sce- 
narios of quarterly short-term energy supply, demand, and prices 
for publication in February, May, August, and November in the 
Short-Term Energy Outlook (Outlook). The principal users of the 
Outlook are managers and energy analysts in private industry and 
government. The scenario period for this issue of the Outlook ex- 
tends from the first quarter of 1991 through the fourth quarter of 
1991. Some data for the fourth quarter of 1990 are preliminary EIA 
estimates (for example, some petroleum estimates are based on 
statistics from the Weekly Petroleum Status Report) or are derived 
from internal model simulations using the latest exogenous infor- 
mation available (for example, some electricity demand estimates 
are based on recent weather data). The scenarios are produced 
using the short-term Integrated Forecasting System (STIFS). The 
STIFS model is driven principally by the following sets of assump- 
tions or inputs: estimates of key macroeconomic variables, world 
oil price assumptions, and assumptions about the severity of 
weather. Macroeconomic estimates are produced by DRI/McGraw- 
Hill, but are adjusted by EIA to reflect EIA assumptions about the 
world price of crude oil, energy product prices, and other assump- 
tions which may affect the macroeconomic outlook. 15 refs., 10 
figs., 15 tabs. 
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Refer also to citation(s) 9645, 10035, 10180, 10181, 10188, 10198, 
10201, 10251 


2940 Fossil Fuels 


Refer also to citation(s) 9527, 9547, 9548, 9549, 9550, 9551, 
9552, 9553, 9556, 9557, 9570, 9571, 9572, 9888, 10180, 10207, 
10216, 10219, 10223, 10224, 10225, 10260 





10208 (DOE/EIA-0206(89)) Performance profiles of major 
energy producers 1989. USDOE Energy Information Administra- 
tion, Washington, DC (USA). Office of Energy Markets and End 
Use. 23 Jan 1991. 170p. Sponsored by U.S. DOE Energy Informa- 
tion Administration. Order Number DE91007502. Source: 
OSTI;NTIS;GPO; GPO Dep. 

Performance Profiles of Major Energy Producers 1989 is the thir- 
teenth annual report of the Energy Information Administration’s 
(EIA) Financial Reporting System (FRS). The report examines fi- 
nancial and operating developments, with particular reference to 
the 23 major energy companies (the “FRS companies”) required to 
report annually on Form EIA-28. Financial information is reported 
by major lines of business including oil and gas production, 
petroleum refining and marketing, and other energy operations. Do- 
mestic and international operations are examined separately in this 
report. It also traces key developments affecting the financial per- 
formance of major energy companies in 1989, as well as review of 
important trends. 


10209 (DOE/EIA-0535(89)) Fuel oil and kerosene sales, 
1989. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Oil and Gas. 22 Jan 1991. 52p. Sponsored by 
U.S. DOE Energy Information Administration. Order Number 
DE91007725. Source: OSTI;NTIS;GPO; GPO Dep. 

Despite the rise in petroleum products prices, a colder-than- 
normal winter in the latter part of 1989 spurred an increase in 
demand for distillate fuel oils. The shipping and electric utilities 
industries contributed to a significant rise in demand for both distil- 
late and residual fuels oils in 1989. A total of 72.9 billion gallons of 
fuel oil and kerosene were sold to consumers in 1989, an increase 
of 3.0 percent over 1988 sales volumes. Of all fuel oil sold during 
1989, distillate fuel oil accounted for 68.3 percent, which was an 
increase over 1988 when distillate fuel oil accounted for 67.2 per- 
cent of all fuel oil products sold in the United States. Residual fuel 
oil’s share of total fuel oil sold fell slightly to 29.9 percent from 30.7 
percent in 1988. Kerosene followed with a 1.8 percent share, also 
falling from the previous year when it accounted for a 2.1 percent 
share of total fuel oil sold. 3 figs., 24 tabs. 


10210 (DOE/EIA-0539) The motor gasoline industry: Past, 
present, and future. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Oil and Gas. Jan 1991. 66p. 
Sponsored by U.S. DOE Energy Information Administration. Order 
Number DE91007427. Source: OSTI;NTIS;GPO; GPO Dep. 

Motor gasoline constitutes the largest single component of US 
demand for petroleum products and is the Nation’s most widely 
used transportation fuel. Because of its importance as a transporta- 
tion fuel, motor gasoline has been the focus of several regulatory 
and tax policy initiatives in recent years. Much of the US refining 
capacity is specifically geared toward maximizing motor gasoline 
production, and future investments by the petroleum industry in re- 
fining infrastructure are likely to be made largely to produce larger 
volumes of clean motor gasoline. This report addresses major 
events and developments that have had an impact on motor gaso- 
line supply, distribution, prices, and demand. The report provides 
historical perspective as well as analyses of important events from 
the 1970’s and 1980's. Long-term forecasts are provided for the 
period from 1990 to 2010 in an effort to present and analyze possi- 
ble future motor gasoline trends. Other forecasts examine the 
near-term impact of the invasion of Kuwait. 18 figs., 10 tabs. 


10211 (SR/OA-90-01) Petroleum prices and profits in the 
90 days following the invasion of Kuwait. USDOE Energy Infor- 
mation Administration, Washington, DC (USA). Nov 1990. 78p. 
Sponsored by U.S. DOE Office of Administration and Human Re- 
source Management. Order Number DE91006828. Source: OSTI; 
NTIS; GPO Dep. 

For the third in the past 20 years the world has experienced an 
interruption in the flow of oil from the Persian Gulf. The Iraqi inva- 
sion of Kuwait on August 2, 1990, and shut down of Kuwait oil 
production capacity followed by the United Nations boycott of Iraqi 
oil removed 8 percent of the world’s oil supply. The result was a 
sharp increase in the process of crude oil and petroleum products. 
These events raised numerous questions about the performance of 
energy markets and energy firms. This report supplies a first an- 
swer for some of those questions. At the time this report was 
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prepared the invasion has been in effect for 90 days. Not all the 
data is available to fully answer every question. Some issues can 
only be completely resolved after more time has passed in which 
the invasion and its effects have had an opportunity to be fully as- 
similated. This report was specifically requested by W. Henson 
Moore, Deputy Secretary of Energy as a way of supplying the 
American public with what could be said about the current situa- 
tion. Rumors abound and mixconceptions have proliferated. This 
report strives to give a proper perspective on some of the more 
vexing issues which the invasion produced. The Energy Informa- 
tion Administration (EIA) has addressed many questions in this 
report. By the way of summary these are the 10 most most fre- 
quently asked questions and EIA’s quick answers. The page 
references tell the reader where to look in the report for further ex- 
planation. These are not the only issues addressed and EIA hopes 
that readers will be able to satisfy their curiosity about their own 
questions within the pages of this report. 


2950 Hydrogen and Synthetic Fuels 
Refer also to citation(s) 10322 


10212 (DOE/CE/50182-T2) Alternative fuels for heavy duty 
engines: Status of fleet trials. Sypher-Mueller International, Inc., 
Ottawa, ON (Canada). Nov 1990. 45p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract Gi01- 
87CE50182. Order Number DE91006799. Source: OSTI;NTIS; 
GPO Dep. 

In response to the mandate in Annex 4 issued by the IEA Exec- 
utive Committee on Alternative Motor Fuels, SYPHER:MUELLER 
International has gathered and collated an extensive range of data 
pertaining to the use of alcohol powered heavy-duty vehicles 
throughout the world. Collection of the data began in 1986. A se- 
ries of reports has been issued to the committee giving successive 
updates of the situation, and identifying major trends and significant 
progress. This paper is the latest update, containing information 
current in 1990. The most important events since the last report in- 
clude: the introduction of several school buses into service as part 
of the extensive California “Safe School Bus Clean Fuel Efficiency 
Demonstration Program”; more Scania high-compression ethanol 
buses entering service in Stockholm; progressive withdrawal of the 
MAN buses at Seattle Metro Transit. The methanol buses will be 
re-engined with diesel motors; and resurgence of interest in alterna- 
tives to petroleum as a result of the Persian Gulf crisis and rapidly 
rising oil prices. Performing comparative analysis on the data has 
not been possible to the extent originally anticipated, due to a num- 
ber of factors. Many trial programs have been unwilling or unable 
to provide the range and quantity of data originally suggested. A 
variety of fuels are in use including methanol, ethanol, and blends 
incorporating ignition enhancer additives. Some test trials are con- 
ducted on closed tracks under carefully controlled conditions. 
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Refer also to citation(s) 10179, 10200, 10224, 10225, 10226, 
10260, 10959 


10213 (CONF-9009328—-1) Technology choice in a least- 
cost expansion analysis framework: Implications for state 
regulators. Guziel, K.A.; South, D.W. Argonne National Lab., IL 
(USA). [1990]. 27p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract W-31109-ENG-38. From National Association of Regula- 
tory Utility Commissioners (NARUC) biennial regulatory information 
conference; Columbus, OH (USA); 12-14 Sep 1990. Order Number 
DE91006553. Source: OSTI;NTIS; GPO Dep. 

It is inevitable that new power plants will need to be constructed 
in the near future; however, it is unclear which technologies will be 
selected for these new plants. In a study for the US Department of 
Energy, the impacts of fuel prices, length of the planning period, 
and the characteristics of the generating system were examined for 
their influence on technology choice in 10 representative power 
pools. It was determined that natural gas combined-cycle technol- 
ogy was generally preferred for base-load and intermediate/cycling 
capacity when gas prices are low and the planning period is short 
(10 years). Integrated coal gasification combined-cycle plants were 
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selected to serve most base-load requirements under other condi- 
tions. One aspect often overlooked in making a least-cost 
technology choice is system reliability: nonoptimal technology 
choices call be made if alternative expansion plans do not have 
the same level of reliability when discounted system costs are 
compared. Utilities have become capital averse due to a multitude 
of regulatory, market, and supply issues. Utilities are looking at 
natural gas technologies, since they offer rapid construction/ 
deployment, low capital investment, and higher availability than 
coal-fired technologies. Of concern to state regulators is how to 
evaluate a least-cost plan. Key parameters studied were based on 
the following: (1) What is the impact of alternative gas projections 
on technology choice? (2) What influence does the planning hori- 
zon (10 versus 30 years) have on technology choice? (3) How 
important are existing system characteristics (e.g., mix of technolo- 
gies, operating costs, load shape) on technology choice? This 
paper summarizes the analysis framework and presents results for 
two power pools: Power Pool 1, the American Electric Power 
(AEP) service territory, and Power Pool 16, with all the utilities in 
Florida. 7 refs., 17 figs., 2 tabs. (JF) 


10214 (CONF-9104186-1) Utility DSM [demand-side man- 
agement] programs could cut electricity use 20% during the 
next two decades. Hirst, E. Oak Ridge National Lab., TN (USA). 
[1991]. 12p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC05-840R21400. From Demand-site man- 
agement and the global environnment conference; Arlington, VA 
(USA); 22-23 Apr 1991. Order Number DE91007856. Source: 
OSTI;NTIS; GPO Dep. 

Between now and the year 2010, electric utilities are likely to 
face major changes. These changes will affect the mix of re- 
sources that utilities use to produce energy services and the ways 
that utilities deliver services to their customers. A key element of 
these changes will be a large increase in the importance of utility 
demand-site management (DSM) programs. This paper examines 
the trends that will likely affect DSM programs and develops a sce- 
nario of future electricity use. A projection developed by the Energy 
Information Administration (EIA) was used as the starting point. In 
contrast to this projection, the scenario developed here assumes 
that more utilities conduct DSM programs and that these programs 
become steadily more aggressive and effective. Relative to the EIA 
projection, these utility programs would reduce electricity use in the 
year 2010 by one-fifth. Moreover, these new programs would cut 
electric bills by $61 billion a year and eliminate the need for 430 
new power plants. 


10215 (DOE/BP-1481) Operations, maintenance, and re- 
placement 10-year plan, 1990-1999: 1989 utility OM&R 
comparison: A comparison of BPA [Bonneville Power Admin- 
istration] and selected utility transmission, operations and 
maintenance costs. USDOE Bonneville Power Administration, 
Portland, OR (USA). Sep 1990. 47p. Sponsored by U.S. DOE Bon- 
neville Power Administration. Order Number DE91006260. Source: 
OSTI;NTIS; GPO Dep. 

For the past several years, competing resource demands within 
BPA have forced the Agency to stretch Operations, Maintenance 
and Replacement (OM&R) resources. There is a large accumula- 
tion of tasks that were not accomplished when scheduled. 
Maintenance and replacements and outages, due to material and 
equipment failure, appear to be increasing. BPA has made a 
strategic choice to increase its emphasis on OM&R programs by 
implementing a multi-year, levelized OM&R plan which is keyed to 
high system reliability. This strategy will require a long-term com- 
mitment of a moderate increase in staff and dollars allocated to 
these programs. In an attempt to assess the direction BPA has 
taken in its OM&R programs, a utility comparison team was as- 
sembied in early January 1989. The team included representatives 
from BPA’s Management Analysis, Internal Audit and Financial 
Management organizations, and operation and maintenance pro- 
gram areas. BPA selected four utilities from a field of more than 
250 electric utilities in the US and Canada. The selection criteria 
generally pertained to size, with key factors including transforma- 
tion capacity, load, gross revenue, and interstate transmission and/ 
or marketing agreements, and their OM&R programs. Information 
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was gathered during meetings with managers and technical ex- 
perts representing the four utilities. Subsequent exchanges of 
information also took place to verify findings. The comparison fo- 
cused on: Transmission operations and maintenance program 
direction and emphasis; Organization, management and implemen- 
tation techniques; Reliability; and Program costs. 2 figs., 21 tabs. 


10216 (DOE/EIA—0226(90/09)) Electric Power Monthly, 
September 1990. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Coal, Nuclear, Electric and Alter- 
nate Fuels. 17 Dec 1990. 188p. Sponsored by U.S. DOE Energy 
Information Administration. Order Number DE91005505. Source: 
OSTI;NTIS;GPO; GPO Dep. 

The purpose of this report is to provide energy decision makers 
with accurate and timely information that may be used in forming 
various perspectives on electric issues. The power plants consid- 
ered include coal, petroleum, natural gas, hydroelectric, and 
nuclear power plants. Data are presented for power generation, 
fuel consumption, fuel receipts and cost, sales of electricity, and 
unusual occurrences at power plants. Data are compared at the 
national, Census division, and state levels. 4 figs., 52 tabs. (CK) 


10217 (DOE/EIA-0226(91/01)) Electric power monthly, 
January 1991. USDOE Energy Information Administration, Wash- 
ington, DC (USA). Office of Coal, Nuclear, Electric and Alternate 
Fuels. 17 Jan 1991. 190p. Sponsored by U.S. DOE Energy Infor- 
mation Administration. Order Number DE91006905. Source: 
OSTI;NTIS;GPO; GPO Dep. 

This publication provides monthly statistics at the national, Cen- 
sus division, and state levels for net generation, fuel consumption, 
fuel stocks, quantity and quality of fuel, cost of fuel, electricity sales, 
and average revenue per kilowatthour of electricity sold. Data on 
net generation are also displayed at the North American Electric 
Reliability Council (NERC) region level. Additionally, company and 
plant level information are published in the EPM on capability of 
new plants, net generation, fuel consumption, fuel stocks, quantity 
and quality of fuel, and cost of fuel. 4 figs., 48 tabs. 


10218 (DOE/EIA-0226(91/02)) Electric power monthly. US- 
DOE Energy Information Administration, Washington, DC (USA). 
Office of Coal, Nuclear, Electric and Alternate Fuels. Feb 1991. 
189p. Sponsored by U.S. DOE Office of Administration and Human 
Resource Management. Order Number DE91008162. Source: 
OSTI;NTIS;GPO; GPO Dep. 

This report is prepared by the Electric Power Division; Office of 
Coal, Nuclear, Electric and Alternate Fuels, Energy Information Ad- 
ministration (EIA), Department of Energy. This publication provides 
monthly statistics at the national, Census division, and State levels 
for net generation, fuel consumption, fuel stocks, quantity and qual- 
ity of fuel, cost of fuel, electricity sales, and average revenue per 
kilowatthour of electricity sold. Data on net generation are also dis- 
played at the North American Electric Reliability Council (NERC) 
region level. Additionally, statistics at the company and plant level 
are published in the EPM on capability of new plants, net genera- 
tion, fuel consumption, fuel stocks, quantity and quality of fuel, and 
cost of fuel. 4 figs., 48 tabs. 


10219 (DOE/EIA-0348(89)) Electric power annual 1989, US- 
DOE Energy Information Administration, Washington, DC (USA). 
Office of Coal, Nuclear, Electric and Alternate Fuels. 17 Jan 1991. 
136p. Sponsored by U.S. DOE Office of Administration and Human 
Resource Management. Order Number DE91006963. Source: 
OSTI;NTIS;GPO; GPO Dep. 

This publication presents a summary of electric utility statistics at 
the national, regional and state levels. “The Industry At A Glance” 
section presents a profile of the electric power industry ownership 
and performance; a review of key statistics for the year; and pro- 
jections for various aspects of the electric power industry through 
2010. Subsequent sections present data on generating capability, 
including proposed capability additions; net generation; fossil-fuel 
statistics; electricity sales, revenue and average revenue per kilo- 
watthour sold; financial statistics; environmental statistics; and 
electric power transactions. In addition, the appendices provide 
supplemental data on major disturbances and unusual occur- 
rences. Each section contains related text and tables and refers 





the reader to the appropriate publication that contains more de- 
tailed data on the subject matter. 24 figs., 57 tabs. 


10220 (DOE/EIA-0540(89)) Electric sales and revenue, 
1989. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Coal, Nuclear, Electric and Alternate Fuels. 28 Jan 
1991. 234p. Sponsored by U.S. DOE Office of Administration and 
Human Resource Management. Order Number DE91007873. 
Source: OSTI;NTIS;GPO; GPO Dep. . 

This publication provides information about sales of electricity, its 
associated revenue, and the average revenue per kilowatthour sold 
to residential, commercial, industrial, and other consumers through- 
out the United States. The sales, revenue, and average revenue 
per kilowatthour are based on annual data reported by electric utili- 
ties for the calendar year ending December 31, 1989. The electric 
revenue reported by each electric utility includes the revenue billed 
for the amount of kilowatthours sold, revenue from state and local 
taxes, energy or demand charges, consumer service charges, en- 
vironmental surcharges, franchise fees, fuel adjustments, and other 
miscellaneous charges. Average revenue per kilowatthour is de- 
fined as the cost per unit of electricity sold and is calculated by 
dividing retail sales into the associated electric revenue. The sales 
of electricity, associated revenue, and average revenue per kilo- 
watthour provided in this report are presented at the national, 
census division, state, and electric utility levels. 16 figs., 17 tabs. 


10221 (KTWE-B-73) Developing the electricity supply in 
Finland. Voutilainen, E. (Konsultointi Eero Voutilainen Oy, Espoo 
(Finland)); Laosmaa, M. Kauppa-ja Teollisuusministerio, Helsinki 
(Finland). Energiaosasto. 1990. 64p. (In Finnish). Project KTM- 
41/881/89. Order Number DE91746276. Source: OSTI;NTIS (US 
Sales Only). 

The report was made by interviewing the main governmental 
bodies concerned and representatives of the electricity supply un- 
dertakings. The report falls into three parts. Part One, ’Challenges, 
Current Position and Conclusions’, identifies the main challenges 
that Finnish electricity supply is, according to the interviews, facing. 
The challenges include elimination of protectionism in the market 
mechanisms, the increase in competition, the restructuring of 
power supply and the facing of the new strategic factors affecting 
the working conditions of the electricity supply (e.g. consumer pro- 
tection and environmental aspects) and the so-called casino 
economy. Further challenges are the changing valuations and 
needs of people in the 1990s from the point of view of the individ- 
ual consumer as well as the future availability of manpower for the 
power supply undertakings. Part Two is an intermediate stage of 
report identifying, from interviews conducted within the governmen- 
tal bodies, some key points calling for solution. Point 1 is 
concerned with the development in the field, the growth and the 
new roles to be assumed; point 2 deals with the electricity supply 
undertakings as businesses and the new strategies created by the 
changing patterns of ownership; in point 3 it is asked what the tar- 
iffs actually should direct. A further problem area are the society's 
alternatives in intervening. Part Three is the final report built on the 
above-mentioned areas. Here the aim has been to identify the 
prime trends of change in the working environment and competi- 
tion, in owners’ expectations and the structures, in the functional 
efficiency and attitudes and in the environment and conservation. 
These are the four sub-issues around which the views of those in- 
terviewed are centred. Each of them is accompanied, wherever 
found appropriate, by the consultant's precisions and proposals on 
how to proceed. 


10222 (ORNLU/CON-312) Possible effects of electric-utility 
DSM programs, 1990 to 2010. Hirst, E. Oak Ridge National Lab., 
TN (USA). Jan 1991. 42p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract AC05-840R21400. Order 
Number DE91007770. Source: OSTI;NTIS; GPO Dep. 

This report examines the trends that will likely affect utility 
demand-side management (DSM) programs and develops a sce- 
nario of future electricity use. The reference projection developed 
by the Energy Information Administration (EIA) for the National En- 
ergy Strategy was used as the starting point for this scenario. In 
contrast to the National Energy Strategy, the scenario developed 
here assumes that more utilities conduct DSM programs and that 
these programs become steadily more aggressive and effective. 
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Specifically, this scenario assumes that, between 1990 and 2010, 
the proportion of utilities offering DSM programs increases from 
20% to 75%, the proportion of customers participating each year 
increases from 7% to 12%, and the electricity savings per cus- 
tomer caused by installation of more efficient equipment and 
systems increases from 15% to 22%. A few utilities are planning 
such ambitious programs, but these assumptions go far beyond 
what most utilities are now doing. 


2980 Consumption and Utilization 
Refer also to citation(s) 10205, 10216 


10223 (DOE/EIA-0035(90/09)) Monthly energy review, 
September 1990. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Energy Markets and End Use. 21 
Dec 1990. 142p. Sponsored by U.S. DOE Office of Administration 
and Human Resource Management. Order Number DE91006485. 
Source: OSTI;NTIS;GPO; GPO Dep. 

This report presents current data on production, consumption, 
stocks, imports, exports, and prices of the principal energy 
commodities in the United States. Also included are data on inter- 
national production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from 
nuclear-powered facilities. 


10224 (DOE/EIA—-0035(91/01)) Monthly energy review, Jan- 
uary 1991. USDOE Energy Information Administration, Washington, 
DC (USA). Office of Energy Markets and End Use. 25 Jan 1991. 
140p. Sponsored by U.S. DOE Energy Information Administration. 
Order Number DE91007199. Source: OSTI;NTIS;GPO; GPO Dep. 

This report presents current data on production, consumption, 
stocks, imports, exports, and prices of the principal energy 
commodities in the United States. Also included are data on ‘inter- 
national production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from 
nuclear-powered facilities. 


10225 (DOE/EIA-0035(91/02)) Monthly energy review, 
February 1991. USDOE Energy Information Administration, Wash- 
ington, DC (USA). Office of Energy Markets and End Use. 26 Feb 
1991. 140p. Sponsored by U.S. DOE Energy information Adminis- 
tration. Order Number DE91008278. Source: OSTI;NTIS;GPO; 
GPO Dep. 

This report presents current data on production, consumption, 
stocks, imports, exports, and prices of the principal energy 
commodities in the United States. Also included are data on inter- 
national production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from 
nuclear-powdered facilities. 56 tabs. 


10226 (DOE/EIA-0202(90)) Short-term energy outlook: 
Annual supplement 1990. USDOE Energy Information Administra- 
tion, Washington, DC (USA). Office of Energy Markets and End 
Use. 13 Feb 1991. 47p. Sponsored by U.S. DOE Office of Admin- 
istration and Human Resource Management. Order Number 
DE91008083. Source: OSTI;NTIS;GPO; GPO Dep. 

This report is published once a year as a complement to the 
Short- Term Energy Outlook, Quarterly Projections (Outlook). The 
purpose of the supplement is to review the accuracy of the fore- 
casts published in the Outlook, make comparisons with other 
independent energy forcasts, and examine current energy topics 
that affect the forecasts. Included in the report is an evaluation of 
the accuracy of the short-term energy forecasts published in the 
last 6 issues of the Outlook, for 1989/1990, a discussion of a 
method of deriving standard errors of motor gasoline demand with 
stochastic simulation, and a comparison of EIA’s base or “mid” 
case energy projections as published in the Outlook(90/3Q) with 
recent projections made by three other major forecasting groups. 
The section focuses on macroeconomic assumptions, primary en- 
ergy demand, and supply of petroleum, petroleum products, coal, 
and natural gas, showing the differences and similarities in the four 
forecasts. 7 figs., 24 tabs. 


10227 (IEE-SR-215) Review of the energy supply and de- 
mand in the fiscal 1989 and short-term outlook.: Report of the 
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committee for energy supply-demand trends. Institute of Energy 
Economics, Tokyo (Japan). 30 Jun 1990. 138p. (in Japanese). Or- 
der Number DE91750140. Source: OSTI;NTIS (US Sales Only). 
Here are a review of the energy supply and demand in the fiscal 
1989 and a short-term outlook made by the Committee for Energy 
Supply-Demand Trends for each energy supplying industry and en- 
ergy demanding industry starting from electricity, petroleum and 
city gas industries. As a whole, demand for energy in Japan did 
not decrease even in the fiscal 1989 and is still increasing at the 
start of the fiscal 1990. Demand for energy started increasing ex- 
tremely in the spring of 1987, reached the peak in 1988, and the 
increase rate is falling. With the level-off of economy that has been 
shifting favorably so far, increase in the energy demand is esti- 
mated to become duller in the future. The average elastic value of 
the primary energy supply against GNP between 1987 and 1989 
was nearly 1, and this value is estimated to become gradually 
smaller too. In the fiscal 1990 even if the substantial economic 
growth rate should be maintained on the 4% level, demand for en- 
ergy is estimated to go down to the 3% level. 28 figs., 77 tabs. 


2990 Unconventional Sources and Power Genera- 
tion 


Refer also to citation(s) 9872, 10192, 10216, 10959 
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Refer also to citation(s) 10308, 12197 


10228 (CONF-910402-8) Performance characteristics of an 
MHD [magnetohydrodynamic] pilot plant electrostatic precipi- 
tator. Lindner, J.S. (Mississippi State Univ., Mississippi State, MS 
(USA). Diagnostic Instrumentation and Analysis Lab.); Jang, P.R.; 
Okhuysen, W.P.; Holt, J.K. Mississippi State Univ., Mississippi 
State, MS (USA). Diagnostic Instrumentation and Analysis Lab.; 
Tennessee Univ., Tullahoma, TN (USA). Space Inst. [1991]. 9p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC02- 
80ET15601. From 201. American Chemical Society (ACS) national 
meeting; Atlanta, GA (USA); 14-19 Apr 1991. Order Number 
DE91007218. Source: OSTI;NTIS; GPO Dep. 

In magnetohydrodynamic (MHD) power generation a seed mate- 
rial, normally K2CO3, is added to enhance the conductivity of the 
coal-fired gas stream. The plasma is passed through a magnetic 
field and electricity is produced by the Hall effect. Future large 
scale MHD facilities are expected to be more efficient than conven- 
tional coal-fired power plants not only because of the de electricity 
produced but also from increased heat recovery owing to the large 
(3000 K) combustion temperatures employed. There is, however, a 
finite cost for the seed material and the resulting K2SO, particles 
(SO2 emissions are minimized by combination with seed potas- 
sium) must be collected, converted back to K2CO3 or KCOsH, and 
recycled back to the combustor. The performance characteristics of 
the MHD electrostatic precipitator (ESP) are therefore of interest. 
We describe Mie scattering and electric field measurements on an 
MHD pilot scale ESP located at the Coal Fire Flow Facility (CFFF) 
at the University of Tennessee Space Institute. Results are reported 
for the determination of near-real-time collection efficiencies, the 
variation of the ESP performance with seed percentage, and initial 
studies on the extent of particle re-entrainment. 14 refs., 6 figs. 


10229 (CONF-9006105—13) Two-dimensional non-reacting 
jet-gas mixing in an MHD [magnetohydrodynamic] second 
stage combustor. Chang, S.L.; Lottes, S.A.; Berry, G.F. Argonne 
National Lab., IL (USA). [1990]. 10p. Sponsored by U.S. DOE Fos- 
sil Energy. DOE Contract W-31109-ENG-38. From 28. symposium 
on engineering aspects of magnetohydrodynamics; Chicago, IL 
(USA); 26-28 Jun 1990. Order Number DE91006015. Source: 
OSTI;NTIS; GPO Dep. 

Computer simulation is used to aid in the design of a magneto- 
hydrodynamic (MHD) second stage combustor. A two-dimensional 
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steady state computer model, based on mass and momentum con- 
servation laws for multiple gas species, is used to simulate the 
hydrodynamics of the combustor in which a jet of oxidizer is in- 
jected into a confined cross-stream gas flow. The model predicts 
jet-gas mixing patterns by computing the velocity and species con- 
centration distributions in the combustor. In this paper the effects of 
parametric variation of jet angle and flow symmetry on the mixing 
patterns were evaluated. The modeling helps to determine better 
mixing patterns for the combustor design because improved mixing 
can increase combustion efficiency and enhance MHD generator 
performance. A parametric study reveals that (1) non-reacting jet- 
gas mixing strongly depends on jet angle for coflow injection (jet 
angle < 90 degrees), (2) counterflow jets have better jet-gas mix- 
ing, (3) asymmetry of the inlet gas flow affects the mixing pattern, 
and (4) exit flow characteristics from two-dimensional simulation 
can be matched reasonably well with experimental data when ex- 
perimental jet and simulated slot jet Reynolds numbers are of the 
same order. 12 refs., 14 figs., 2 tabs. 


10230 (DOE/ET/10815-154) The magnetohydrodynamics 
coal-fired flow facility: Technical progress report, April 1, 
1990—June 30, 1990. Tennessee Univ., Tullahoma, TN (USA). 
Space Inst. Dec 1990. 5ip. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC02-79ET10815. Order Number 
DE91007672. Source: OSTI;NTIS; GPO Dep. 

The purpose of this report is to provide the status of a multi-task 
research and development program in coal fired MHD/stream com- 
bined cycle power production (more detailed information on specific 
topics is presented in topical reports). Current emphasis is on de- 
veloping technology for the Steam Bottoming Cycle Program. The 
approach being taken is to design test components that simulate 
the most important process variables, such as gas temperature, 
chemical composition, tube metal temperature, particulate loading, 
etc., to gain test data needed for scale-up to larger size compo- 
nents. This quarter, a 217 hour coal-fired long-duration test was 
completed as part of the Proof-of-Concept (POC) test program. 
The aggregate test time is now 1512 hours of a planned 2000 
hours on Eastern coal. The report contains results of testing the 
newly installed automatic ash/seed handling system and the high 
pressure sootblower system. The conceptual design for the modifi- 
cations to the coal processing system to permit operation with 
Western coal is presented. Results of analysis of superheater test 
module tube removed after 500 hours of coal-fired testing are sum- 
marized. The status of the environmental program is reported. 
Pollutant measurements from remote monitoring trailers that give 
the dispersion of stack emissions are presented. Results of 
advanced measurement systems operated by both UTS! and Mis- 
sissippi State University during the POC test are summarized. 
Actions to prepare for the installation of a 2OMW; prototype of the 
TRW slag rejection combustor first stage are discussed. Contract 
management and administrative actions completed during the quar- 
ter are included. 19 figs., 4 tabs. 


10231 (DOE/ET/15601-37) Diagnostic development and 
support of MHD [magnetohydrodynamics] test facilities: Tech- 
nical progress report, April-June 1989. Mississippi State Univ., 
Mississippi State, MS (USA). Diagnostic Instrumentation and Anal- 
ysis Lab. Jul 1989. 61p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC02-80ET15601. Order Number DE91006899. 
Source: OSTI;NTIS; GPO Dep. 

Mississippi State University (MSU) is developing diagnostic 
instruments for Magnetohydrodynamics (MHD) power train data ac- 
quisition and for support of MHD component development test 
facilities. Microprocessor-controlled optical instruments, initially de- 
veloped for HRSR support, are being refined, and new systems to 
measure temperatures and gas-seed-slag stream characteristics 
are being developed. To further data acquisition and analysis capa- 
bilities, the diagnostic systems are being interfaced with MHD 
Energy Center computers. Technical support for the diagnostic 
needs of the national MHD research effort is being provided. MSU 
personnel will also cooperate with government agencies and 
private industries to improve the transformation of research and de- 
velopment results into processes, products and services applicable 
to their needs. 





10232 (DOE/ID/12735-T12) Ceramic fabrication R&D: Quar- 
terly technical progress report, April 1—June 30, 1990. MSE, 
Inc., Butte, MT (USA). [1990]. 37p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC07-881D12735. Order Number 
DE91006536. Source: OSTI; NTIS; GPO Dep. 

This project is separated into three tasks. The first task is a 
design and modeling effort to be carried out by MSE, Inc. The pur- 
pose of this task is to develop and analyze designs for various 
cohesive ceramic fabrication (CCF) components, including an MHD 
electrode for strategic defense initiative (SDI) applications and a 
high stress, low cost, reinforced ceramic component for armor ap- 
plications. The MHD electrode design is substantially completed. A 
layered structure composed of molybdenum disilicide graded with 
quartz glass has been designed and analyzed using finite element 
methods. The design demonstrates the fabrication capabilities of 
the CCF process. The high stress, armor application component 
will be silicon carbide reinforced alumina in thick plates. 2 refs., 4 
figs., 1 tab. 


10233 (DOE/ID/12735-T13) Ceramic fabrication R&D: Quar- 
terly technical progress report, Jan 1—March 31, 1990. 
MSE, Inc., Butte, MT (USA). [1990]. 56p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract AC07-881ID12735. Order Number 
DE91006537. Source: OSTI;NTIS; GPO Dep. 

This project is separated into three tasks. The first task is a 
design and modeling effort to be carried out by MSE, Inc. The pur- 
pose of this task is to develop and analyze designs for various 
cohesive ceramic fabrication (CCF) components. This quarter, the 
advanced molybdenum disicilide MHD electrode design was essen- 
tially completed. Final refinements will be made after molybdenum 
disilicide processing results are available and the final layer com- 
positions are established. Work involving whisker incorporation was 
initiated on the high stress component. It is unlikely that whiskers 
will become low cost, so particulate reinforcement will be pursued. 
Modeling work will resume once a suitable aluminum oxide/silicon 
carbide composition is selected that can be fired to acceptable 
densities by pressureless sintering. Task 2, subcontracted to Ap- 
plied Technology Laboratories (ATL), is principally directed at 
establishing a property data base for monolithic and laminated alu- 
mina fabricated using the CCF process. This quarter, ATL 
demonstrated that the CCF process does not compromise the flex- 
ure strength of alumina. Task 3, subcontracted to Ceramics Binder 
Systems, Inc., focused on CCF silicon carbide particulate rein- 
forced alumina and on the development of processing procedures 
for nonoxide molybdenum disilicide. Preliminary results indicate 
that achieving high densities in silicon carbide particulate reinforced 
aluminum oxide will be difficult. Molybdenum disilicide results are 
encouraging, and it is clear that the CCF process will work with 
this nonoxide material. 3 refs., 18 figs., 4 tabs. 


10234 (DOE/PC/70512-16) Develop and test an internally 
cooled, cabled superconductor (ICCS) for large scale MHD 
magnets: Final report. Marston, P.G.; Hale, J.R.; Dawson, A.M. 
Massachusetts Inst. of Tech., Cambridge, MA (USA). Plasma Fu- 
sion Center. 30 Apr 1990. 58p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC22-84PC70512. (PFC/RR-90-4). Order 
Number DE91005536. Source: OSTI;NTIS; GPO Dep. 

The work conducted under DOE/PETC Contract DE-AC22- 
84PC70512 has included four principal tasks, (1) development of a 
Design Requirements Definition for a retrofit MHD magnet system, 
(2) analysis of an internally cooled, cabled superconductor (ICCS) 
to use in that design, (3) design of an experiment to test a sub- 
scale version of that conductor, which is a NbTi, copper stabilized 
superconductor, and (4) proof-of-concept testing of the conductor. 
The program was carried forth through the third task with very suc- 
cessful development and test of a conventional ICCS conductor 
with 27 muktifilamentary copper-superconductor composite strands 
and a new concept conductor in which, in each triplet, two strands 
were pure copper and the third strand was a multifilamentary com- 
posite. In reviewing the magnet design and the premises for the 
conductor design it became obvious that, since the principal source 
of perturbation in MHD magnets derives from slippage between 
coils, or between turns in a coil, thereby producing frictional heat 
which must flow through the conductor sheath and the helium to 
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the superconductor strands, an extra barrier might be highly effec- 
tive in enhancing magnet stability and protection. This concept was 
developed and a sample conductor manufactured and tested in 
comparison with an identical conductor lacking such an additional 
barrier. Results of these conductor tests confirm the potential value 
of such a barrier. As the work of tasks 1 through 3 has been re- 
ported in detail in quarterly and semiannual reports, as well as in 
special reports prepared throughout the course of this project, this 
report reviews early work briefly and then discusses this last phase 
in great detail. 8 refs., 36 figs. 


10235 (DOE/PC/79680-T4) Computer controlled MHD 


power consolidation and pulse generation system: Final tech- 
nical progress report, October 1987—August 1990. Johnson, R.; 
Marcotte, K.; Donnelly, M. Montana State Univ., Bozeman, MT 
(USA). Electronics Research Lab. [1990]. 58p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC22-87PC79680. (ERL— 
290666-3). Order Number DE91006793. Source: OSTI;NTIS; GPO 
Dep 


The major goal of this research project is to establish the feasi- 
bility of a power conversion technology which will permit the direct 
synthesis of computer programmable pulse power. Feasibility has 
been established in this project by demonstration of direct synthe- 
sis of commercial frequency power by means of computer control. 
The power input to the conversion system is assumed to be a 
Faraday connected MHD generator which may be viewed as a 
multi-terminal de source and is simulated for the purpose of this 
demonstration by a set of dc power supplies. This consolidation/ 
inversion (Cl), process will be referred to subsequently as Pulse 
Amplitude Synthesis and Control (PASC). A secondary goal is to 
deliver a controller subsystem consisting of a computer, software, 
and computer interface board which can serve as one of the build- 
ing blocks for a possible phase Il prototype system. This report 
period work summarizes the accomplishments and covers the high 
points of the two year project. 6 refs., 41 figs. 


3003 Thermoelectric Generators 
Refer also to citation(s) 11190 


10236 (DOE/ET/15601—-T50) Diagnostic development and 
support of MHD [magnetohydrodynamics] test facilities: Tech- 
nical progress report, April-June 1988. Mississippi State Univ., 
Mississippi State, MS (USA). MHD Energy Center. Jul 1988. 4ip. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC02- 
80ET15601. Order Number DE91006898. Source: OSTI;NTIS; 
GPO Dep. 

Mississippi State University is developing diagnostic instruments 
for MHD power train data acquisition and for support of MHD com- 
ponent development test facilities. Microprocessor-controlled optical 
instruments, initially developed for HRSR support, are being 
refined, and new systems to measure temperatures and gas-seed- 
slag stream characteristics are being developed. To further data 
acquisition and analysis capabilities, the diagnostic systems are 
being interfaced with MHD Energy Center computers. Technical 
support for the diagnostic needs of the national MHD research ef- 
fort is being provided. MSU personnel will also cooperate with 
government agencies and private industries to improve the trans- 
formation of research and development results into processes, 
products and services applicable to their needs. 6 figs., 2 tabs. 


10237 (DOE/ET/15601-T53) Data acquisition and analysis 
on the Two-Color Laser Transmissometer System. Shu, Hao- 
Feng; Benton, R.D. Mississippi State Univ., Mississippi State, MS 
(USA). Diagnostic Instrumentation and Analysis Lab. [1991]. 5p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC02- 
80ET15601. Order Number DE91007235. Source: OSTI;NTIS; 
GPO Dep. 

The average particle sizes and number densities in a gas stream 
are measured by the Two-Color Laser Transmissometer (TCLT) in 
different locations of the magnetohydrodynamic (MHD) power 
plant. In order to speed up signal collection and analysis, an IBM 
AT computer is used to control on-line laser intensity signal sam- 
pling and data processing. The operating software, written in the C 
language, performs data acquisition and data analysis by a series 
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of functional modules. A data conversion board is used for the 
analog-to-digital signal conversion. The system has been tested 
and implemented in a test at a pilot scale MHD facility. The mea- 
sured results illustrated the changes in the particle sizes during the 
test. 9 refs., 9 figs. 


3005 Fuel Cells 
Refer also to citation(s) 9890, 10313, 12197 


10238 (CONF-901106-3) Methanol reformers for fuel cell 
powered vehicles: Some design considerations. Kumar, R.; 
Ahmed, S.; Krumpelt, M.; Myles, K.M. Argonne National Lab., IL 
(USA). [1990]. 5p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract W-31109-ENG-38. From Fuel cell seminar; Phoenix, AZ 
(USA); 26-28 Nov 1990. Order Number DE91006465. Source: 
OSTI;NTIS; GPO Dep. 

Fuel cells are being developed for use in automotive propulsion 
systems as alternatives for the internal combustion engine in 
buses, vans, passenger cars. The two most important operational 
requirements for a stand-alone fuel cell power system for a vehicle 
are the ability to start up quickly and the ability to supply the nec- 
essary power on demand for the dynamically fluctuating load. 
Methanol is a likely fuel for use in fuel cells for transportation appli- 
cations. It is a commodity chemical that is manufactured from coal, 
natural gas, and other feedstocks. For use in a fuel cell, however, 
the methanol must first be converted (reformed) to a hydrogen-rich 
gas mixture. The desired features for a methanol reformer include 
rapid start-up, good dynamic response, high fuel conversion, small 
size and weight, simple construction and operation, and low cost. 
In this paper the present the design considerations that are impor- 
tant for developing such a reformer, namely: (1) a small catalyst 
bed for quick starting, small size, and low weight; (2) multiple cata- 
lysts for optimum operation of the dissociation and reforming 
reactions; (3) reforming by direct heat transfer partial oxidation for 
rapid response to fluctuating loads; and (4) thermal independence 
from the rest of the fuel cell system. 10 refs., 1 fig. 


10239 (CONF-901155-5) Thermal-hydraulic model of a 
solid-oxide fuel cell. Ahmed, S.; Kumar, R. Argonne National 
Lab., IL (USA). [1990]. 18p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract W-31109-ENG-38. From American Institute of Chem- 
ical Engineers fall annual meeting; Chicago, IL (USA); 11-16 Nov 
1990. Order Number DE91006393. Source: OSTI;NTIS; GPO Dep. 

A mathematical model has been developed to simulate the elec- 
trochemistry and thermal hydraulics in a monolithic solid oxide fuel 
cell (MSOFC). Dividing a single cell layer into a number of nodes, 
the model sets up the steady-state heat and mass transfer equa- 
tions for each node in a cell layer. Based on the average thermal 
and compositional conditions at each node and a specified cell 
voltage, the model calculates the Nernst potential and the resultant 
current, heat generation, and heat removal rates at each node. 
These calculations yield the temperature and the fuel and oxidant 
compositions and partial pressure matrices for the entire cell. The 
simulation also provides related performance data for the fuel cell 
stack, such as energy efficiency, fuel utilization, and power density. 
The model can be used to simulate operation with different fuel 
gases, such as hydrogen, coal gas, and methanol reformate. A 
mathematical model such as this can be used to examine the ef- 
fects of changing one or more of the various design variables and 
to evaluate the effectiveness of fabrication improvements in tech- 
nology development. In the design phase, the model can be used 
to determine the size of the stack that will be required for a given 
power rating and to make design decisions regarding structure- 
specific parameters, such as the thicknesses of the anode, 
electrolyte, cathode, and interconnect layers and dimensions of the 
flow channels in the anode and the cathode. The model can also 
be helpful to the fuel cell system operator. For example, given a 
particular stack, the most favorable operating conditions can be de- 
termined by determining a priori the effects of altering process 
variables, such as flow rates and feed conditions. 6 refs., 12 figs., 
3 tabs. 


10240 (CONF-910116-14) Application of the monolithic 
solid-oxide fuel cell to space power systems. Myles, K.M.; 
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Bhattacharyya, S.K. Argonne National Lab., IL (USA). [1991]. 6p. 
Sponsored by U.S. Department of Defense; U.S. DOE Fossil En- 
ergy. DOE Contract W-31109-ENG-38. From 8. symposium on 
space nuclear power systems; Albuquerque, NM (USA); 6-10 Jan 
1991. Order Number DE91005833. Source: OSTI;NTIS; GPO Dep. 

The monolithic solid-oxide fuel cell (MSOFC) has been under de- 
velopment at Argonne National Laboratory since 1983. The unique 
design of the MSOFC provides the promise of exceptionally high 
power and energy densities that can be particularly beneficial to 
space power systems. The MSOFC is an oxide ceramic structure 
in which appropriate electronic and ionic conductors are fabricated 
in a “honeycomb” shape similar to a block of corrugated paper- 
board. The electrolyte that conducts oxygen ions from the air side 
to the fuel side is yttria-stabilized zirconia (YSZ). All the other ma- 
terials are electronic conductors, including the nickel-YSZ anode, 
the strontium-doped lanthanum manganite cathode, and the doped 
lanthanum chromite interconnect (bipolar plate). These electronic 
and ionic conductors are arranged to provide short conduction 
paths to minimize resistive losses. The power density achievable 
with the MSOFC is expected to be about 8 kW/kg or 4 kW/L at fuel 
efficiencies over 50%, because of small cell size and low resistive 
losses in the materials. These performances have been 
approached in laboratory test fuel cell stacks of nominal 125 W ca- 
pacities. The MSOFC operates in the range 973K to 1273K, at 
which temperatures rapid reform of hydrocarbon fuels is expected 
with the nickel-YSZ fuel channels. 4 figs. 


10241 (DOE/MC/23270-2923) Molten carbonate fuel cell 
technology improvement: Quarterly technical progress report 
No. 23 for period ending May 1990. International Fuel Cells 
Corp., South Windsor, CT (USA). Sep 1990. 32p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract AC21-87MC23270. (FCR— 
11191). Order Number DE91005540. Source: OSTI;NTIS; GPO 
Dep. 

This report summarizes the work performed under Department of 
Energy Contract AC21-87MC23270 during the period March 1, 
through May 30, 1990. The overall objective of this program is to 
define a competitive CG/MCFC power plant and the associated 
technology development requirements and to develop an improved 
cell configuration for molten carbonate fuel cells which has im- 
proved performance, has reduced cell creep and electrolyte 
management consistent with 40,000 hour projected life, reduces 
existing cell cost, and is adaptable to a range of power plant appli- 
cations. The 8-ft 20-cell, 25-kW stack assembly and installation in 
the test facility were completed. Testing of the stack was started 
and 896 hours of test time were reached. Manifold seal develop- 
ment focused on a seal to reduce electrolyte transport and test rigs 
were initiated for shunt current and seal leakage evaluation. Devel- 
opment on sheet metal parts was initiated with focus on improved 
aluminization for separator plate corrosion protection and nickel 
clad stainless steel for the anode current collector. Development of 
porous parts was initiated with focus on an alternative binder for 
the electrodes. Design of a laboratory scale continuous debinding 
oven was completed. Development of an improved material blend 
for the matrix was also initiated. 19 figs., 2 tabs. 


10242 (DOE/MC/23274-2911) Assessment of coal gasifica- 
tion/carbonate fuel cell power plants: Topical report. Farooque, 
M.; Steinfeld, G.; McCleary, G.; Kremenik, S. Energy Research 
Corp., Danbury, CT (USA); Fluor Daniel, Inc., Irvine, CA (USA). 
Jun 1990. 47p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract AC21-87MC23274. Order Number DE90015579. Source: 
OSTI; NTIS; GPO Dep. 

Also, a part of this investigation, the present day as well as the 
emerging alternate coal-based power plant technologies, were 
compared with the CGCFC using identical design basis to assess 
their competitive position. The results of the detailed analysis indi- 
cated heat rates of 7246-7604 Btu/kWh (HHV), environmental 
impact well below stringent standards, and cost of electricity of the 
four systems within 10% of each other, making selection of a spe- 
cific system dependent on site-specific and project-specific factors. 
It appears that attractive carbonate system configurations can be 
designed from a broad range of gasifiers, representing entrained 
bed, fluidized bed, and moving bed gasifiers, and utilizing both hot 
and cold cleanup systems. 10 refs., 10 figs., 14 tabs. 





10243 (PNL-SA-18864) Advanced materials and electro- 
chemical processes in high-temperature solid electrolytes: 
Semiannual progress report. Bates, J.L.; Chick, L.A.; Young- 
blood, G.E.; Weber, W.J. Pacific Northwest Lab., Richland, WA 
(USA). Oct 1990. 22p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract ACO06-76RL01830 ;AC05-840R21400. Order Num- 
ber DE91005181. Source: OSTI;NTIS; GPO Dep. 

Fuel cells for the direct conversion of fossil fuels to electric en- 
ergy necessitates the use of high-temperature solid electrodes. 
This study has included: (1) determination of electrical transport, 
thermal and electrical properties to illucidate the effects of mi- 
crostructure, phase equilibria, oxygen partial pressure, additives, 
synthesis and fabrication on these properties; (2) investigation of 
synthesis and fabrication of advanced oxide materials, such as 
Lap.9Sno,;MnO3; and (3) application of new analytical techniques 
using complex impedance coupled with conventional electrochemi- 
cal methods to study the electrochemical processes and behavior 
of materials for solid oxide fuel cells and other high-temperature 
electrolyte electrochemical process. 15 refs., 10 figs., 2 tabs. (BM) 
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10244 (Risley-Trans-6014) Extracts: costs of electricity- 
saving. [in the USA and West Germany]. AEA Technology, 
Risley (UK). [1990]. 8p. Translated from German. Order Number 
DE91745530. Source: OSTI;NTIS (US Sales Only). 

Translated from German. 

Annotated tables of data are presented on the cost relating to a 
small range of electricity - saving appliances in the USA and the 
Federal Republic of Germany. The appliances concerned are: an 
economy lamp with ballast unit and a service water heat pump (in 
the USA and Germany); a high efficiency coding compressor and a 
high efficiency refrigeration unit (USA only); a low energy refrigera- 
tor and a low energy washing machine (Germany). Data are also 
presented on the structure of the energy generating costs of a nu- 
clear power station and a coal-fired power station. (UK). 
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10245 (BFR-R-37-90) Non-azeotropic mixtures in heat 
pumps: Preliminary study for a full scale project. Albert, L. (Stal 
Refrigeration AB, Norrkoeping (SE)); Berntsson, T.; Hoegberg, M..; 
Persson, L. Swedish Council for Building Research, Stockholm 
(Sweden). 1990. 68p. (in Swedish). Project BFR-860506-5. Order 
Number DE91746304. Source: OSTI;NTIS (US Sales Only). 

An experimental heat pump with a non-azeotropic mixture as 
working fluid is being prepared. This will be the first full scale plant 
in Sweden. The influence of a non-azeotropic mixture, as com- 
pared with a pure fluid on the design of the components in the heat 
pump, has been analyzed. The experimental heat pump which is to 
be used, has a countercurrent evaporator and a crosscurrent con- 
denser. Since the best design for a non-azeotropic mixture is 
countercurrent, heat exchanger calculations have been done for 
this type of condenser. Comparisons indicate that a shell and tube 
heat exchanger with the non-azeotropic mixture on the shell side is 
highly interesting to investigate practically. The study of the internal 
heat exchanger shows that the dependence of COP on the degree 
of superheat before the compressor is slightly larger for a non- 
azeotropic mixture than for a pure fluid. During this project and also 
afterwards a dynamic debate on the environmental effect of CFCs 
has been going on. The use of mixture HCFC22/CFC114, sug- 
gested in this report, will be forbidden in the future. However, it is 
still interesting to study it, since there are more and better thermo- 
dynamic and physical data available for this mixture than for other 
non-azeotropic mixtures. The experience and knowledge acquired 
in this project are possible to apply on other mixtures. (authors). 


10246 (BFR-R-41-90) Better utilization and substitution of 
electric power in electrically heated apartment buildings. Nil- 
* son, A. (Bengt Dahigren AB, Vaestra Froelunda (SE)); Hjalmarsson, 
C.; Walter, A. Swedish Council for Building Research, Stockholm 
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(Sweden). 1990. 62p. (In Swedish). Project BFR-880631-3. Order 
Number DE91746306. Source: OSTI;NTIS (US Sales Only). 

This district in Gothenburg comprises 43 apartment houses, 
mainly 3-storey buildings, in total 762 flats. The total electricity 
consumption for the district is 13600 MWh/year i.e. a specific con- 
sumption of 260 kWh/m?. A number of estimates have been 
carried out under different conditions such as future cost of 
electricity, other fuels and different rate of interest etc. The eco- 
nomically most interesting steps are regulation of ventilation fans, 
equipment in laundries and installation of triple glass windows. To 
carry out a suggested alternative would need an investment of 
MSEK 13 of which 60% concerns the energy saving. The electricity 
saving would be about 3000 MWh/year or 22%. 


10247 (BFR-R-50-90) Heat recovery and heat pump opera- 
tion for refrigerating machinery with ammonia as cooling 
agent. Glas, L.O. (Skandinavisk Termoekonomi AB, Stockholm 
(SE)). Swedish Council for Building Research, Stockholm (Swe- 
den). 1990. 46p. (in Swedish). Project BFR-850695-4. Order 
Number DE91746308. Source: OSTI;NTIS (US Sales Only). 

With liquid ammonium as cooling agent a suitably designed sys- 
tem for vaporizing temperatures lower than -20 and up to 58 
degrees centigrade cooling agent temperature can be produced. 
Greater in situ constructed plants with liquid ammonia as cooling 
agent can also get a considerably improved economy with lower 
vaporizing temperatures, than standard plants with CFC12 and 
HCFC22. Heat pump- and heat recovery operation for cooling 
plants are normally very profitable. 


10248 (CONF-910446—1) Analysis of roof systems thermal 
performance from field data. Courville, G.E.; Childs, P.W.; Link- 
ous, R.L. Oak Ridge National Lab., TN (USA). [1991]. 28p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC05-840R21400. From 3. international symposium on 
roofing technology; Montreal (Canada); 17-19 Apr 1991. Order 
Number DE90015793. Source: OSTI;NTIS; GPO Dep. 

According to the most recent Project Pinpoint, the percentage of 
new and replacement low-slope roofs in the United States now be- 
ing insulated exceeds 88 percent. This is dramatic evidence that 
good thermal performance is a worthy investment and has become 
an accepted design characteristic of roof systems despite higher 
initial costs. As the interest in thermal performance increases so do 
concerns that insulation performance meet design expectations 
over the life of the roof system. Several widely used standardized 
laboratory procedures are available for evaluating the thermal per- 
formance of insulations. These include ASTM Standards C-177, 
C-518, C-236, and C-976. Laboratory measurements, while being 
valuable for product control, are useful as performance indicators 
only to the extent that they can predict material performance in an 
in-service roof system. In the last several years field measure- 
ments have shown that there are many instances when effects, not 
readily quantifiable by laboratory measurements, can significantly 
change the thermal performance of roofs from design values. Ex- 
amples illustrated in this report are thermal drift in CFC-blown foam 
insulations, drying of lightweight insulating concrete fills, 
condensation-evaporation cycling of moisture in fibrous glass insu- 
lation, and temperature changes caused by changes in surface 
solar reflectance. These effects alter the thermal performance of 
roofs from design values and affect the cost of heating and cooling 
buildings. 15 refs., 15 figs. 


10249 (CONF-910446-2) Thermal properties of polyisocya- 
nurate foam board insulation blown with CFC-11 substitutes. 
McElroy, D.L.; Courville, G.E.; Christian, J.E.; Graves, R.S.; Link- 
ous, R.L. Oak Ridge National Lab., TN (USA). [1990]. 27p. 

red by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC05-840R21400. From 3. international symposium on 
roofing technology; Montreal (Canada); 17-19 Apr 1991. Order 
Number DE90016047. Source: OSTI;NTIS; GPO Dep. 

Participants at government and industry-sponsored workshops 
decided to fully evaluate several hydrochlorofluorocarbons for their 
Suitability as blowing agents in polyisocyanurate laminate board- 
stock. Laminated boardstock was chosen because of its superior 
insulating qualities, commercial significance, high technical depen- 
dence on alternate blowing agents and diverse requirements. The 
project is under the guidance of a cooperative industry/government 
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steering committee with representation by the Society of the Plastic 
Industry, the Polyisocyanurate Insulation Manufacturers Associa- 
tion, the National Roofing Contractors Association, the US 
Environmental Protection Agency, and the US Department of En- 
ergy. This study deals with the key question: To what extend are 
the thermal properties of foams with alternate blowing agents differ 
from foam with CFC-11? Results are reported that compare foam 
thermal performance under laboratory conditions, as well as the 
thermal performance in long-term in situ testing of roof sections. 
The former involves both full thickness and thin slicing techniques 
and utilizes an advanced R-Matic apparatus with expanded tem- 
perature range capabilities (ASTM C-518) and an Unguarded Thin 
Heater Apparatus (ASTM C-1114). The long-term in-situ testing is 
carried out on small-scale, conventionally installed roof systems on 
the Roof Thermal Research Apparatus. All tests are being con- 
ducted at the Oak Ridge National Laboratory with technical 
guidance from the steering committee. 10 refs., 7 figs., 8 tabs. 


10250 (CONF-910446-3) Moisture migration and drying 
rates for low-slope roofs: Preliminary results. Pedersen, C.R. 
(Danmarks Tekniske Hoejskole, Lyngby (Denmark)); Petrie, T.W.; 
Courville, G.E.; Childs, P.W.; Wilkes, K.E. Oak Ridge National 
Lab., TN (USA). [1990]. 32p. Sponsored by U.S. DOE Conserva- 
tion & Renewable Energy. DOE Contract AC05-840R21400. From 
3. international symposium on roofing technology; Montreal 
(Canada); 17-19 Apr 1991. Order Number DE90016532. Source: 
OSTI;NTIS; GPO Dep. 

The Large Scale Climate Simulator at the US DOE Roof Re- 
search Center was used to impose steady and diurnally varying 
temperatures on nine roof sections simultaneously. One test 
determined the effect of water trapped in sections containing poly- 
isocyanurate, extruded polystyrene or fiberglass. A second test 
allowed downward drying through solid polyethylene, polyethylene 
with holes, a Hygro Diode, or no vapor retarder. !n the first test, 
the thermal performance of the foam insulations was not severely 
degraded by adding water. But, the fiberglass allowed moisture to 
move freely, which affected the heat fluxes. Water condensed and 
evaporated throughout the insulation and, to some extent, on heat 
flux transducers in the middle of the fiberglass. In the second test, 
fiberglass under plywood and expanded polystyrene over 
lightweight concrete were used with the various vapor retarders. 
Heat flux transducers placed above and below the fiberglass rather 
than in the middie gave more easily interpreted results. Computer 
modeling helped to understand the effects of condensation and 
evaporation on the heat flows. It allowed latent and sensible effects 
to be separated which showed if the measured heat fluxes were 
consistent with expectations. In wet permeable materials, the mea- 
surements and model showed that peak heat fluxes are twice what 
is expected in the same materials when dry. The second test also 
explored the potential for downward drying of wet roofs without 
venting. Gravimetric techniques were aided by electronic moisture 
probes to yield drying rates. The two vapor retarders which allowed 
liquid to escape had drying rates between those for solid polyethy- 
lene and no vapor retarder. The results show that downward drying 
can be appreciable while retarding vapor upflow. 5 refs., 12 figs. 


10251 (DOE/CE-029SP) Technical support document: 
Energy conservation standards for consumer products: Dish- 
washers, clothes washers, and clothes dryers including: 
Environmental impacts; regulatory impact analysis. USDOE 
Assistant Secretary for Conservation and Renewable Energy, 
Washington, DC (USA). Office of Codes and Standards; Lawrence 
Berkeley Lab., CA (USA). Dec 1990. 395p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC03- 
76SF00098. Order Number DE91004994. Source: OSTI;NTIS; 
GPO Dep. 

The Energy Policy and Conservation Act as amended (P.L. 94- 
163), establishes energy conservation standards for 12 of the 13 
types of consumer products specifically covered by the Act. The 
legislation requires the Department of Energy (DOE) to consider 
new or amended standards for these and other types of products 
at specified times. This Technical Support Document presents the 
methodology, data and results from the analysis of the energy and 
economic impacts of standards on dishwashers, clothes washers, 
and clothes dryers. The economic impact analysis is performed in 
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five major areas: An Engineering Analysis, which establishes tech- 
nical feasibility and product attributes including costs of design 
options to improve appliance efficiency. A Consumer Analysis at 
two levels: national aggregate impacts, and impacts on individuals. 
The national aggregate impacts include forecasts of appliance 
sales, efficiencies, energy use, and consumer expenditures. The 
individual impacts are analyzed by Life-Cycle Cost (LCC), Payback 
Periods, and Cost of Conserved Energy (CCE), which evaluate the 
savings in operating expenses relative to increases in purchase 
price; A Manufacturer Analysis, which provides an estimate of 
manufacturers’ response to the proposed standards. Their re- 
sponse is quantified by changes in several measures of financial 
performance for a firm. An Industry Impact Analysis shows financial 
and competitive impacts on the appliance industry. A Utility Analy- 
sis that measures the impacts of the altered energy-consumption 
patterns on electric utilities. A Environmental Effects analysis, 
which estimates changes in emissions of carbon dioxide, sulfur ox- 
ides, and nitrogen oxides, due to reduced energy consumption in 
the home and at the power plant. A Regulatory Impact Analysis 
collects the results of all the analyses into the net benefits and 
costs from a national perspective. 47 figs., 171 tabs. (JF) 


10252 (EUR-12515) Solar hay drying in specially con- 
structed hay storage halls: Demonstration project: Final 
report. Zeisig, H.D. (Technische Univ. Muenchen, Freising 
(Germany, F.R.). Bayerische Landesanstalt fuer Landtechnik Wei- 
henstephan); Rittel, L. Commission of the European Communities, 
Luxembourg (Luxembourg). Directorate General Telecommunica- 
tions, Information Industries and Innovation; Technische Univ. 
Muenchen, Freising (Germany, F.R.). Bayerische Landesanstalt 
fuer Landtechnik Weihenstephan. 1990. 63p. Sponsored by Com- 
mission of the European Communities. Contract 5E 091/84/DE. 
Source: OSTI;NTIS (US Sales Only);Office for Official Publications 
of the European Communities, 2, rue Mercier, L-2985 Luxembourg; 
ECU 6.25. 

Aim of the project was construction and operation of specially 
constructed hay storage halls to get hay of especial quality and if 
possible without additional use of heating energy. The use of solar 
energy radiated on normal roof planes i.e. cover with a relatively 
bad thermal conductivity should be done by a special roof ventila- 
tion system which preheats the drying air. These hay storage halls 
should be built, if possible, on four climatically different places in 
the southern part of Germany. Especially to the expected variation 
in sun radiation the building's longitudinal axis should be varied if 
possible to North-South direction. This paper discusses the design 
and operation of the storage facilities. 


10253 (EUR-12591) Dynamic behaviour of heat pumps: 
An_ investigation of short running time: Final report. 
Fordsmand, M. (Fordsmand (M.), Charlottenlund (Denmark)). Com- 
mission of the European Communities, Luxembourg (Luxembourg). 
Directorate General Telecommunications, Information Industries 
and Innovation; Fordsmand (M.), Charlottenlund (Denmark). 1990. 
27p. Sponsored by Commission of the European Communities. 
Contract EN3E-0021-DK. Source: OSTI; NTIS (US Sales Only); 
Office for Official Publications of the European Communities, 2, rue 
Mercier, L-2985 Luxembourg. 

In this report we consider duty cycling of heat pumps, address- 
ing the following subjects. First we describe a method to measure 
the dynamic efficiency. Secondly using the result we develop a 
simple model for heat pump performance when duty cycling, 
including a discussion of the effect of start currents. Finally we con- 
sider the possible application of duty cycling, and related technical 
problems. It is concluded that it is possible to improve the coeffi- 
cient of performance of a heat pump with duty cycling with a factor 
of 20-30%. This however demands that the heat pump is suitable 
for duty cycling. That is the compressor must have low start losses 
and the refrigerant circuit have a suitable large time constant of 
above 30 sec. 


10254 (IVO-B-01/90) Infrared switches at control of store- 
house lighting. Martikainen, L. (imatran Voima Oy (IVO), Helsinki 
(Finland)); Aaltonen, T.; Timonen, T. Imatran Voima Oy (IVO), 
Helsinki (Finland). 1990. 74p. (in Finnish). Order Number 
DE91746271. Source: OSTI;NTIS (US Sales Only). 





Passive infrared switch (IR switch) reacts to a moving object 
warmer than its environment - such as man, animal, or vehicle. 
Heat radiation causes a change of the surface charge based on 
the pyroelectric phenomenon at the switch detector. The low 
voltage thus obtained is amplified, and the relay or power seemi- 
conductor at the IR switch output is controlled by means of it. The 
research studied the characteristics of the IR switches and their 
use to the control of lighting - mainly of storehouse lighting - and 
the savings of electrical energy thus gained. Characteristics of five 
different IR switches were compared through laboratory and field 
measurements. Under laboratory conditions, the detection zones of 
the switches were found to correspond fairly well to the values 
given by the manufacturers. At field tests, all IR switches detected 
the industrial truck passing by at a distance of 10-15 m. Significant 
differences were found at the detection zones of different switches. 
For over a year, a practical application was followed in the port of 
Hamina. At this application, the lighting of two big store halls were 
controlled through IR switches. In the first case, the saving of en- 
ergy was estimated to amount to 45% and to 17% in the second 
case, which corresponds to a saving of more than 27 000 kWh an- 
nually in total. The corresponding saving in money, abt. FIM 7000 
annually, was enough to refund the investments for the IR switches 
within a few months. The annual energy use in Finnish store- 
houses is about 140 GWh, which corresponds in money terms FIM 
45 million per year. In January 1990, the standard prices of IR 
switches varied FIM 295-1050. The prices are decreasing, and 
new switch types are introduced in the quickly growing market. 


10255 (IVO-B—02/90) The energy use in an office building, 
kiinteistoe Oy Lauttasaarenmaeki 4 in Lauttasaari, Helsinki. 
Haukioja, R.; Leino, R.; Murtopuro, M. Imatran Voima Oy (IVO), 
Helsinki (Finland). 1990. 50p. (In Finnish). Order Number 


DE91746272. Source: OSTI;NTIS (US Sales Only). 

Imatran Voima Oy (IVO) has followed up the energy use in an 
office building Kiinteistoe Oy Lauttasaarenmaeki 4, now for two 
years. For heating, cooling and aircondition purposes, the building 


has five heating/cooling heat pump units. The building was excep- 
tionally heavily equipped with five thermal energy meters and with 
11 electric meters. However, extra meters had to be installed: 22 
electric meters and 3 thermal energy meters. Metered data was 
hourly collected in a micro computer in the building on a disk 
whose data was unpacked at IVO into a micro computer which in- 
cludes a programme separately written out. As a result we could 
calculate the energy consumption reliably divided into its compo- 
nents. The specific energy demand for the hole building was found 
to be 59 kWh/Bid-m%, from which near 40% is consumed in the ex- 
ternal parts of the office floors. The energy use in office floors was 
found to be 45 kWh/floor-m® dividing on an average: 29% for heat- 
ing, cooling and airconditioning, 19% for supplement heating and 
52% for floor electricity. The external demand consists of several 
separate components, which has a great influence on energy de- 
mand. This report includes some observations and conclusions of 
the use and function of the heating/cooling system. This study is 
rather unique in Finland. 


10256 (KTM/E-B-71) Electrical space heating. Salminen, P. 
(Ekono, Helsinki (Finland)). Kauppa-ja Teollisuusministerio, Helsinki 
(Finland). Energiaosasto. 1990. 75p. (In Finnish). Project KTM- 
94/881/88. Order Number DE91746274. Source: OSTI;NTIS (US 
Sales Only). 

The aim of this study is to indicate the shares of direct electric 
space heating and district heating as modes of heating in new resi- 
dential buildings during 1985-1987. It is based on house building 
Statistics and a number of demonstrative new residential buildings 
in areas covered by a town plan in the district heating regions. The 
views of energy works on the heating mode selections on district 
heating areas were mapped out by an inquiry. The opinions of 
energy works and constructors were collected by a telephone inter- 
view. The economic effects of the selections were analyzed by 
calculations made from the end user's and constructor’s point of 
view. The effects of the selections were also evaluated in regard to 
national energy system. Statistics show that the share of semi- 
detached houses with electric heating (direct electric space 
heating) of new houses is about 60%, that of terraced houses 
about 45% and that of blocks of flats about 4%. It was estimated 
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that about 80% of electric-heated semi-detached houses and about 
85% of terraced houses and blocks of flats are situated outside 
potential district heating areas. In 1985-1987, 15% of the semi- 
detached houses, 6% of the terraced houses and 0.5% of the 
blocks of flats were built with electric heating in the potential district 
heating areas. As regards total costs, district heating is a less ex- 
pensive heating mode than electric heating in terraced houses and 
blocks of flats. From the constructor’s point of view, direct electric 
space heating is clearly more profitable in semi-detached houses. 
If electric heating is built in district heating areas at the present 
rate or even at a higher rate, this may, within ten years, in principle 
lead to a potential loss of about 25 MW of backpressure electrical 
power in Finland. 


10257 (NYSERDA-91007987) New York State Energy Re- 
search and Development Authority annual report, 1989-1990. 
New York State Energy Research and Development Authority, 
Albany, NY (USA). [1990]. 37p. Sponsored by New York State En- 
ergy Research and Development Authority. Order Number 
DE91007987. Source: OSTI;NTIS. 

The Energy Research and Development Authority is a public 
benefit corporation providing energy-related benefits to residents of 
New York State. This annual report for 1988-90 covers progress in 
financing to reduce utility rates; research and development in recy- 
cling, landfill reclamation, radio-frequency drying, ground-source 
heat pumps, and refrigeration costs. Other topics include radioac- 
tive waste management, financial statements, board of directors, 
and staffing. (SM) 


10258 (ORNL/M-1330) Building thermal envelope systems 
and materials (BTESM) progress report for DOE Office of 
Buildings Energy Research: Monthly progress report, October 
1990. Burn, G. (comp.). Oak Ridge National Lab., TN (USA). Oct 
1990. 35p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC05-840R21400. Order Number 
DE91004931. Source: OSTI;NTIS; GPO Dep. 

The Monthly Report of the Building Thermal Envelope Systems 
and Materials (BTESM) Program is a monthly update of both in- 
house ORNL projects and subcontract activities in the research 
areas of building materials, wall systems, foundations, roofs, and 
building diagnostics. Presentations are not stand-alone paragraphs 
every month. Their principal values are the short-time lapse be- 
tween accomplishment and reporting and their evolution over a 
period of several months. 


10259 (ORNL/M-1352) Bullding Thermal Envelope Sys- 
tems and Materials (BTESM) progress report for DOE Office of 
Buildings Energy Research: Monthly progress report, Decem- 
ber 1990. Burn, G. (comp.). Oak Ridge National Lab., TN (USA). 
Dec 1990. 39p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract AC05-840R21400. Order Number 
DE91007276. Source: OSTI; NTIS; GPO Dep. 

The Monthly Report of the Building Thermal Envelope Systems 
and Materials (BTESM) Program is a monthly update of both in- 
house ORNL projects and subcontract activities in the research 
areas of building materials, wall systems, foundations, roofs, and 
building diagnostics. Presentations are not stand-alone paragraphs 
every month. Their principal values are the short-time lapse be- 
tween accomplishment and reporting and their evolution over a 
period of several months. 


10260 (PNL-6650) Residential fuel choice in the Pacific 
Northwest. Lee, A.D.; Englin, J.E.; Harkreader, S.A. Pacific North- 
west Lab., Richland, WA (USA). Feb 1989. 88p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC06-76RL01830. Order Number DE91005051. Source: OSTI; 
NTIS; GPO Dep. 

in 1983, the Northwest Power Planning Council (Council) issued 
Model Conservation Standards (MCS) designed to improve the effi- 
ciency of electrically heated buildings. Since then, the standards 
have been adopted by numerous local governments and utilities. 
The Bonneville Power Administration (Bonneville) has played an 
active role in marketing residential energy efficiency improvements 
through the Super Good Cents Program (SGCP) and encouraging 
the adoption and implementation of the MCS as local codes 
through the Early Adopter Program (EAP). Since the inception of 
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the MCS, however, questions have arisen about the effect of the 
code and programs on the selection of heating fuels for new 
homes. Recently, Bonneville has proposed a gradual reduction in 
the incentive levels under these two programs prior to 1995 based 
on several assumptions about the market for MCS homes: builder 
costs will decline as builders gain experience building them; buyers 
will seek out MCS homes as their appreciation for their lower en- 
ergy costs and greater comfort increases; and the resale market 
will increasingly reflect the greater quality of MCS homes. The 
growing availability of data from several jurisdictions where the 
MCS have been implemented has recently made it possible to be- 
gin assessing the effect of the MCS programs on residential fuel 
choice and evaluating assumptions underlying the programs and 
Bonneville’s plans to revise them. This study is the first such as- 
sessment conducted for Bonneville. 


10261 (PNL-7361) Characterization of changes in commer- 
cial building structure, equipment, and occupants: End-Use 
Load and Consumer Assessment Program. Lucas, R.G.; Taylor, 
Z.T.; Miller, N.E.; Pratt, R.G. Pacific Northwest Lab., Richland, WA 
(USA). Dec 1990. 124p. Sponsored by U.S. DOE Office of 
Administration and Human Resource Management. DOE Con- 
tract ACO06-76RL01830. Order Number DE91005448. Source: 
OSTI;NTIS; GPO Dep. 

Changes in commercial building structure, equipment, and occu- 
pants result in changes in building energy use. The frequency and 
magnitude of those changes have substantial implications for con- 
servation programs and resource planning. For example, changes 
may shorten the useful lifetime of a conservation measure as well 
as impact the savings from that measure. This report summarizes 
the frequency of changes in a commercial building sample that was 
end-use metered under the End-Use Load and Consumer Assess- 
ment Program (ELCAP). The sample includes offices, dry good 
retails, groceries, restaurants, warehouses, schools, and hotels. 
Two years of metered data, site visit records, and audit data were 
examined for evidence of building changes. The observed changes 
were then classified into 12 categories, which included business 
type, equipment, remodel, vacancy, and operating schedule. The 
analysis characterized changes in terms of frequency of types of 
change; relationship to building vintage and floor area; and variation 
by building type. The analysis also examined the energy impacts of 
various changes. The analysis determined that the rate of change 
in commercial buildings is high-50% of the buildings experienced 
one type of change during the 2 years for which monitoring data 
were examined. Equipment changes were found to be most fre- 
quent in offices and retail stores. Larger, older office buildings tend 
to experience a wider variety of changes more frequently than the 
smaller, newer buildings. Key findings and observations are pre- 
sented in Section 2. Section 3 provides the underlying motivation 
and objectives. In Section 4, the methodology used is documented, 
including the commercial building sample and the data sources 
used. Included are the definitions of change events and the overall 
approach taken. Results are analyzed in Section 5, with additional 
technical details in Appendixes. 2 refs., 46 figs., 22 tabs. (JF) 


10262 (PNL-7559) Energy-efficiency testing activities of 
the Mobile Energy Laboratory: Semiannual report, October 1, 
1989—March 31, 1990. Parker, G.B. Pacific Northwest Lab., Rich- 
land, WA (USA). Jan 1991. 108p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC06- 
76RLO01830. Order Number DE91007464. Source: OSTI;NTIS; 
GPO Dep. 

This report summarizes energy-efficiency testing activities during 
the first and second quarters of fiscal year 1990 applying the Mo- 
bile Energy Laboratory (MEL) testing capabilities. Four MELs, 
developed by the US Department of Energy (DOE) Federal Energy 
Management Program (FEMP), are administered by Pacific North- 
west Laboratory (PNL) for energy testing and program support 
functions at federal facilities. The using agencies principally fund 
MEL applications, while DOE/FEMP funds program administration 
and capability enhancement activities. This report fulfills the re- 
quirements established in the MEL Use Plan (PNL-6861) for 
semiannual reporting on energy-efficiency testing activities using 
the MEL capabilities. The MEL Use Committee, formally estab- 
lished in 1989, developed the MEL Use Plan and meets 
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semiannually to establish priorities for energy-efficient testing appli- 
cations using the MEL capabilities. 


10263 (PNL-SA-18712) Future buildings Forum-2025: To- 
ward a methodology for future buildings research. Briggs, R.S. 
Pacific Northwest Lab., Richland, WA (USA). Oct 1990. 20p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract ACO6-76RL01830. (CONF-9010309-1: Future buildings 
forum-2025: an International Energy Agency (IEA) think tank ex- 
ploring buildings of the 21st century, The Hague (Netherlands), 3-4 
Oct 1990). Order Number DE91006972. Source: OSTI;NTIS; GPO 
Dep. 

The purpose of this paper is to explore methods that could be 
used in studying buildings of the future. The methodology that the 
forum will develop will have a number of likely applications, among 
them: the development of research agendas for new building en- 
ergy technologies; the development of information and analytical 
capabilities usable by other IEA annexes to address their technol- 
ogy assessment needs; and the generation of information that can 
serve as input to global energy models designed to inform energy 
policy decisions. This paper is divided into two major sections. The 
first is an overview of existing methods of futures research. Terms 
and concepts are explained, providing the basis for the second 
section. The second section proposes a framework and general 
methodology for studying future buildings. This preliminary, or 
strawman, methodology is intended to provoke early thinking and 
discussions on how the research should be approached. 24 refs., 8 
figs. 


10264 (SV-F-90-1) Transmission, coefficient of thermal 
transmittance, and energy flow through windows with tin ox- 
ide coated glasses. Sandberg, Anneli. Vattenfall Utveckling AB, 
Aelvkarleby (Sweden). 10 May 1990. 27p. (In Swedish). Order 
Number DE91746313. Source: OSTI;NTIS (US Sales Only). 

Examination paper. 

Coefficient of thermal transmittance, angular dependent tran.s- 
mission, diffusion by transmission, reflectivity, emittance, and light 
scattering have been measured for four different makes of window 
glass equipped with a low omitting coating of tin oxide. Energy cal- 
culations on a house with 19 m* window area show that a heat 
saving of 2000-2500 kWh/year is possible. 


10265 Driving method, electric power generating method, 
and cold or hot water obtaining method using refrigerant gas. 
Matsuura, T. 10 Oct 1990. Filed date 9 Apr 1990. Canada Patent 
patent application 2014148. 34p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

An energy producing method for driving a prime mover, applica- 
ble to a household scale, is provided which does not require 
combustion and accordingly does not produce harmful exhaust 
gases and noise. The method is based on the use of a refrigerant 
gas such as freon as the driving medium. It has been found that a 
small temperature difference greatly varies the pressure of such a 
gas, making it possible to drive turbines and pistons and to gener- 
ate or absorb heat. Accordingly, the method of the invention 
comprises causing a refrigerant gas contained under high pressure 
in a tank to flow into pipes provided with check valves. The gas is 
passed into a prime mover (which may be a turbine or piston de- 
vice) and the gas discharged at a low pressure from the prime 
mover is passed into refrigerant regulators. In the regulators, the 
gas is heated to an elevated pressure while being held at a fixed 
volume. This elevated pressure is slightly higher than the high 
pressure of the tank. The gas can therefore be circulated back to 
the tank, thereby continuously driving the prime mover. Ambient air 
or water can be used as the energy source. The method also com- 
prises connecting an electric generator to the prime mover for 
generating power, and also introducing the refrigerant gas into an 
evaporator in which water is passed through to carry out a heat ex- 
change for heating or cooling the water. Examples of embodiments 
of the invention are presented, illustrating for example that a sys- 
tem producing ca 3 kW of power could be installed within the 
volume of a 80-cm cube. 3 figs. 





10266 Insulating and structural masonry block and method 
for the fabrication thereof. Larrar, F. de. 24 Aug 1990. Filed date 
20 Feb 1990. Canada Patent patent application 2010443. 24p. 
Source: Micromedia Ltd., Technical Information Centre, 165 Hotel 
de Ville, Place du Portage, Phase 2, Hull, Quebec, Canada J8X 
3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

An object of this invention is to provide a masonry block element 
which overcomes drawbacks of known elements and which is at 
the same time portable, insulating, structurally sound, chemically 
compatible with other construction materials, of a pleasing appear- 
ance, fire resistant, and low cost. The object is attained according 
to the invention by a masonry block which includes an air- and 
water-tight envelope delimiting an inner cavity of generally right 
parallelepipedic shape, and a predetermined quantity of dry granu- 
lar material completely filling the inner cavity. The interstitial spaces 
between the grains of the granular material contain dry gas at a 
pressure lower than ambient pressure. Advantageously, the block 
further comprises continuous fibers, or fibers sufficiently long to act 
as continuous fibers, strong in tension and placed within the prede- 
termined quantity of granular material. The continuous, long fibers 
are preferably provided in horizontal layers formed of plies of a 
geotextile band, resistant in tension and deformation, arranged in 
superposed layers in the cavity. The granular material is advanta- 
geously a light aggregate consisting of expanded schistous or clay 
material, and the geotextile is preferably fiberglass. The proportion 
between the thickness of the geotextile layer and the thickness of 
an aggregate layer is on the order of 0.2%. A method of fabricating 
the masonry blocks of the invention is also provided, in which ag- 
gregate fills a mold while the geotextile is placed in accordionlike 
layers. 7 figs. 
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Refer also to citation(s) 10212, 10262, 10277, 10308, 10309, 
10318, 10324, 10325, 10721, 10997, 10999 


10267 


(DOE/CH/10093-84, pp. 17-19) [Mapping the route to 
improved transportation technologies] And transportation ma- 
terials research. Solar Energy Research Inst., Golden, CO (USA). 
Nov 1990. In Conservation and renewable energy technologies for 


transportation. 
OSTI;NTIS. 

Materials research activities currently are focused in four pro- 
grammatic areas: ceramic technology, materials technology (other 
than structural ceramics), tribology, and the High Temperature Ma- 
terials Laboratory (HTML). The Office of Transportation Materials is 
focusing on ceramics for high-temperature gas turbine and low 
heat rejection (LHR) diesel engines. In addition to ceramics re- 
search, the Office of Transportation Materials’ researchers are 
seeking to identify and resolve materials-related problems that may 
occur with the use of alternative fuels in internal combustion en- 
gines. Ceramics, high-temperature, and alternative fuels materials 
responsibilities are augmented with several transportation-related 
tribological studies. Much of the testing and evaluation required for 
the verification of these materials, lubricants, and their analytical 
models and data bases is conducted through the High Termnpera- 
ture Materials Laboratory. 


20p. Order Number DE91002103. Source: 


10268 (NEI-DK-472) Saving energy in relation to town bus 
services by using taxis during less busy periods. Hammer, J. 
Bornhoims Amts Trafikselskab, Roenne (Denmark). Dec 1990 
32p. (In Danish). Contract ENS-151/90-0015. Order Number 
DE91746234. Source: OSTI;NTIS (US Sales Only). 

EFP-90. 

In May 1989, eight-seater taxis were introduced into Roenne’s 
(Bornholm, Denmark, population 15.000) local bus service for less 
busy periods (Monday to Friday, 6 p.m. - 10 p.m., Saturday 2 p.m. 
- 10 p.m., Sunday and holidays 9 a.m. - 10 p.m.). The aim of intro- 
ducing taxis into the bus service was to obtain a better balance 
between the amount of passagers and the vehicle in use, espe- 
cially in periods with less traffic. The traffic company’s aim was 
furthermore to obtain savings both in the running of the services 
and in energy use, and in this way gain a positive reputation for 
being aware of economic and ecological interests. Annual saving, 
through use of taxis in less busy periods, expressed in litres of 
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diesel oil, amounts to ca. 13.000 litres. The percentage of saving in 
the overall fuel consumption amounts to 20%. The annual savin for 
the traffic company in contract payments amounts to ca. 5%. The 
use of taxis in less busy periods has functioned since May 1989, 
and during this time has not given rise to criticism of any kind. This 
system can be recommended for other towns simular in size to 
Roenne, especially where energy conservation and sound econ- 
omy is considered to be of high priority. (AB). 


10269 (NEI-DK-475) Smaller electric-powered vehicles in 
the local traffic situation: Summary. Nissen, O.S. (ERL A/S, En- 
ergilaboratoriet (DK)); Joergensen, M.; Moeller, O.; Krawack, S. 
ERL A/S, Odense (Denmark). Energilaboratoriet; Cowiconsult 
Raadgivende Ingenioerer A/S, Virum (Denmark). Jun 1990 12p. (in 
Danish). Contract EM-1243/88-7. Order Number DE91746255. 
Source: OSTI;NTIS (US Sales Only). 

EFP-88. 

The aim of the project, which is a follow-up of two former pro- 
jects on the same subject, was to evaluate the potentials for the 
use of electric-powered vehicles in local traffic situations. The his- 
tory of the development of these vehicles is touched upon, and 
results of interviews with drivers and the police on the way they 
are used are presented. Technological aspects are briefly de- 
scribed, and the consequences of an increase in numbers of 
electric-powered vehicles on the roads are discussed. Methods of 
encouraging people to use them and of how to integrate them in 
the traditional traffic scene are suggested. It is concluded that 
"Mini-el” is a user-friendly vehicle and particularly suited to local 
transportation, that energy savings as a result of its utilization are 
probably not significant, but that its more general usage would help 
to reduce traffic speeds in urban areas and, following this, also the 
number of traffic accidents. (AB). 


10270 (PNL-SA-18761) An integrated mission approach to 
the space exploration initiative will ensure success. Coomes, 
E.P.; Dagle, J.E.; Bamberger, J.A.; Noffsinger, K.E. Pacific North- 
west Lab., Richland, WA (USA). Oct 1990. 8p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract ACO6-76RL01830. (CONF- 
910116-17: 8. symposium on space nuclear power systems, 
Albuquerque, NM (USA), 6-10 Jan 1991). Order Number 
DE91006721. Source: OSTI; NTIS; GPO Dep. 

The direction of the American space program, as defined by 
President Bush and the National Commission on Space, is to ex- 
pand human presence into the soiar system. Landing an American 
on Mars by the 50th anniversary of the Apollo 11 lunar landing is 
the goal. This challenge has produced a level of excitement among 
young Americans not seen for nearly three decades. The explo- 
ration and settlement of the space frontier will occupy the creative 
thoughts and energies of generations of Americans well into the 
next century. The return of Americans to the moon and beyond 
must be viewed as a national effort with strong public support if it 
is to become a reality. Key to making this an actuality is the mis- 
sion approach selected. Developing a permanent presence in 
space requires a continual stepping outward from Earth in a logical 
progressive manner. If we seriously plan to go and to stay, then 
not only must we plan what we are to do and how we are to do it, 
we must address the logistic support infrastructure that will allow 
us to stay there once we arrive. A fully integrated approach to mis- 
sion planning is needed if the Space Exploration Initiative (SEI) is 
to be successful. Only in this way can a permanent human pres- 
ence in space be sustained. An integrated infrastructure approach 
would reduce the number of new systems and technologies requir- 
ing development. The resultant horizontal commonality of systems 
and hardware would reduce the direct economic impact of SEI 
while an early return on investment through technology spin-offs 
would be an economic benefit by greatly enhancing our interna- 
tional technical competitiveness. If the exploration, development, 
and colonization of space is to be affordable and acceptable, 
careful consideration must be given to such things as “return on in- 
vestment” and “commercial product potential” of the: technologies 
developed. 7 refs., 3 figs. 


10271 (TULEA-89-09L) Slurry transport of ores and 
industrial minerals by centrifugal pumps: An experimental in- 
vestigation in a horizontal pipe-loop. Vaeppling, L. Luleaa Univ. 
of Technology (Sweden). Dept. of Water Resources Engineering. 


ERA Vol.16,No.4 159 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3202 Transportation 


1989. 106p. Order Number DE91746331. Source: OSTI;NTIS (US 
Sales Only). 

Part of STU-85-3006. 

in a pilot-plant with a pipeline length of 25 m and a diameter of 
0.1 m important design factors such as deposition velocities, con- 
centration and energy consumption have been investigated. The 
effect of suspended solids on pump performance was studied for a 
rubber-lined centrifugal pump (55 kW). The results have been sys- 
tematically represented in graphical form for two different copper 
tailings, an iron ore concentrate and two coarse iron ore products. 
The maximum particle size was about 2 mm and the solid densi- 
ties varied from 2700 kg/m*. Solid concentrations by weight of up 
to 70% were investigated. The experimental results showed that 
the deposition velocity was very high for the coarse products about 
3.5-4.0 m/s for concentrations by weight of up to 60%. The 
deposition velocities were rather constant for the examinated con- 
centrations. For the fine-grained products the deposition velocity 
increased with increasing concentration. The deposition velocity 
increased from 1.4 to 2.0 m/s, when the concentration was in- 
creased from 44 to 65% for the coarser tailing product. Friction 
losses were large for the coarse minerals, about 0.15-0.20 m of 
slurry per m of pipe. For the more fine-grained products friction 
losses were lower and increased with increasing concentration. For 
example with the most fine-grained tailing products (dmax=0.2mm), 
friction losses increased from 0.015 m/m to 0.10 m/m when the 
concentration by weight increased from 48 to 62%. Pumps head 
and efficiency were lowered compared to clear-water values. The 
reduction in head was 40% for the coarse magnetite and the 
reduction in efficiency was 50% when it was pumped at 50% con- 
centration by weight. For the finer grained products, reduction in 
head did not exceed 20% for concentrations of industrial interests. 
Reduction in efficiency exceeded the reduction in head for concen- 
trations by weight higher than 40-45%. 
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Refer also to citation(s) 9393, 9439, 9513, 9523, 9741, 9766, 
9834, 10249, 10252, 10257, 10304, 10345, 10352, 10461, 10476, 
10692, 10714, 10932, 11081, 12219 


10272 (ANL/EAIS/TM-38) Waste minimization opportunities 
for the US Air Force Reserve. Chiu, S.Y.; Benioff, P.A.; Yuen, 
C.R. Argonne National Lab., IL (USA). Environmental Assessment 
and Information Sciences Div. Feb 1991. 167p. Sponsored by U.S. 
Department of Defense. DOE Contract W-31109-ENG-38. Order 
Number DE91007942. Source: OSTI;NTIS; GPO Dep. 

The objective of this study is to describe options for waste mini- 
mization (WM) at US Air Force Reserve (AFRES) bases. The 
report includes background material on waste minimization policies 
and federal regulations applicable to WM procedures. The benefits 
of waste minimization are also outlined. This is followed by a sum- 
mary of waste generation and management at AFRES bases. In 
particular, the quantities and types of waste generated, as well as 
methods of waste disposal, are summarized. Much of the report 
consists of a description of technical and institutional approaches 
to waste minimization. The technical approaches are described 
separately for each of the main types of waste generated at 
AFRES bases. These types include waste oils, contaminated fuels, 
used degreasing solvents, paint and paint-stripping wastes, used 
batteries, spent solutions from nondestructive inspection, photo- 
graphic wastes, and others. For each type of waste, sources or 
activities generating the waste at AFRES bases are discussed, 
along with different options available for reducing the amount 
generated. The description of institutional issues includes brief dis- 
cussions on such topics as waste reduction audits, WM plans, 
inventory management, spill and leak prevention plans, hazardous 
waste management, personnel training, inspections, record keep- 
ing, and emergency preparedness plans. Each issue is discussed, 
and recommendations for effective implementation are outlined. 
The five AFRES bases visited by ANL staff are discussed in Ap- 
pendixes A through E. For each base, the amounts and types of 
wastes generated are provided, along with a discussion of waste 
management operations. 31 refs., 4 figs., 7 tabs. 
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10273 (CONF-8910245—Summs., pp. 11-25) Development of 
advanced composite ceramic heat exchanger system. Hind- 
man, D.L. (Babcock and Wilcox, Lynchburg, VA (USA)). USDOE 
Assistant Secretary for Conservation and Renewable Energy, 
Washington, DC (USA). Office of Industrial Programs. Jul 1990. 
DOE Contract FC07-891D12868. From Advanced Heat Exchangers 
Program review meeting; Herndon, VA (USA); 11-12 Oct 1989. In 
Advanced Heat Exchangers Program review meeting. Summary re- 
port. 282p. Order Number DE91004625. Source: OSTI;NTIS. 

This presentation described the progress made toward the devel- 
opment of a ceramic fiber composite heat exchanger for efficient 
and economic recovery of heat from industrial corrosive and fouling 
gas streams. A prototype has been developed that will be inte- 
grated into the flue of a hazardous waste incinerator at the DuPont 
Experimental Station in Wilmington, DE. This report consists of 
copies of overheads used in the presentation and a record of a 
question and answer session. 


10274 (CONF-8910245-Summs., pp. 43-58) Preliminary 
design of high pressure, high-temperature ceramic air heat ex- 
changer. Harkins, B.L. (Solar Turbines Inc., San Diego, CA 
(USA)). USDOE Assistant Secretary for Conservation and Renew- 
able Energy, Washington, DC (USA). Office of Industrial Programs. 
Jul 1990. DOE Contract FC07-881D12799. From Advanced Heat 
Exchangers Program review meeting; Herndon, VA (USA); 11-12 
Oct 1989. In Advanced Heat Exchangers Program review meeting. 
Summary report. 282p. Order Number DE91004625. Source: 
OSTI;NTIS. 

This presentation describes the results of a project to develop a 
preliminary design for a high-pressure heat exchanger of modular 
design to economically recover heat from high-temperature gas 
streams and utilize the recovered heat energy to operate an indi- 
rectly heated gas turbine generator set. The design uses a 
combination of ceramics and metallic materials. This report con- 
sists of copies of overheads used in the presentation and a record 
of a question and answer session. 


10275 (CONF-8910245—-Summs., pp. 59-73) HIPHES [high 
pressure heat exchange system] development of a convective 
steam reformer. Williams, J.J. (Stone and Webster Engineering 
Corp., Boston, MA (USA)). USDOE Assistant Secretary for Conser- 
vation and Renewable Energy, Washington, DC (USA). Office of 
Industrial Programs. Jul 1990. DOE Contract FC07-881D12797. 
From Advanced Heat Exchangers Program review meeting; Hern- 
don, VA (USA); 11-12 Oct 1989. In Advanced Heat Exchangers 
Program review meeting. Summary report. 282p. Order Number 
DE91004625. Source: OSTI;NTIS. 

This presentation describes the results of phase one of a project 
to develop a preliminary design for a high-pressure heat exchanger 
utilizing ceramic tubes for a convective steam/methane reformer 
integrated with a gas turbine cycle. Phase one analyzes the techni- 
cal and economic merits of the proposed heat exchanger, develops 
the preliminary design, identifies key research and development 
problems and plans their resolution. This report consists of copies 
of overheads used in the presentation and a record of a question 
and answer session. 


10276 (CONF-8910245—Summs., pp. 75-87) High pressure 
heat exchanger. Parks, W.P. (Babcock and Wilcox, Lynchburg, VA 
(USA)). USDOE Assistant Secretary for Conservation and Renew- 
able Energy, Washington, DC (USA). Office of Industrial Programs. 
Jul 1990. From Advanced Heat Exchangers Program review meet- 
ing; Herndon, VA (USA); 11-12 Oct 1989. In Advanced Heat 
Exchangers Program review meeting. Summary report. 282p. Or- 
der Number DE91004625. Source: OSTI;NTIS. 

This presentation describes the results of a paper study to assess 
the potential of a ceramic composite high pressure heat exchanger 
for feeding an indirect fired gas turbine. Refuse derived fuel would 
be burned in a rotary kiln/afterburner. Heat recovered from the flue 
gas by the heat exchanger would power a modified gas turbogen- 
erator. The flue gas would continue on to a conventional waste 
heat boiler package for powering a steam turbogenerator. The ce- 
ramic composite heat exchanger is based on zirconia and alumina. 
This report consists of copies of overheads used in the presenta- 
tion and a record of a question and answer session. 





10277. (CONF-8910245—Summs., pp. 107-115) Methodology 
studies for continuous-fiber ceramic-matrix composite. Karnitz, 
M.A. (Oak Ridge National Lab., TN (USA)). USDOE Assistant Sec- 
retary for Conservation and Renewable Energy, Washington, DC 
(USA). Office of Industrial Programs. Jul 1990. From Advanced 
Heat Exchangers Program review meeting; Herndon, VA (USA); 
11-12 Oct 1989. In Advanced Heat Exchangers Program review 
meeting. Summary report. 282p. Order Number DE91004625. 
Source: OSTI;NTIS. 

This presentation described the proposed project to develop and 
validate design methodologies for use of Continuous-Fiber 
Ceramic-matrix Composite (CFCC) materials for advanced heat ex- 
changer systems. This is to lead to the commercialization of high 
pressure heat exchanger systems. The project emphasis will be on 
analysis methods and design criteria. This report consists of copies 
of overheads used in the presentation and a record of a question 
and answer session. 


10278 (CONF-8910245—Summs., pp. 175-191) Enhanced 
shell-and-tube heat exchangers for industry. Bergles, A.E. 
(Rensselaer Polytechnic Institute, Troy, NY (USA)). USDOE Assis- 
tant Secretary for Conservation and Renewable Energy, 
Washington, DC (USA). Office of industrial Programs. Jul 1990. 
DOE Contract FC07-881D12772. From Advanced Heat Exchangers 
Program review meeting; Herndon, VA (USA); 11-12 Oct 1989. In 
Advanced Heat Exchangers Program review meeting. Summary re- 
port. 282p. Order Number DE91004625. Source: OSTI;NTIS. 

This presentation describes the progress of a project to investi- 
gate several tube structures for heat exchangers. The results of 
testing smooth and enhanced structures are described along with 
the fouling tendencies of the three surfaces in a pool boiling appa- 
ratus. The effect of fouling on the performance of the enhanced 
surfaces in the presence of typical contaminants is also discussed. 
This report consists of copies of overheads used in the presenta- 
tion and a record of a question and answer session. 


10279 (CONF-8910245—Summs., pp. 193-211) Enhanced 
tubes for steam condensers. Webb, R.L. (Pennsylvania State 
Univ., University Park (USA)). USDOE Assistant Secretary for Con- 
servation and Renewable Energy, Washington, DC (USA). Office of 
Industrial Programs. Jul 1990. .DOE Contract FCO7-881D12708. 
From Advanced Heat Exchangers Program review meeting; Hern- 
don, VA (USA); 11-12 Oct 1989. In Advanced Heat Exchangers 
Program review meeting. Summary report. 282p. Order Number 
DE91004625. Source: OSTI;NTIS. 

This presentation describes the progress of a project to develop 
heat exchanger tubes with enhanced surface geometries on the in- 
side and outside surface. The candidate steam and water side 
enhancements are described as are the results of producing those 
geometries in copper alloys. Future work for determining heat 
transfer and designs for an innovative aluminum-titanium tube are 
described. Goals are to reduce steam condensing temperature and 
provide a cleanable water side surface. 


10280 (CONF-8910245-Summs., pp. 213-228) Assessment 
of strength limiting flaws in heat exchanger components. 
Bower, J.R. (Babcock and Wilcox, Lynchburg, VA (USA)). USDOE 
Assistant Secretary for Conservation and Renewable Energy, 
Washington, DC (USA). Office of Industrial Programs. Jul 1990. 
From Advanced Heat Exchangers Program review meeting; Hern- 
don, VA (USA); 11-12 Oct 1989. In Advanced Heat Exchangers 
Program review meeting. Summary report. 282p. Order Number 
DE91004625. Source: OSTI;NTIS. 

This presentation describes the progress of a project to develop 
nondestructive and predictive modeling techniques to predict and 
measure the critical flaw population and subsequent flaw growth in 
ceramic heat exchangers under industrial operating conditions. 
This report consists of copies of overheads used in the presenta- 
tion and a record of a question and answer session. 


10281 (CONF-8910245-Summs., pp. 229-243) INEL [idaho 
National Engineering Laboratory] support for assessment of 
strength limiting flaws in ceramic heat exchanger components. 
Lloyd, R. (Idaho National Engineering Lab., Idaho Falls (USA)). US- 
DOE Assistant Secretary for Conservation and Renewable Energy, 
Washington, DC (USA). Office of Industrial Programs. Jul 1990. 
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DOE Contract AC07-761D01570. From Advanced Heat Exchangers 
Program review meeting; Herndon, VA (USA); 11-12 Oct 1989. In 
Advanced Heat Exchangers Program review meeting. Summary re- 
port. 282p. Order Number DE91004625. Source: OSTI;NTIS. 

This presentation describes the progress of a project to develop 
nondestructive and predictive modeling techniques for determining 
service life of structural ceramic heat exchanger components. The 
selection of specimens for fracture toughness and environmental 
effect evaluation is described. The use of fracture mechanics to 
predict structural integrity of the SiC components and an unex- 
pected elevation in fracture toughness with exposure to high 
temperature and applied stress (together) is reported. This report 
consists of copies of overheads used in the presentation and a 
record of a question and answer session. 


10282 (CONF-8910245—Summs., pp. 245-247) Fouling probe 
overview. Peterson, G.R. (Dept. of Energy, Idaho Falls, ID (USA)). 
USDOE Assistant Secretary for Conservation and Renewable En- 
ergy, Washington, DC (USA). Office of Industrial Programs. Jul 
1990. From Advanced Heat Exchangers Program review meeting; 
Herndon, VA (USA); 11-12 Oct 1989. In Advanced Heat Exchang- 
ers Program review meeting. Summary report. 282p. Order 
Number DE91004625. Source: OSTI;NTIS. 

This presentation described the types of fouling that occurs in 
heat exchangers, the mechanics of that fouling and the costs of 
that fouling to US industry each year. The presenter concludes that 
research into fouling can produce significant national energy sav- 
ings. This report consists of copies of overheads used in the 
presentation. 


10283 (CONF-9008151-2) Diesel cogeneration plant using 
oxygen enriched air and emulsified fuels. Marciniak, T.J. (Ar- 
gonne National Lab., IL (USA)); Cole, R.L.; Sekar, R.R.; Stodolsky, 
F.; Eustis, J.N. Argonne National Lab., IL (USA). [1990]. 9p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract W-31109-ENG-38. From 1990 coatings for advanced heat 
engines workshop; Castine, ME (USA); 5-9 Aug 1990. Order Num- 
ber DE91004419. Source: OSTI;NTIS; GPO Dep. 

The investigation of oxygen-enriched combustion of alternative 
fuels in diesel engines at Argonne National Laboratory (ANL) is 
based on information gathered from two previous Department of 
Energy programs. The first was the slow-speed diesel engine pro- 
gram which used fuels such as coal-water slurry and coal derived 
liquid fuels in a slow speed diesel engine. The second was the de- 
velopment of membrane oxygen separation equipment. The results 
of these programs indicated that using the new membrane oxygen 
enrichment technology with medium- and high-speed diesel en- 
gines would do two things. First, oxygen enrichment could reduce 
some emissions from stationary diesel engines, particularly smoke, 
particulates and hydrocarbons while significantly increasing power 
output. The second, was that it might be possible to use less ex- 
pensive liquid fuels such as No. 4, No. 6 and residual oil emulsified 
with water in medium- to high-speed diesel engines. The water 
would (1) help to eliminate the undesirable increase in nitrogen ox- 
ide production when enriched oxygen is used, and (2) by reducing 
the viscosity of the heavier liquid fuels, make them easier to use in 
smaller industrial cogeneration applications. This program consists 
of four steps: preliminary feasibility study, exploratory experiments, 
system development, and demonstration and commercialization of 
an industrial cogeneration system. 3 refs., 13 figs. 


10284 (CONF-9011171-1) Waste minimization study for a 
printed circuit board manufacturing facility in Taiwan. Chiu, 
Shen-yann (Argonne National Lab., IL (USA)); Huang, Hann S.; 
Peters, R.W.; Tsai, S.Y.; Tsai, Wen-Tien; Shieh, Shih-Shien; Hsieh, 
Te-Yuan; Hwang, Li-Shyong; Liu, Solo; Peng, Chien-Tang; Wu, Min 
H. Argonne National Lab., IL (USA). [1990]. 18p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract W- 
31109-ENG-38. From 1990 Pacific Basin conference on hazardous 
waste; Honolulu, Hi (USA); 12-14 Nov 1990. Order Number 
DE91006396. Source: OSTI; NTIS; GPO Dep. 

This paper presents a demonstration of industrial waste 
minimization sponsored by the Environmental Protection Adminis- 
tration, Taiwan, Republic of China. Waste reduction opportunities 
are identified and evaluated for a printed circuit board manufactur- 
ing facility in Taiwan. Plant audits were conducted on various 


ERA Vol. 16, No. 4 161 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3203 Industrial and Agricultural Processes 


processes, such as deburring, alkaline etching, black oxidation, 
desmearing, electroless copper, and copper and tin/lead plating. 
Specific areas in which the wastes could be minimized, such as re- 
ducing the amount of dragout and rinse water requirements in the 
plating and etchant lines, and on-site treatment and reuse of spent 
bath solutions were identified, assessed, and implemented. Jar 
tests on the wastewater were performed, and the results were 
used to improve the efficiency of the wastewater treatment plant for 
removal of heavy metals and reduction of sludge generation. In ad- 
dition, administrative controls of hazardous wastes designed to 
reduce associated health and environmental hazards were recom- 
mended. 4 figs., 9 tabs. 


10285 (DOE/ECU-87/7) Energy conversion and utilization 
technologies: The 1987 ECUT bulletin compendium, January— 
December 1987. USDOE Office of Scientific and Technical 
Information, Oak Ridge, TN (USA). Jun 1988. 68p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. (PB-87-900407). 
Order Number DE91006286. Source: OSTI;NTIS; GPO Dep. 

The DOE Energy Conversion and Utilization Technologies 
(ECUT) Program continues its efforts to expand the generic knowl- 
edge base in emerging technological areas that support energy 
conservation initiatives by both the DOE end-use sector programs 
and US private industry. ECUT addresses specific problems asso- 
ciated with the efficiency limits and capabilities to use alternative 
fuels in energy conversion and end-use. Research is aimed at un- 
derstanding and improving techniques, processes, and materials 
that push the thermodynamic efficiency of energy conversion and 
usage beyond the state of the art. Research programs cover the 
following areas: combustion, thermal sciences, materials, catalysis 
and biocatalysis, and tribology. Six sections describe the status of 
direct contact heat exchange; the ECUT biocatalysis project; a 
computerized tribology information system; ceramic surface modifi- 
cation; simulation of internal combustion engine processes; and 
materials-by-design. These six sections have been indexed sepa- 
rately for inclusion on the database. (CK) 


10286 (DOE/ECU-87/7, pp. 9-20) Direct contact heat ex- 
change. Gunn, M.E. Jr. USDOE Office of Scientific and Technical 
Information, Oak Ridge, TN (USA). Jun 1988. (PB-87-900407). In 
Energy conversion and utilization technologies. The 1987 ECUT 
bulletin compendium, January-December 1987. 68p. Order Num- 
ber DE91006286. Source: OSTI;NTIS. 

ECUT conducts research to improve understanding of direct con- 
tact heat exchange processes/subprocesses and to expand the 
technology base that will allow development and design of heat ex- 
changers using direct contact between the hot and cold media in 
various applications. Analysis and experimentation are utilized to 
elucidate the multiphase and multicomponent heat and mass trans- 
fer phenomena involved and to ascertain potential improvements in 
effectiveness afforded by various innovative concepts. ECUT- 
funded research discussed in this paper pertains to the following 
innovative concepts: heat exchange between a gas and fine solids 
in countercurrent flow; countercurrent heat exchange between a 
gas and a vibrofluidized bed; and heat recovery from molten salt 
by direct contact with a heat transfer fluid. 


10287 (DOE/ECU-87/7, pp. 21-28) The ECUT biocatalysis 
project. Baresi, L.; Dastoor, M.; Eberhardt, J.J. USDOE Office of 
Scientific and Technical Information, Oak Ridge, TN (USA). Jun 
1988. (PB-87-900407). In Energy conversion and utilization 
technologies. The 1987 ECUT bulletin compendium, January— 
December 1987. 68p. Order Number DE91006286. Source: 
OSTI;NTIS. 

The ECUT Biocatalysis Project consists of three major work 
elements, namely: molecular modeling and applied genetics; bio- 
process engineering; and process design and analysis. Each of 
these elements addresses a key technical component for the 
development of more advanced, efficient bioprocesses for the pro- 
duction of large volume, low cost, energy-intensive chemicals from 
renewable resources. The overall approach is a systematic pro- 
gression from a basic understanding of biocatalytic mechanisms at 
the molecular level, to microlevel effects on process parameters in 
reactors (including beneficial effects of integrated separation of 
products), and to the development of new bioprocess concepts for 
transfer to the industrial sector. Molecular Modeling and Applied 
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Genetics focuses on defining optimal microscale parameters for 
biocatalysis and pursues practical applications of basic molecular 
biology research findings. Bioprocess Engineering defines the ba- 
sic engineering relationships between cellular scale events and 
macrolevel parameters to allow for high productivity of bioreactors. 
Process Design and Analysis focuses on developing user-friendly 
computer programs which assess the energetics and economics of 
biocatalyzed chemical production processes. This paper highlights 
technical accomplishments under Molecular Modeling and Applied 
Genetics and Bioprocess Engineering, including the following top- 
ics: multimembrane bioreactor; immobilized cell system for 
continuous efficient biocatalyzed processing; biocatalyzed hydroxy- 
lation in organic solvents; and enzyme catalysis in nonaqueous 
solutions. 


10288 (DOE/ER/13331—T2 i13-i14, iV3-IV33) Synthesis and 
optimization of integrated chemical processes - (Introduction - 
Data from project reviews, July 17-18, 1990). Evans, L.B. Mass- 
achusetts Inst. of Tech., Cambridge, MA (USA). Energy Lab.; Idaho 
National Engineering Lab., Idaho Falls, ID (USA). Dec 1990. In 
The collaborative program of research in engineering science. An- 
nual report, September 1, 1989-December 31, 1990. 273p. Order 
Number DE91006741. Source: OSTI;NTIS. 

The synthesis of heat and work integration systems in process 
plant is important in the design of new plants and in the retrofitting 
of existing plants for energy conversion. A typical process plant 
such as petroleum refinery, a petrochemical plant, or a paper mill, 
requires energy in the form of heat to raise the temperature of 
process streams and in the form of work to drive pumps and com- 
pressors and meet other mechanical energy needs. The goal of 
heat and work integration is to reduce this external energy require- 
ment through better process integration. For example, the heating 
requirement can be reduced by allowing hot streams that must be 
cooled to exchange heat with cold streams that must be heated. 
Also, the process itself can be used to generate mechanical en- 
ergy by introducing heat engines. This research has focused on 
developing computer-based methods to help engineers synthesize 
a process with improved energy integration. The strategy has been 
to combine modern mathematical programming techniques, sophis- 
ticated rigorous models of the process utilities system and heat 
recovery network, and heuristic methods to develop an overall 
methodology that is more powerful than traditional approaches. 
Methods and computer programming techniques of artificial intelli- 
gence have been sued where appropriate. The research is now 
being redirected to address the synthesis and optimization needs 
of batch and semi-continuous manufacturing processes. These pro- 
cesses are of increasing importance for the manufacture of 
high-value performance products such as those produced by 
biotechnology. 


10289 (ETDE/JP-mf—1749766, pp. 51-55) Characterization of 
coal coking wastewater for activated sludge treatment. Matsub- 
ara, S. (Kyushu Environmental Evaluation Association, Fukuoka 
(Japan)); Ito, Y.; Maeda, K.; Shiraishi, N.; Takeshita, K.; Yanagi, K.; 
Mochida, |. Fuel Society of Japan, Tokyo (Japan). 12 Apr 1990. 
62p. (In Japanese). In Summaries of the studies published in No. 
88 Cokes Special Meeting held in April 1990 by Cokes Department 
of The Fuel Society of Japan. Order Number DE91749766. 
Source: OSTI;NTIS (US Sales Only). 

Special coal coking wastewater (B), difficult to treat by the con- 
ventional activated sludge method, and ordinary coal coking 
wastewater (A) were compared in treatment. A and B are 5520 
and 7800ng/l, respectively in BOD, and 9620 and 21300mg/l, re- 
spectively in COD. In the continuous activated sludge treatment, A, 
diluted even by 4 times, gave a good result of being 121mg/I in 
COD and 88% in removal ratio, while B, though diluted by 30 to 15 
times, gave a bad result of being 77 to 81% and 85 to 88% in 
COD and SCN removal ratios, respectively. B, diluted by 12.5 
times, gave an extremely bad result of being 10% in SCN decom- 
position ratio. Addition of rice bran and heightening in dilution ratio 
to 30 times gave a symptom of recovery, and after operation dur- 
ing 4 months, stoppage of rice bran addition also avoided troubling 
blockage of sludge, being transferred back, with recording the 
highest SCN decomposition ratio to be 98%. It is interpreted that, if 
the microbial circumstances, after having been made temporarily 





severe, are made again loose as before, the activation is renewed. 
While the ammonia recovery msy be effective for the removal of 
poisonous matter, causing the insufficiency in SCN decomposition. 
4 figs., 4 tabs. 


10290 (EUR-12494) Design and construction of a ceramic 
heat exchanger based on an existing laboratory module: Final 
report. Cellier, M. (Societe Bertin et Compagnie, 40 - Tarnos 
(France)); Morillon, C.; Mulet, J.C. Commission of the European 
Communities, Luxembourg (Luxembourg). Directorate General 
Telecommunications, Information Industries and Innovation; Societe 
Bertin et Compagnie, 40 - Tarnos (France). 1990. 48p. (In French). 
Sponsored by Commission of the European Communities. Contract 
ENSE-0030-F(CD). Source: OSTI; NTIS (US Sales Only); Office for 
Official Publications of the European Communities, 2, rue Mercier, 
L-2985 Luxembourg. 

This final report describes the work performed within the frame- 
work of the Contract ENS3E-0030-F(CD). Design and construction of 
a pilot ceramic heat exchanger are presented. This third generation 
device is made up by putting together 4 silicon carbide modules 
within a metallic cylindrical casing with an active thermal insulation. 
The optimization of the design and the mastering of the manufac- 
turing processes show that a good techno-economic viability can 
be obtained. This is confirmed with the results of industrial seg- 
ment identification (kilns for advanced ceramics, tableware and 
sanitary ware, kilns for steel heat treating, forge of steel or non fer- 
rous metal reheating) and market size evaluation. 


10291 (EUR-12495) Dynamic simulation and control of 
chemical processes: Final report. Levine, J. (Ecole Nationale 
Superieure de Mines de Paris, 77 - Fontainebleau (France). Centre 
d’Automatique et d’informatique); Creff, Y.; Renon, H.; Rouchon, P. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). Directorate General Telecommunications, Information 
Industries and Innovation; Ecole Nationale Superieure de Mines de 
Paris, 77 - Fontainebleau (France). Centre d’Automatique et 
d’Informatique; Ecole Nationale Superieure des Mines, 75 - Paris 
(France). 1990. 41p. Sponsored by Commission of the European 
Communities. Contract EN3E/0134/F. Source: OSTI; NTIS (US 
Sales Only); Office for Official Publications of the European Com- 
munities, 2, rue Mercier, L-2985 Luxembourg. 

This report is relative to the application of nonlinear control tech- 
niques to the quality control of distillation columns. To reach this 
goal, we need a model, i.e. a set of mixed algebraic and differen- 
tial equations to represent distillation columns dynamics. This 
model may be easily written from physical considerations but its 
complexity (due to its great order, or number of differential equa- 
tions) prohibits its use for robust control purposes. So we first have 
to reduce it and this is achieved by singular perturbations tech- 
niques leading to a so-called aggregated model of lower order. 
Then nonlinear control techniques are applied which enable the re- 
jection of feed composition disturbances and maintain the product 
qualities in narrow neighbourhoods of their set-points. The control 
low is a static feedback one computed thanks to nonlinear pertur- 
bation rejection techniques. This law is proven to exist and to lead 
to a stable overall closed-loop system around every slowly varying 
reference trajectory. Moreover it is computed from measurements 
commonly available on distillation columns: the products composi- 
tions and inner temperatures. Industrial implementations on one 
depropanizer and one debutanizer of ELF-FRANCE show the en- 
ergy savings provided by such a control technique. 32 refs., 6 figs. 


10292 (EUR-12592) Novel cyclone heat exchangers for 
raw meal pre-heat in the cement industry. Syred, N. (University 
of Wales Coll. of Cardiff (UK). School of Engineering). Commission 
of the European Communities, Luxembourg (Luxembourg). [1990]. 
25p. Sponsored by Commission of the European Communities. 
EN3E-0028-UK(M). Source:° OSTI; NTIS (US Sales Only); Office 
for Official Publications of the European Communities, 2, rue 
Mercier, L-2985 Luxembourg. 

This contract has been constructed with the development and 
evolution of a new design of cyclone preheater tower primarily de- 
signed to increase efficiency and considerably reduce size thus 
reducing civil engineering costs and environmental impact arising 
from very tall structures being positioned on plant often located in 
urban areas or National Parks. The cyclone preheater tower is 
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based on the integration of recently developed cyclone dust sepa- 
rators into a heat exchanger capable of meeting the requirements 
of rotary cement kilns. These new novel cyclone separators can be 
mounted either vertically or horizontally and have up to two mate- 
rial removal points. One of these consists of a Vortex Collector 
Pocket. This is a circular pocket which slightly overlaps the main 
cyclone chamber and removes dust/particulate matter directly. 
There is no net gas flow into these pockets. These new cyclone 
dust separators are about half the length of conventional units and 
by the use of two separation pockets remove more fine material. 
Horizontal units are especially attractive as they allow the system 
to be lain out at near ground level as opposed to the 50-70 m of 
conventional cyclone preheater tower. 


10293 (KCL-KUITU-11) FIBRE projects 1990. Sundhoim, J. 
(ed.). Finnish Pulp and Paper Research inst., Espoo (Finland). 
1990. 14p. (in Finnish). Order Number DE91746269. Source: 
OSTI;NTIS (US Sales Only). 

KUITU Research Programme. 

The starting point in the FIBRE-program is the paper industry's 
need to improve the quality of mechanical pulp and to cut down 
the consumption of energy in the production of mechanical pulp. 
The FIBRE research program for 1990 consists of the following 
projects. Sub-project 1-1: ‘Fundamental research into grinding’ is 
aimed at investigating the role of grindstone surface composition 
and temperature in grinding. Another aim is to determine by how 
much the energy consumed during grinding can be reduced by re- 
ducing the peripheral speed of the grindstone without a drop in 
production rate. Sub-project 1-2: ‘Investigating the basic mecha- 
nisms of refiner mechanical pulping’. In this work, new methods of 
characterizing fibres and fibre bundles are developed and applied 
to generate new information on the mechanism of defibration. Sub- 
project 1-5: ‘Energy consumption in grinding with different stone 
materials is aimed at gathering information on the effects of differ- 
ent grit materials. The information is needed in the manufacture of 
Finnish concrete grindstones. Part of the Pressure grinding project 
at Aabo Akademi. Sub-project 1-6: ‘Energy consumption as a func- 
tion of grinding parameters’ is part of a wider project investigating 
pressure grinding at Aabo Akademi. The target is to create a 
model for the grinding mechanism. Sub-project 1-7: ‘Enzymes in 
the production of mechanical pulp’ is aimed at reducing energy 
consumption during the beating of refiner mechanical pulp (RMP) 
and improving RMP quality by treating the defibrated pulp with en- 
zymes prior to beating. Sub-project 2-1: ‘Development of a new 
generation RMP process using a conical refiner’. The aim is to de- 
velop, construct and test a new type of conical refiner. The new 
method will give an energy-saving potential of 20% in refining. 
Sub-project 3-2: ‘The project Gas turbines in mechanical pulp pro- 
duction’ is a preliminary study of the potential use of gas turbines. 


10294 (KCP-613-4479) Scale-up of recovery process for 
waste solvents: Final report. Bohnert, G.W.; Carey, D.A. Allied- 
Signal Aerospace Co., Kansas City, MO (USA). Kansas City Div. 
Feb 1991. 22p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00613. Order Number DE91007175. Source: 
OSTI;NTIS; GPO Dep. 

Recycling of spent cleaning solvents, 1,1,1 trichloroethane, 
trichloroethylene, and trichlorotrifluoroethane at KCP was evalu- 
ated. Gas chromatography was used to identify stabilization levels 
in virgin and recycled solvent. Segregation, pretreatment and distil- 
lation processes were defined. Existing distillation equipment was 
modified and a solvent drying process was added. Recycled solvent 
quality of several production lots is also presented. 3 figs., 4 tabs. 


10295 (MLM-3674) Bearing staking process investigation 
using a designed experiment. Armstrong, K.P. EG and G Mound 
Applied Technologies, Miamisburg, OH (USA). 21 Dec 1990. 29p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
88DP43495. Order Number DE91006280. Source: OSTI;NTIS; 
GPO Dep. 

A designed experiment was performed on the staking operation 
of a miniature precision bearing. Three variables were controlled 
during the experiment: staking force, tool diameter, and bearing-to- 
wheel fit. The study showed that the current staking tool diameter 
is highly sensitive to staking force and to bearing-to-wheel fit, 
whereas a smaller diameter tool is not. The study also shows that, 
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with the current process, bearing movement under a 100-Newton 
(N) force can be estimated at 0.009 in. to 0.0029 in. The current 
specification is 0.002 in. and should be revised to 0.0035 in. 4 figs. 


10296 (NEI-FI-126) Energy conservation in vegetables and 
fruit processing industry. Taimisto, O. (Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). LVI-tekniikan Laboratorio); Salo- 
maa, H.; Saari, M.; Vainionpaeae, J.; Mokkila, M. Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). 1989. 50p. (in 
Finnish). Project KTM-492/881/83. Order Number DE91746277. 
Source: OSTI;NTIS (US Sales Only). 

Energy conservation in vegetable and fruit processing industry 
were studied. Energy consumption of different processes in two 
factories were measured and the annual energy balance was 
calculated to the both factories. Feasibility of different energy con- 
servation measures in other similar factories can be observed and 
utilised in investment calculations. Products of the two factories 
were quite similar, but manufacturing processes varied. This made 
possible to study different energy conservation measures. Measure- 
ments in the two factories were done in two periods: two weeks in 
winter and eight weeks in autumn after harvest. The aim was that 
average production and required energy consumption could be 
found. According to this research most promising energy conserva- 
tion measures were heat recovery from exhaust air, improved 
processing techniques e.g. improving steam thightness, which 
makes possible to recover heat efficiently from exhaust air and re- 
duces moisture damages in constructions, condensate recovery. 


10297 (ORNL/TM-11251) immobilization of volatile organic 
compounds in commercial cement-based waste forms. 
Spence, R.D.; Gilliam, T.M.; Morgan, |.L.; Osborne, S.C. Oak 
Ridge National Lab., TN (USA). Dec 1990. 233p. Sponsored by 
U.S. Department of Defense. DOE Contract AC05-840R21400. Or- 
der Number DE91007466. Source: OSTI;NTIS; GPO Dep. 

This report assesses the applicability of cement-based solidifica- 
tior/stabilization technology as a remediation action option for 
wastes containing trace quantities of volatile organic compounds 
(VOCs). Leach studies were performed to obtain pertinent mass- 
transfer parameters. Estimates of VOC retention during sample 
preparation were made in order to quantify the source term used in 
the interpretation of leach data obtained. 26 refs., 24 figs., 30 tabs. 


10298 (ORNL/TM—11330) Laboratory characterization and 
leaching of uranium and hazardous materials from Oak Ridge 
Y-12 Plant wastes contaminated with depleted uranium. 
Collins, J.L.; Pattison, W.L.; Kelmers, A.D. Oak Ridge National 
Lab., TN (USA). Dec 1990. 1389p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract ACO5-840R21400. Order Number 
DE91007784. Source: OSTI;NTIS; GPO Dep. 

Batch and sequential contact leaching tests were conducted to 
study the solubilization of uranium from five different waste types 
that are generated at the Oak Ridge Y-12 plant. Two different 
leachants were employed in the tests. One was a_ synthetic 
groundwater representative that could intrude into disposed wastes 
or be employed in accelerated lysimeter tests. The other was a 
synthetic landfill leachate. The percentage of the initial uranium 
leached for the different waste types in a 7-d period varied from 
0.00002 to 68%. The most soluble uranium was that on the HEPA 
air filters; the least soluble was that on mixed metal chips of iron 
and aluminum. Uranium leaching from the waste containing mixed 
metal chips was bimodal: in some cases, the function of uranium 
leached increased with time; while in others, the uranium concen- 
tration in the leachate would increase on the first day of leaching 
but decrease subsequently. Additional tests were conducted where 
iron and aluminum chips were added to leachates containing 
known amounts of soluble uranium. These tests confirmed the lim- 
iting and controlling effect of the metal chips on uranium solubility; 
in each test the uranium concentration decreased rapidly. Limited 
data on the inorganic element and organic compound content of 
some leachates showed appreciable differences, between samples 
of the same waste type and between waste types. 14 refs., 17 
figs., 21 tabs. 


10299 


(SAND-90-7091) Budget allocation and the analytic 
hierarchy process. Hulme, B.L. (Hulme Mathematics (USA)). San- 
dia National Labs., Albuquerque, NM (USA); Hulme Mathematics, 
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Albuquerque, NM (USA). Oct 1990. 8p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (TTC—1016). 
Order Number DE91004984. Source: OSTI; NTIS; GPO Dep. 

This report demonstrates that the priorities calculated by the An- 
alytic Hierarchy Process can be used as measures of benefit for 
budget allocation. A procedure is described that optimally allocates 
a budget among competing DOE waste minimization projects. The 
projects are compared using an analytic hierarchy already devel- 
oped by Sandia National Laboratories. 2 refs., 3 tabs. 


10300 (TTKK-VYT-A39) Anaerobic treatment of pulp mill 
sludges and it’s effects on sludge dewaterability. Puhakka, J.; 
Alavakeri, M. Tampere Univ. of Technology (Finland). Inst. of Water 
and Environmental Engineering. 1989. 147p. (In Finnish). Order 
Number DE91746268. Source: OSTI;NTIS (US Sales Only). 

Anaerobic treatment of waste activated sludge and primary 
sludge produced in an activated sludge plant treating a bleached 
kraft mill effluent was studied in a 2.5 m® reactor for a period of 21 
months. The reactor was operated over a wide range of organic 
loading rates (i.e. 1.5-5.2 kg VS/m*d) to establish the optimum op- 
erational conditions for solids reduction, biogas production and the 
dewaterability of the digested sludge. Anaerobic treatment of waste 
activated sludge resulted in volatile solids reduction of 38 to 59% 
depending on the organic loading rate applied. With a VS/TS-ratio 
of WAS this indicated total solids reduction of 23 to 36%. Anaero- 
bic digestion of WAS remained stable with the organic loading 
rates from 1.5 to 5.2 kg VS/m'd (Hydraulic retention time 24 to 8 
days). With high organic loading rates (3 to 5.2 kg VS/m'd) sludge 
recyclin (with a ratio 0.25) and an alkaline pretreatment of WAS 
were needed to keep the operation stable. Biogas production var- 
ied between 0.28 and 1.03 m°/m® of active reaction space in the 
reactor. The average biogas production during the whole 21 month 
experimental period was 0.54 m°/m® of reaction space. Specific 
biogas production (with a 55% methane content) was 195 to 375 1/ 
kg VS added or 395 to 730 V/kg VS reduced. The average specific 
biogas production was 260 Vkg VS added or 645 Vkg VS reduced. 
Organic loading rates of 2.2 and 4.0 kg VS/m'd are recommended 
as design criteria for full scale applications. The investment costs 
of total sludge treatment (anaerobic reactor + sludge dewatering + 
temporary sludge storage) for a mill producing 6000 kg/d biosludge 
are 10 milj. FMK and 8 milj. FMK with operational costs of 0.99 
and 0.88 milj. FMK, respectively. Theoretical net energy yields are 
1850 and 720 MWhaa, respectively. 


10301 Development of an advanced absorption heat trans- 
former. Westra, J.J.W. 1990 195p. Source: Delft University of 
Technology, P.O. Box 5, 2600 AA Delft, Netherlands. 

The research described in this thesis concerns a heat trans- 
former built up from simple, cheaply producable components. The 
heat transformer is filled with a mixture that will supply a high coef- 
ficient of performance. During the research work sufficient 
knowledge should be gained to construct a heat transformer with a 
high coefficient of performance at the expense of low costs. Of the 
one-stage heat transformer two varieties are known: the absorption 
cycle and the resorption cycle. Both cycles are compared theoreti- 
cally as well as practically, proving that the absorption cycle gives 
the best results. In order to compare different mixtures a qualitative 
analysis is executed, followed by a quantitative comparison. 2,2,2- 
Trifluoroethanol as working fluid and 2-pyrrolidone as absorbent 
are chosen as the most promising working pair. A 20 kW (input) 
test plant is made to verify the model of the heat transformer and 
to gain practical knowledge about the heat transformation tech- 
nique. The test plant is also modelled in a computer program 
which consists of separate modules for every part of the installa- 
tion. A coupling program is made of an absorption heat 
transformer. Both a static model and a dynamic model are made of 
all components, together with a coupling program. With the dy- 
namic model of the heat transformer the start-up behavior, the 
behavior in batch processes as well as the dynamic control can be 
studied. For model validation several measurements are executed. 
These measurements proved what the model already showed, 
namely that the evaporator as well as the condenser are too small. 
Because of a lack of time there are no dynamic measurements 
done. The qualitative study of the results however shows that the 
dynamic model works satisfactory. 84 figs., 91 refs., 8 tabs. 
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10302 (BFR-R-47-90) Distribution network for district 
heating: Survey- and status report. Abrahamson, B. (Fjaerrvaer- 
mebyraan AB, Vaesteraas (SE)). Swedish Council for Building 
Research, Stockholm (Sweden). 1990. 21p. (in Swedish). Project 
BFR-880686-6. Order Number DE91746307. Source: OSTI;NTIS 
(US Sales Only). 

The main purpose for this report is to elucidate future costs and 
investments for service maintenance and renewal of existing distri- 
bution network for district heating. The report is based upon 
statistics concerning a; a collection of the total length of the 
swedish distribution network, culvert types, pipe dimensions and 
age distribution of the network, b; collection of reported damages 
during a 20 year period and frequency of damage as a function of 
the network age, c; estimated costs for future maintenance, repair 
and renewal, d; a brief account of applicable methods for assess- 
ment of general status of the network, e; view of strategic planning 
concerning renewal of the network. 


10303 (DOE/CE/26559-T7) District cooling: Phase 2, Direct 
freeze ice slurry system testing: [Progress report for 4th quar- 
ter 1990]. Winters, P.J. Chicago Bridge and Iron Technical 
Services Co., Plainfield, IL (USA). Research Center. 2 Jan 1991. 
5p. Sponsered by U.S. DOE Conservation & Renewable Energy. 
DOE Contract FG01-88CE26559. Order Number DE91005710. 
Source: OSTI;NTIS; GPO Dep. 

The objectives of this research are to: extend the range of pres- 
sure drop data for ice-water slurry flows, and design and build a 
prototypical ice slurry distribution system which demonstrates ice 
slurry handling at an end user's heat exchanger, without sending 
ice slurry directly through the heat exchanger. The results of Phase 
1 work demonstrated a 40% reduction in pump power required to 
move an ice-water slurry versus the same mass flow of water only. 
In addition to lower pressure drop, pumping ice slurries is advanta- 
geous because of the large latent and sensible heat cooling 
capacity stored in the ice compared to only sensible heat in chilled 
water. For example, an ice-water slurry with a 20% ice fraction (by 
mass) has a mass flow rate that is 70% less than the mass flow 
rate required for a chilled water system cooling and equivalent 
load. The greatly reduced mass flow combined with the friction re- 
ducing effects of ice-water slurries results in a total savings of 83% 
in pumping power. Therefore, a substantial savings potential exists 
for capital costs and system operating costs in ice-water slurry dis- 
trict cooling systems. One potential disadvantage of an ice-slurry 
district cooling system is the introduction of ice, into equipment not 
so designed, such as air handlers at end usei locations. A proto- 
typic ice slurry distribution loop will demonstrate a cooling network 
which will provide ice slurry to an end user but sends ice free wa- 
ter into the actual heat transfer. 


10304 (DOE/CE/26559-T8) Simulation loop testing of a 
direct freeze district cooling system: Interim report No. 2. Win- 
ters, P.J. Chicago Bridge and Iron Technical Services Co., 
Plainfield, IL (USA). 24 Jan 1991. 17p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract FG01- 
88CE26559. Order Number DE91007004. Source: OSTI;NTIS; 
GPO Dep. 

The scope of the current effort is divided into three separate ar- 
eas: 1. Ice Slurry Hydraulic Characterization Testing. The objective 
of this effort is to fully characterize the flow characteristics of an ice 
slurry system in three different pipe sizes across a wide range of 
velocities and ice fractions. This work is a direct continuation of the 
Phase 1 effort, with the inclusion of equipment upgrades and a 
wider range of test conditions. 2. Ice Slurry District Cooling Simula- 
tion Testing. The objective of this effort is to simulate the real-time 
operation of a prototype Direct Freeze district cooling system. This 
work includes the design, construction and operation of a pilot- 
scale Direct Freeze district cooling system. Variable cooling loads 
and ice storage capability combine to simulate a dynamic district 
cooling network with thermal energy storage for peak-shifting. 3. Fi- 
nal Report With Economic Analysis. The objective of this effort is to 
document and analyze the technical results obtained and also to 
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discuss the economic impact of these results on a commercial Di- 
rect Freeze district cooling system. This report presents the results 
obtained in the execution of Ice Slurry District Cooling Simulation 
Testing. The objective of this phase of testing was to simulate the 
operation of a district cooling system and then to automate that op- 
eration wherever possible. The results obtained in the district 
cooling simulation loop testing are separated into six categories. 2 
refs., 4 figs. (JF) 


10305 (EGG-M-90456) Scrap tire utilization via surface 
modification. Bauman, B.D. (Air Products and Chemicals, Inc., Al- 
lentown, PA (USA)). EG and G Idaho, Inc., Idaho Falls, ID (USA); 
Air Products and Chemicals, Inc., Allentown, PA (USA). [1990]. 9p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC07-881D12695. (CONF-9010296-1: Tire industry con- 
ference, Greenville, SC (USA). 24-25 Oct 1990). Order Number 
DE91006207. Source: OSTI;NTIS; GPO Dep. 

Air Products and Chemicals, Inc. is developing a novel approach 
to reusing scrap tire rubber, which will be described in this presen- 
tation. In addition to consuming scrap tires, this technology 
represents a new approach to material engineering. Furthermore, 
this method of rubber recycle is most efficient in terms of energy 
recovery. 4 figs. 


10306 (NEI-DK-478) Low temperature district heating in 
Hinneruplund. Nellemann Raadgivende Ingenioerer og Planiaeg- 
gere A/S, Aarhus (Denmark). Dec 1990 32p. (In Danish). Contract 
EM-1323/88-31. Order Number DE91746262. Source: OSTI;NTIS 
(US Sales Only). 

Prepared for Hinnnerup Fjernvarme A.m.b.a. 

The aim was to carry out a conversion to low temperature opera- 
tion of a district heating plant situated in a rural area in Denmark. 
The temperature in the distribution net should be reduced in order 
to achieve energy savings. The various possibilities, processes and 
principles involved in this project are described with emphasis on 
the dimensioning of radiators to achieve cooling. Economic aspects 
are also dealt with. Relevant European Council and national re- 
quirements are presented and explained. (AB) 15 refs. 


10307 (ORNL/CON-311) Integrating demand-side manage- 
ment programs into the resource plans of US electric utilities. 
Hill, L.J.; Hirst, E.; Schweitzer, M. Oak Ridge National Lab., TN 
(USA). Jan 1991. 77p. Sponsored by U.S. DOE Conservation & 
Renewable Energy; Electric Power Research Institute. DOE Con- 
tract ACO5-840R21400. Order Number DE91007769. Source: 
OSTI;NTIS; GPO Dep. 

Integrated Resource Planning (IRP) is increasingly becoming an 
accepted framework for long-term planning by US electric utilities. 
Spurred by the rising costs of constructing new power plants, in- 
creasing environmental concerns over emissions from fossil fuel 
plants, and resulting regulatory pressure, electric utilities are look- 
ing more to the demand side as a source of resources for meeting 
energy and load requirements. That is, changing the pattern and 
level of electricity demand — demand-side management (DSM) — is 
weighed as a resource option on an equal footing with traditional 
supply sources (e.g., building new generating stations, extending 
the life of old ones, or seeking purchased power sources). While 
the conceptual foundation for IRP is well-documented, some of the 
more pragmatic issues related its application have been neglected. 
Here, we take a closer look at the emphasis placed on DSM pro- 
grams addressing pragmatic considerations in selecting DSM 
programs in resource plans. We emphasize the process by which 
DSM programs are selected, paying much less attention to the ac- 
tual DSM and supply resource mix in the plans themselves. That 
mix, of course, is influenced both by characteristics of individual 
utilities and the processes by which resources are selected. 56 
refs., 14 figs., 11 tabs. 
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10308 (CONF-9010293—1) Performance and flow character- 
istics of MHD seawater thruster. Doss, E.D. Argonne National 
Lab., IL (USA). 1990. 7p. by U.S. Department of De- 
fense. DOE Contract W-31109-ENG-38. From 3. Office of Naval 
Research (ONR) propulsion meeting/contractor’s review; Newport, 
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RI (USA); 15-18 Oct 1990. Order Number DE91006366. Source: 
OSTI;NTIS; GPO Dep. 

The main goal of the research is to investigate the effects of 
strong magnetic fields on the electrical and flow fields inside MHD 
thrusters. The results of this study is important in the assessment 
of the feasibility of MHD seawater propulsion for the Navy. To ac- 
complish this goal a three-dimensional fluid flow computer model 
has been developed and applied to study the concept of MHD sea- 
water propulsion. The effects of strong magnetic fields on the 
current and electric fields inside the MHD thruster and their interac- 
tion with the flow fields, particularly those in the boundary layers, 
have been investigated. The results of the three-dimensional com- 
putations indicate that the velocity profiles are flatter over the 
sidewalls of the thruster walls in comparison to the velocity profiles 
over the electrode walls. These nonuniformities in the flow fields 
give rise to nonuniform distribution of the skin friction along the 
walls of the thrusters, where higher values are predicted over the 
sidewalls relative to those over the electrode walls. Also, a para- 
metric study has been performed using the three-dimensional MHD 
flow model to analyze the performance of continuous electrode 
seawater thrusters under different operating parameters. The ef- 
fects of these parameters on the fluid flow characteristics, and on 
the thruster efficiency have been investigated. Those parameters 
include the magnetic field (10-20 T), thruster diameter, surface 
roughness, flow velocity, and the electric load factor. The results 
show also that the thruster performance improves with the strength 
of the magnetic field and thruster diameter, and the efficiency de- 
creases with the flow velocity and surface roughness. 


10309 (CONF-9011119-2) MHD [magnetohydrodynamic] 
undersea propulsion: A novel concept with renewed interest. 
Doss, E.D. (Argonne National Lab., IL (USA)); Geyer, H.K.; Roy, 
G.D. Argonne National Lab., IL (USA). [1990]. 8p. Sponsored by 
U.S. Department of Defense. DOE Contract W-31109-ENG-38. 
From 27. JANNAF combustion meeting; Cheyeene, WY (USA); 5-9 
Nov 1990. Order Number DE91006480. Source: OSTI;NTIS; GPO 
Dep. 

This paper discusses the reasons for the national and interna- 
tional renewed interest in the concept of MHD seawater propulsion. 
The main advantages of this concept are presented, together with 
some of the technical challenges that need to be overcome to 
achieve reliability, performance, and stealth. The paper discusses 
in more detail some of the technical issues and loss mechanisms 
influencing the thruster performance in terms of its electrical effi- 
ciency. Among the issues discussed are the jet losses and nozzle 
efficiency. Ohmic losses and frictional losses inside the thruster. 
Also discussed are the electrical end losses caused by the fringing 
magnetic field near the end of the electrodes. It has been shown 
that the frictional and end losses can have strong adverse effects 
on the thruster performance. Furthermore, a parametric study has 
been performed to investigate the effects of several parameters on 
the performance of the MHD thrusters. Those parameters include 
the magnetic field, thruster diameter, all roughness, flow velocity, 
and electrical load factor. The results of the parametric study indi- 
cate that the thruster efficiency increases with the strength of the 
magnetic field and thruster diameter, and decreases with the wall 
roughness and the flow velocity. 8 refs., 8 figs. 


10310 (NAL-TM-615) Investigation of ATP blades. part 1.: 
Test of thin airfoils in the NAL 2-D transonic wind tunnel. Sato, 
M. (National Aerospace Laboratory, Tokyo (Japan)); Kanda, H.; Su- 
dani, N.; Oguni, Y.; Baba, S.; Miwa, H.; Kawamoto, |.; Shoji, H.; 
Otake, K.; Ichikawa, Y.; Endo, H.; Nobutani, H. National Aerospace 
Lab., Chofu, Tokyo (Japan). Nov 1989. 51p. (In Japanese). Order 
Number DE91750103. Source: OSTI;NTIS (US Sales Only). 

There is a description of two-dimensional transonic wind tunnel 
used for the present test and devices for measuring stresses ex- 
erted on the test airfoils of NACA16-202 type and NACA16-204 
type, in addition to a method for processing data obtained by wind 
tunnel test. The test airfoil of NACA16-202 type is put to vibration 
test. Vibration modes obtained by this test are compared with 
those calculated by use of a certain FEM Model. A preliminary test 
is made to examine stresses exerted on the airfoils under various 
aerodynamic conditions. The wind tunnel test is applied to the air- 
foils, holding Reynolds number at 8 x 10 4, and varying Mach 
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number and angles of attack from 0.6 to 1.0 and from — 10 to 16 
degrees, respectively. Aerodynamic characteristics of the above 
airfoils, which are obtained by the test, are given in detail as a se- 
ries of diagrams presenting each of the relations between the 
following pairs of quantities; C ; andac,C gy andC,, C mandC,, 
C /C g and C ,, C, and M with constant a, C g and M with con- 
stant C ,, C g and M with constant a, C m and M with constant C j, 
and C m and M with constant a. Here C ;, Cm, Cy,M, aandac 
denote lift coefficient, pitching moment, drag coefficient, Mach 
number, angle of attack and corrected angle of attack, respectively. 
10 refs., 42 figs., 9 tabs. 


10311 (NAL-TM-618) Investigation of ATP blades. Part 3.: 
Impact strength of ATP blades. National Aerospace Lab., Chofu, 
Tokyo (Japan). Apr 1990. 46p. (In Japanese). Order Number 
DE91750104. Source: OSTI;NTIS (US Sales Only). 

This paper has in the first place a report on impact test of mod- 
els of ATP blades. Test specimens were made of the following 
materials: fiber reinforced plastics (FRP) using carbon fiber, glass 
fiber or polyamide fiber; hybrid FRP that is a laminated sheet using 
any pair of two out of carbon fiber, glass fiber, polyamide fiber and 
aluminum sheet. Plate specimens made of these various kinds of 
FRP or hybrid FRP were put to impact test using small projectiles 
as impactors, in addition to one-fourth scale models of ATP blade, 
which were made of hybrid FRP. Results obtained are described in 
detail under the following items; minimum speed required for pene- 
tration, amount of energy absorbed by specimens, models of 
impact damage, strans produced in responce to impacts, exfolia- 
tion of specimens, and others. In the second place, there is given 
a numerical simulation, using FEM programs, of responses of plate 
models or one-fourth scale models of ATP blade, both made of 
composite materials, to impacts exerted on them with small projec- 
tiles. In connection with exfoliation of specimens, emphasis is laid 
on generation of bending waves of higher order modes in those 
models and on existence of edge waves at both forward and back- 
ward edges of the ATP blade models, which are derived from the 
bending waves. In the third place, responses of a cantilever to 
impacts exerted on it with a spherical impactor are analyzed, as- 
suring that reaction force associated with impacts can be 
expressed in terms of the formula due to Hertz. A detailed mathe- 
matical discussion is given of this analysis by use of a method 
based on the variation principle. It is noted that this method is ef- 
fectively used for analyzing free vibrations of the cantilever which 
are caused by impacts. 24 refs., 63 figs., 14 tabs. 
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10312 (CONF-901038-1) Oxygen-enriched diesel engine 
performance: A comparison of analytical and experimental re- 
sults. Sekar, R.R. (Argonne National Lab., IL (USA)); Marr, W.W.; 
Cole, R.L.; Marciniak, T.J.; Assanis, D.N.; Schaus, J.E. Argonne 
National Lab., IL (USA). [1990]. 7p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract W-31109-ENG-38. 
From 12. annual fall technical conference of the American Society 
of Mechanical Engineers (ASME) Internal Combustion Engine Divi- 
sion; Rockford, IL (USA); 7-10 Oct 1990. Order Number 
DE91006491. Source: OSTI;NTIS; GPO Dep. 

Use of oxygen-enriched combustion air in diesel engines can 
lead to significant improvements in power density, as well as re- 
ductions in particulate emissions, but at the expense of higher NO, 
emissions. Oxygen enrichment would also lead to lower ignition de- 
lays and the opportunity to burn lower grade fuels. Analytical and 
experimental studies are being conducted in parallel to establish 
the optimal combination of oxygen level and diesel fuel properties. 
In this paper, cylinder pressure data acquired on a single-cylinder 
engine are used to generate heat release rates for operation under 
various oxygen contents. These derived heat release rates are in 
turn used to improve the combustion correlation — and thus the 
prediction capability — of the simulation code. It is shown that simu- 
lated and measured cylinder pressures and other performance 
parameters are in good agreement. The improved simulation can 
provide sufficiently accurate predictions of trends and magnitudes 
to be useful in parametric studies assessing the effects of oxygen 





enrichment and water injection on diesel engine performance. Mea- 
sured ignition delays, NO, emissions, and particulate emissions 
are also compared with previously published data. The measured 
ignition delays are slightly lower than previously reported. Particu- 
late emissions measured in this series of tests are significantly 
lower than previously reported. 14 refs., 10 figs., 1 tab. 


10313 (DOE/CH/10093-84, pp. 10-16) [Mapping the route to 
improved transportation technologies through] Propulsion 
systems research. Solar Energy Research Inst., Golden, CO 
(USA). Nov 1990. In Conservation and renewable energy technolo- 
gies for transportation. 20p. Order Number DE91002103. Source: 
OSTI;NTIS. 

Innovative, energy-efficient propulsion system designs can fur- 
ther improve vehicle fuel economy as well as reduce the harmful 
environmental effects generated by the nation’s transportation 
sector. Two advanced propulsion system approaches are being in- 
vestigated by OTT’s Office of Propulsion Systems: electric and 
hybrid propulsion systems and advanced heat-engine propulsion 
systems. The status of the research on electric, hybrid, and fuel 
cell-powered vehicles is described. Gas turbines and diesel 
engines are the main focus of heat engine propulsion systems re- 
search and the status of both are discussed. 


10314 (DOE/ECU-87/7, pp. 46-56) Simulation of internal 
combustion engine processes. Gunn, M.E. Jr. (Dept. of Energy, 
Washington, DC (USA)). USDOE Office of Scientific and Technical 
Information, Oak Ridge, TN (USA). Jun 1988. (PB—87-900407). In 
Energy conversion and utilization technologies. The 1987 ECUT 
bulletin compendium, January-December 1987. 68p. Order Num- 
ber DE91006286. Source: OSTI;NTIS. 

The ECUT Engine Combustion Technology (ECT) Project seeks 
to improve the understanding and control of the thermophysical 
and chemical processes involved in the operation of internal com- 
bustion (IC) engines. The research objective is to develop the 
technology necessary to increase fuel efficiency, control emissions 
and broaden the range of fuels usable in automotive engines. 
Combustion-related processes critical to advanced engine concepts 
are being addressed. These concepts include the direct injection 
stratified charge (DISC) and dilute homogeneous charge (DHC) 
Otto cycle engines, and the direct-injection Diesel engine. 
Discussed in this paper are three of the modeling efforts being un- 
dertaken by the ECT Project. These are: three-dimensional 
modeling of fluid flows with chemical reactions and fuel sprays; 
two-dimensional modeling of turbulent combustion in IC engines; 
and one-dimensional manifold analysis. 


10315 (DOE/MC/23006-2918) Fluidic fuel feed system: Fi- 
nal report. Badgley, P. Adiabatics, Inc., Columbus, IN (USA). Jun 
1990. 44p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC21-86MC23006. Order Number DE91002017. Source: OSTI; 
NTIS; GPO Dep. 

This report documents the development and testing of a fluidic 
fuel injector for a coal-water slurry fueled diesel engine. The objec- 
tive of this program was to improve the operating life of coal-water 
slurry fuel controls and injector components by using fluidic tech- 
nology. This project addressed the application of fluidic devices to 
solve the problems of efficient atomization of coal-water slurry fuel 
and of injector component wear. The investigation of injector noz- 
zle orifice design emphasized reducing the pressure required for 
efficient atomization. The effort to minimize injector wear includes 
the novel design of components allowing the isolation of the coal- 
water slurry from close-fitting injector components. Three totally 
different injectors were designed, fabricated, bench tested and 
modified to arrive at a final design which was capable of being en- 
gine tested. 6 refs., 25 figs., 3 tabs. 


10316 (DOE/MC/23174-2913) Improved materials for 
durable rings, liners, and injector nozzles. Mehan, R.L.; Rair- 
den, J.R. General Electric Co., Schenectady, NY (USA). Physical 
Metallurgy Lab. Jun 1990. 41p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract AC21-88MC23174. Order Number 
DE91002015. Source: OSTI;NTIS; GPO Dep. 

This report is the first Topical Report on the subject of Durability. 
The work was performed at GE’s Research and Development Cen- 
ter (GE-CRD) in support of GE Transportations system’s (GETS) 
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effort to develop the necessary technology for future commercial- 
ization of a coal-fueled diesel power system. The technical areas 
covered are durable materials development for piston rings, cylin- 
der liners, and injector nozzles. The development of an 
erosion-resistant nozzle for the coal-fueled locomotive was given 
the highest priority. Erosion tests demonstrated that nozzles built of 
diamond would withstand the erosive nature of the high-velocity 
slurry. A nozzle with diamond nozzles was designed, fabricated, 
and tested in a test engine. The development of piston rings and 
cylinder liners that could withstand the abrasive nature of the coal 
ash-deposited on the combustion liner was also a high priority ac- 
tivity. Bench scale tests were used to select optimized materials 
and processing conditions for plasma-deposited coatings. Tungsten 
carbide/cobalt was the material of choice for both the ring and 
liner. Small-scale engine components were built and tested. Finally, 
test were conducted to identify the optimum plasma spray process- 
ing conditions for deposits of tungsten carbide/cobalt mixtures. The 
results of these tests are described. 13 refs., 21 figs., 10 tabs. 


10317 (EUR-—12467) improved Otto-cycle by enhancing the 
final phase of combustion: Final report. Maly, R. (Daimler-Benz 
AG, Stuttgart (Germany, F.R.). Forschung und Technik). Commis- 
sion of the European Communities, Luxembourg (Luxembourg). 
Directorate General Telecommunications, Information Industries 
and Innovation; Daimler-Benz AG, Stuttgart (Germany, F.R.). 
Forschung und Technik. 1990. 53p. Sponsored by Commission of 
the European Communities. Contract EN3E-0056-D(B). Source: 
OSTI;NTIS (US Sales Only);Office for Official Publications of the 
European Communities, 2, rue Mercier, L-2985 Luxembourg. 

This report covers the full research period from April 1986 to 
March 1989. It is condensed representation of the full work done 
during this period which has been reported also in 6 confidential, 
detailed biannual Periodic Reports. In this Final Report preferential 
emphasis is given, therefore, to main achievements of the pro- 
gramme with respect to its objectives. The programme comprised 
three sequential overlapping phases which served the following 
purposes: development of specific tolls for numerical modelling, 
laser diagnostics of important physical and chemical properties and 
design of suitable experimental setups; detailed analysis of the 
final phase of engine combustion and derivation of processes con- 
trolling this critical combustion regime; and single cylinder engine 
tests for evaluation of the potential for reducing fuel consumption 
and exhaust emissions. This paper describes the theoretical, ex- 
perimental, diagnostics and engine test work conducted on this 
project. 


10318 (NAL-TR-1062T) Hot gas side heat transfer charac- 
teristics of LOX/H, and LOX/HC type propellants. Kumakawa, 
A. (National Aerospace Laboratory, Tokyo (Japan)); Sasaki, M.; 
Saito, K.; Tamura, H.; Ono, F.; Sakamoto, H.; Yatsuyanagi, N. Na- 
tional Aerospace Lab., Chofu, Tokyo (Japan). Apr 1990. 32p. Order 
Number DE91750102. Source: OSTI;NTIS (US Sales Only). 

In order to examine hot gas side heat transfer characteristics, 
water-cooled high-pressure combustion tests were conducted using 
liquid oxygen (LOX)/gaseous hydrogen, LOX/gaseous methane 
and LOX/RJ-1J as propellants at 10MPa in maximum chamber 
pressure and 100MW/m 2 in maximum heat flux. In addition, in 
LOX/RuJ-1J, the thermal resistance of a carbon layer deposited on 
the chamber wall was discussed. As a coaxial type injector was 
used, the thermal flux distributions of LOX/gaseous hydrogen and 
LOX/gaseous methane fairly agreed with calculated values in the 
range from the vicinity of the injector to a throat section, while as 
an impinging type injector was used, that of LOX/RJ-1J was much 
smaller than a calculated value. Such disagreement was probably 
caused by the thermal resistance of a carbon layer deposited on 
the chamber wall, peculiar to hydrocarbon system fuels. The ther- 
mal resistance was only several percent of previously reported 
values under the same mass flux condition of combustion gas. 15 
refs., 30 figs., 1 tab. 


10319 (NEI-DK-467) The influence of light diesel fuel on 
diesel exhaust gas emission. Frodi, B.; Ezerman, N.; Bak, F. 
Dansk Teknologisk Inst., Aarhus (Denmark). Oct 1990 101p. Con- 
tract ENS-1243/89-3. Order Number DE91746216. Source: 
OSTI;NTIS (US Sales Only). 

EFP-89. 
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Seven different diesel fuels were tested in order to investigate 
the influence of fuel properties on exhaust gas emission. A’ Volvo 
bus engine was used for 13-mode tests, and three buses (Volvo, 
Scania and Leyland) were used for measurements of particulates 
during 30 seconds of acceleration. In addition particulates were 
measured during the start up of the Volvo every morning. The 13- 
mode test was carried out using one filter per mode which gives 
more detailed results. The results of the 13-mode test are shown 
as an increase in emission relative to Shell commerce, diesel. Mea- 
surements during acceleration and cold start showed the same 
tendency for the particulate emission. The first four fuels tested 
gave emissions at the same level. Shell Diesel LE and Swedish 
Light Diesel. Use of Synth. fuel (D 70) resulted in a reduction of 
the maximum engine power, therefore adjustments of the injection 
pump were necessary but extensive reduction of especially particu- 
late emission was measured. Shell Diesel LE and Swedish Light 
Diesel can be produced in sufficient quantity to cover the need for 
the buses in Copenhagen, While Synth. fuel (D 70) cannot be pro- 
duced in Denmark. Proces per kWh relative to Shell Commercial 
diesel are estimated in September 1990 for a limited fuel volume 
as used in Copenhagen. If more fuel is needed, changes in the 
refineries are necessary and the price is no longer valid. An eco- 
nomical emission factor is given the lower the value, the more 
economical is the emission reduction. Research showed that emis- 
sion can be achieved when the correct fuel is chosen. Changes in 
the refinery technique would be advantageous. (AB). 


10320 (ORNL/M-1286) Ceramic Technology for Advanced 
Heat Engines project database: September 1989 summary re- 
port. Keyes, B.L.P. Oak Ridge National Lab., TN (USA). Oct 1990. 
90p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC05-840R21400. Order Number DE91007772. 
Source: OSTI;NTIS; GPO Dep. 

This is the fourth in a series of semiannual data summary 
reports on information stored in the Ceramic Technology for Ad- 
vanced Heat Engines (CTAHE) database. The information in this 
document covers alumina-based ceramics presently stored in the 
database and summarizes changes and upgrades to the overall 
system since creation of the third semiannual data summary report 
in March 1989. 
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10321 (DOE/ET/26907-T1) [Benefit and cost analysis of re- 
search and development projects]: Final report. Chicago Univ., 
IL (USA). [1981]. 459p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC02-78ET26907. Order Num- 
ber DE83000227. Source: OSTI;NTIS; GPO Dep. 

A major aspect of this project was the joint effort of researchers 
at the University of Chicago and researchers at Argonne National 
Laboratories. The main cooperation and complementarity was on 
the R&D Evaluation System and analysis applied explicitly to the 
case for electric vehicles. With respect to the former, the economic 
conceptualization, market penetration modeling and data collection 
were carried out mainly by researchers at the University of 
Chicago. Persons at the University of Chicago also contributed to 
the writing of the software package. This final report is contained in 
seven volumes. Volume 1 contains the technical explanation of the 
RD&D evaluation system, including the user’s guide and the docu- 
mentation manual. The second part of Volume 1 contains the 
software manual. Volume 2 contains a theoretical explanation of 
the R&D portfolio model, and extends the work presented by Tol- 
ley, Fishelson, and Tiwari. In Volume 3, the advanced benefit-cost 
model is adapted to the market penetration potential for electric ve- 
hicles. Volume 4 addresses the issue of industrial energy storage 
technology. Volume 5 discusses the relationship between market 
penetration rates and the potential costs savings associated with 
an innovative technology. Volume 6 is a threefold analysis of the 
firm’s reaction to innovative technologies. In Volume 7, the house- 
hold decision to adopt alternative air conditioning systems is 
modeled conceptually and demonstrated empirically using discrete 
choice econometric tools. 
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10322 (DOE/CE/50182-T1) Exhaust emissions from heavy 
duty vehicles. Sypher-Mueller International, Inc., Ottawa, ON 
(Canada). Nov 1990. 46p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract Gl01-87CE50182. Order Num- 
ber DE91006798. Source: OSTI;NTIS; GPO Dep. 

Increasing global interest in controlling atmospheric pollution has 
led legislative authorities in many countries to impose stringent reg- 
ulations upon motor-vehicle emissions. Standards have been in 
force for many years in most of the developed world, but there is 
still a great deal of diversity in the approaches taken. This paper 
presents a comparison of international emissions regulations 
including test cycle employed, sampling and measurement tech- 
niques, and legislated limits on pollutants. Because of the many 
variations in these basic criteria, any cross-correlation of standards 
between countries is likely to be impossible in practice. Methanol 
fueling is now widely recognized as a potential means of reducing 
pollution from motor vehicles particularly because of its soot-free 
combustion and low overall emissions levels. This paper presents 
an overview of the current work in progress on design, manufac- 
ture and testing of heavy-duty methanol engines for trucks and 
buses and also a survey of the application of catalytic converters 
for exhaust emissions control on these engines. A review of 
progress in emissions control measures for diesel fueled engines is 
included for comparison purposes. Prior to methanol being phased 
in as a diesel fuel substitute, regulatory bodies will have to address 
its compatibility with existing emissions control standards. In the 
meantime, researchers and manufacturers must continue develop- 
ing their engines. The variations in emissions test procedures 
create a confusing background against which to measure progress 
in emissions reduction technology. This problem is aggravated by 
the trend to design modern engines for manufacture and marketing 
on an international basis. The paper concludes with a proposal for 
“Standardized Emissions Research Cycle,” which might be used to 
allow ready comparison between numerous emissions control 
strategies at present under development. 


10323 Catalytic oxidation and reduction converter for inter- 
nal combustion engine exhaust gases. Italiano, P. 17 Oct 1990. 
Filed date 17 Apr 1990. Canada Patent patent application 
2014712. 11p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A catalytic converter is provided for application in exhaust gas 
circuits of internal combustion engines for the purpose of eliminat- 
ing incomplete combustion products (unburnt hydrocarbons and 
CO) and for reducing nitrogen oxides to elemental nitrogen and 
oxygen. The converter consists of a catalyst-filled metal chamber 
applied to the exit circuit of the exhaust gases. The converter can 
be positioned at the outlet of the muffler or at the outlet of the en- 
gine manifolds. In the former case, the catalyst is maintained at a 
temperature sufficient for reaction purposes by an armored electri- 
cal resistance heater element; in the latter, no heating device is 
necessary. The catalyst used in the converter consists of oxides of 
metals chosen from the group consisting of Cr, Mn, Fe, Co, Ni, Cu, 
Zn, Sn, Ba, La, and Ce. These oxides can be either pure or sup- 
ported, and can be single oxides, mixed oxides, or oxide mixtures. 
Of these catalyst systems, possibly with the addition of varying 
percentages of Pt and Pd, those which are particularly active in the 
oxidation and reduction of internal combustion exhaust gases are 
those formed from Cu oxides, Cr(IIl) oxide and Ba oxide, particu- 
larly with a Cu:Cr weight ratio of between 1:2 and 2:1. Tests on 
automobile engines are described to illustrate the performance of 
the invention. The converter of the invention is economical, not poi- 
soned by Pb or S contained in gasoline, and does not undergo 
thermal shock. The catalysts can be in the form of pellets, tablets, 
beads, or rings with a diameter of between 1 and 20 mm, or 
canaliculate monoliths of suitable shape. 1 tab. 
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10324 (CONF-9104162-1) The Federal Methanol Fleet: 
Summary of technical data. McGill, R.N. (Oak Ridge National 
Lab., TN (USA)); Graves, R.L.; West, B.H.; Hodgson, J.W. Oak 
Ridge National Lab., TN (USA). Apr 1991. 7p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract ACO5- 
840R21400. From 9. international symposium on alcohol fuels; 
Florence (Italy); Apr 1991. Order Number DE91006608. Source: 
OSTI;NTIS; GPO Dep. 

The Federal Methanol Fleet, initiated in 1985 with an appropria- 
tion from the US Congress, is now in its final stages of operation. 
A great deal has been learned while vehicles have accumulated 
approximately 1.4 million miles (2.2 million kilometers) in routine 
government fleet service. This paper summarizes those results that 
are technical in nature and that reveal the status of methanol en- 
gine technology. Specifically, results from emissions test, special 
lubricant tests, and cold-starting experiments are reported herein. 
Emissions control systems in methanol vehicles were found gener- 
ally to decline somewhat in performance over time as compared to 
their gasoline counterpart vehicles, although this was not univer- 
sally true. The severe effects on methanol engine lubricant 
performance resulting from cold-engine, short-trip service was 
demonstrated in a series of special tests of two cars, methanol and 
gasoline, in side-by-side service. Methanol fleet vehicles incorpo- 
rated a variety of approaches to the cold-start problem — ranging 
from no special engineering or systems to sophisticated systems 
designed to overcome the problem entirely. Cold-start systems 
specially designed for these vehicles did not perform as well as 
had been expected, probably because they were early prototype 
versions and were subject to some early, unforeseen problems. 


10325 (EUR-12620) Euro-Quebec Pilot Project: Hydrogen 
as an energy vector for a clean and renewable energy system: 
Prospect and problems of hydrogen marine transportation. Gi- 
acomazzi, G. (Commission of the European Communities, Ispra 
(Italy). Joint Research Centre). Commission of the European Com- 
munities, _ Luxembourg (Luxembourg). Directorate General 
Telecommunications, Information Industries and Innovation; Com- 
mission of the European Communities, Ispra (Italy). Joint Research 
Centre. 1990. 49p. (In Italian). Sponsored by Commission of the 
European Communities. Source: OSTI; NTIS (US Sales Only); Of- 
fice for Official Publications of the European Communities, 2, rue 
Mercier, L-2985 Luxembourg. 

The Pilot Project is described: electrolytic production in Quebec 
using clean hydroelectricity at low cost, seaborne transportation 
and uses in Europe. The uses are described in some details (elec- 
tricity/heat/water generation, fuel cells, automatic vehicles 
propulsion, aviation, space vehicles, domestic uses etc.). In the 
second part of the paper the problems and the foreseable possible 
solutions for the hydrogen seaborne transportation are described. 


10326 (SV-UG-90-15) Pressure vessels for on-board stor- 
age of natural gas: Development towards an international 
standard. Losciale, M. Swedish State Power Board, Vaellingby 
(Sweden). 25 Jan 1990. 12p. (in Swedish). Order Number 
DE91746333. Source: OSTI;NTIS (US Sales Only). 

Vattenfall is a member of IANGV. (International Association for 
Natural Gas Vehicles). IANGV is dedicated to promote the use of 
natural gas for transport. The way of storage natural gas on-board 
vehicles is of outmost importance for the future market develop- 
ment of natural gas fueled vehicles. Within IANGV has currently a 
work started towards creating an international standard for cylinder 
design. This work was initiated during an international seminar held 
in Vancouver October 1989. One of the most technical advanced 
cylinder designs has been developed in Sweden. The design is a 
full composite cylinder based on filament winded carbon fibers. 
Cylinders are currently tested on local buses. During the autumn 
1989 the first Swedish draft code for fiber reinforced pressure ves- 
sels was released. The interest of a Swedish participation with the 
work towards an international standard is obvious by other coun- 
tries. A participation will also benefit the technical development and 
promote the introduction of natural gas vehicles in Sweden. 
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10327 (IAEA-INFCIRC-387) Agreement of 13 November 
1990 between the Republic of Malta and the international 
Atomic Energy Agency for the application of safeguards in 
connection with the Treaty on the Non-Proliferation of Nuclear 
Weapons. International Atomic Energy Agency, Vienna (Austria). 
Nov 1990. 35p. Order Number DE91619534. Source: OSTI;NTIS 
(US Sales Only);INIS. 

The document contains two parts. The first one stipulates the 
agreement of Malta to accept safeguards on all source or special 
fissionable material in all peaceful nuclear activities within its terri- 
tory, under its jurisdiction or carried out under its control anywhere, 
for the exclusive purpose of verifying that such material is not di- 
verted to nuclear weapons or other nuclear explosive devices. The 
second part specifies the procedures to be applied in the imple- 
mentation of the Safeguards provisions of part |. 


10328 (LA-11998) Reexamining nuclear policy in a chang- 
ing world: Center for National Security Studies report No. 11. 
Sloss, L. Los Alamos National Lab., NM (USA). Dec 1990. 26p. 
Sponsored by U.S. DOE Office of Administration and Human Re- 
source Management. DOE Contract W-7405-ENG-36. Order 
Number DE91008133. Source: OSTI;NTIS; GPO Dep. 

My purpose in writing this report is to develop a rationale for a 
new nuclear employment policy and force structure adapted to the 
conditions that might prevail at the beginning of the twenty-first 
century. Of course, no one can be sure what those conditions will 
be, but we can be quite confident that they will differ from the past 
and the present. The underlying thesis of this report is that nuclear 
weapons will be required for the foreseeable future, and thus we 
must continue to think about how they might be employed. The 
roles of nuclear weapons will change, however, and it will be pos- 
sible to accomplish those roles with far fewer nuclear weapons 
than we have today. Both our nuclear posture and nuclear employ- 
ment policy must change radically to accommodate to changing 
conditions. While the predominant role of nuclear weapons will 
continue to be focused on the Soviet Union for the foreseeable fu- 
ture, we will be less concerned with deterrence of overt aggression 
and more concerned with the role that nuclear weapons can play 
in shaping a new security relationship with the Soviet Union and 
other nations. | will briefly describe changing international condi- 
tions as they affect nuclear employment policy. Then a proposed 
restatement of the goals and roles of nuclear weapons that might 
be appropriate to these changing conditions will be offered. The re- 
port also postulates future strategic force posture and illustrates 
how such forces might be employed in support of revised roles and 
goals. | will conclude with some suggestions for further analysis. 6 
refs. 


10329 (UCRL-ID-105336) Strategic forces: Future require- 
ments and options. Speed, R.D. Lawrence Livermore National 
Lab., CA (USA). Nov 1990. 66p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CTS—07-90). Order 
Number DE91006218. Source: OSTI;NTIS; GPO Dep. 

In the wake of the collapse of the Warsaw Pact and the apparent 
ending of the Cold War, there have been renewed calls for radical 
cuts in US strategic forces to levels far below the 10,000 or so 
warheads allowed each side under the current START proposal. 
Since it now appears that NATO for the first time will have the ca- 
pability to defeat a Soviet conventional attack without the necessity 
of threatening to resort to nuclear weapons, this should pave the 
way for the rethinking of US strategy and the reduction of US 
strategic weapons requirements. In this new environment, it seems 
plausible that, with a modification of the Flexible Response doc- 
trine to forego attempts to disarm the Soviet Union, deterrence 
could be maintained with 1500 or so survivable strategic weapons. 
With a new strategy that confined US strategic weapons to the role 
of deterring the use of nuclear weapons by other countries, a sur- 
vivable force of about 500 weapons would seem sufficient. With 
this premise, the implications for the US strategic force structure 
are examined for two cases: a treaty that allows each side 3000 
warheads and one that allows each side 1000 warheads. In Part 1 
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of this paper, the weapons requirements for deterrence are exam- 
ined in light of recent changes in the geopolitical environment. In 
Part 2, it is assumed that the President and Congress have de- 
cided that deep cuts in strategic forces are acceptable. 128 refs., 
12 figs., 12 tabs. (JF) 


10330 (UCRL-JC—105480) US nuclear weapons policy. May, 
M. Lawrence Livermore National Lab., CA (USA). 5 Dec 1990. 10p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-9010247—1: The role of nuclear weapons in 
the year 2000, San Ramon, CA (USA), 22-24 Oct 1990; CTS—08- 
90). Order Number DE91007322. Source: OSTI;NTIS; GPO Dep. 

We are closing “chapter one” of the nuclear age. Whatever 
happens to the Soviet Union and to Europe, some of the major de- 
terminants of nuclear policy will not be what they have been for the 
last forty-five years. Part of the task for US nuclear weapons policy 
is to adapt its nuclear forces and the oganizations managing them 
to the present, highly uncertain, but not urgently competitive situa- 
tion between the US and the Soviet Union. Containment is no 
longer the appropriate watchword. Stabilization in the face of 
uncertainty, a more complicated and politically less readily commu- 
nicable goal, may come closer. A second and more difficult part of 
the task is to deal with what may be the greatest potential source 
of danger to come out of the end of the cold war: the breakup of 
some of the cooperative institutions that managed the nuclear 
threat and were created by the cold war. These cooperative institu- 
tions, principally the North Atlantic Treaty Organization (NATO), the 
Warsaw Pact, the US-Japan alliance, were not created specifically 
to manage the nuclear threat, but manage it they did. A third task 
for nuclear weapons policy is that of dealing with nuclear prolifera- 
tion under modern conditions when the technologies needed to 
field effective nuclear weapons systems and their command and 
control apparatus are ever more widely available, and the leverage 
over some potential proliferators, which stemmed from superpower 
military support, is likely to be on the wane. This paper will make 
some suggestions regarding these tasks, bearing in mind that the 
unsettled nature of that part of the world most likely to become 
involved in nuclear weapons decisions today must make any sug- 
gestions tentative and the allowance for surprise more than usually 
important. 
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10331 (ANL/ACTV-90/5) Assessment of tamper-revealing 
ceramic seals. Kupperman, D.S.; Dorris, S.E.; Sheen, S.H.; Palm, 
R.G.; Dusek, J.T.; Raptis, A.C. Argonne National Lab., IL (USA). 
Sep 1990. 25p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-31109-ENG-38. Order Number DE91007793. Source: 
OSTI;NTIS; GPO Dep. 

The objective of the program described in this report is the de- 
velopment of a simple and rapidly authenticated tamper-revealing 
ceramic seal. This seal would resist state-of-the-art tampering, op- 
erate under severe conditions, and establish identity and integrity 
with one interrogation. The seal could be used, for example, on 
containers of various sizes, valves, or perimeter gates to establish 
whether tampering or entry has occurred. The feasibility of assem- 
bling a ceramic tamperproof seal with seeded defects has been 
established and a laboratory system for rapid ultrasonic scanning 
of ceramic components has been assembled. Seeded zirconia 
samples, two ceramic seals, and one ceramic-and-metal seal have 
been fabricated. The seeded zirconia samples have been ultrasoni- 
cally scanned and the uniqueness of their ultrasonic fingerprints 
due to the presence of seeded defects has been demonstrated. 
Semper image-processing software has been used to correlate ul- 
trasonic amplitude images. A linear correlation coefficient greater 
then 0.8 should be achievable for scans of the same seal. Shrink 
fitting of the connecting and binding parts has also been demon- 
strated to be feasible and essentially irreversible. Tests have 
demonstrated that a scheme for coupling ultrasonic waves to the 
seal can be carried out using commercially available ultrasonic gel 
pads. Breaking and repair of the stainless steel part of the more 
flexible ceramic-and-metal seal can be revealed by ultrasonic shear 
waves reflected from a welded joint. All problems associated with 
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fabrication and authentication have been addressed, and the pre- 
liminary conclusion is that the concept presents no major technical 
difficulties. 


36 MATERIALS 


Refer also to citation(s) 9500, 10063, 10674, 12256 


10332 (DOE/ER-0483P) Materials Sciences Programs, Fis- 
cal year 1990. USDOE Office of Energy Research, Washington, 
DC (USA). Materials Sciences Div. Jan 1991. 164p. Sponsored by 
U.S. DOE Energy Research. Order Number DE91007601. Source: 
OSTI;NTIS; GPO Dep. 

The purpose of this report is to provide a convenient compilation 
and index of the DOE Materials Sciences Division programs. This 
compilation is primarily intended for use by administrators, man- 
agers, and scientists to help coordinate research. The report is 
divided into seven sections. Section A contains all Laboratory pro- 
jects, Section B has all contract research projects, Section C has 
projects funded under the Small Business Innovation Research 
Program, Sections D and E have information on DOE collaborative 
research centers, Section F gives distribution of funding, and Sec- 
tion G has various indexes. 


10333 (IGC—111) Materials Science Division progress re- 
port 1986-1988. Kumar, Vijay; Vasumathi, D.; Chandra Sekhar, 
N.V. (eds.). Indira Gandhi Centre for Atomic Research, Kalpakkam 
(India). 1990. 247p. Order Number DE91618646. Source: 
OSTI;NTIS (US Sales Only);INIS. 

This is a report on the various Research and Developmental (R 
and D) activities carried out in the Materials Science Division dur- 
ing the period 1986-88. Most contributions have been presented in 
the form of abstracts and wherever possible results of several con- 
tributions on a related problem have been consolidated into one. 
The R and D activities covered the following areas: (1) quasicrys- 
talline phase, (2) high temperature superconducting behaviour in 
metal oxides, (3) physics of colloidal suspensions, (4) behaviour of 
materials under high pressure, (5) radiation effects in complex alloy 
systems, (6) inert gas behaviour in metals, and production of crys- 
tals, particularly of volatile semiconducting compounds. The lists of 
publications by the members of the Division and seminars held 
during 1986-88 are given at the end of the report. (a uthor). 
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Refer also to citation(s) 9459, 9460, 9513, 9600, 9610, 9612, 
9736, 9805, 9812, 9819, 9854, 9866, 9874, 9987, 9993, 10012, 
10062, 10074, 10075, 10077, 10232, 10285, 10316, 10466, 10615, 
10620, 10655, 10726, 10733, 10734, 10768, 11929, 11991, 12017, 
12138, 12163, 12164 


10334 (BNL-45674) Xanes investigation of pH effects dur- 
ing cerium-sealing of anodized aluminum. Davenport, A.J. 
(Brookhaven National Lab., Upton, NY (USA)); Isaacs, H.S.; 
Kendig, M.W. Brookhaven National Lab., Upton, NY (USA). [1990]. 
7p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH00016 ;FG05-89ER45384. (CONF-901073-15: 178. 
meeting of the Electrochemical Society (ECS), Seattle, WA (USA), 
14-19 Oct 1990). Order Number DE91008101. Source: OSTI;NTIS; 
GPO Dep. 

Cerium ions are under investigation as possible replacements for 
toxic chromates. The use of cerium ions in sealing anodized films 
on aluminium and the effect of pH cerium chemistry has been in- 
vestigated using XANES (X-ray Absorption Near Edge Structure). 
Cerium ions absorb readily on both aluminum hydroxide and an- 
odized aluminium surfaces. The adsorption is greater at higher pH. 
At pH 10, 3-valent cerium can be oxidized to the 4-valent state by 
dissolved oxygen. Sealing of anodized films with cerium ions in- 
volves a pore-blocking mechanism similar to that of water sealing. 
13 refs., 6 figs., 1.tab. 


10335 (BNL-45676) A study of carbon steel corrosion inhi- 
bition by phosphate ions and by an organic buffer using a 
scanning vibrating electrode. Franklin, M.J. (Tennessee Univ., 





Knoxville, TN (USA)); White, D.C.; Isaacs, H.S. Brookhaven Na- 
tional Lab., Upton, NY (USA). [1990]. 24p. Sponsored by U.S. 
Department of Defense; U.S. DOE Energy Research. DOE Contract 
AC02-76CH00016 ;AC05-840R21400. Contract ONR N00014-87- 
K00012. (CONF-9010138—1: international congress on microbially 
influenced corrosion, Knoxville, TN (USA), 7-12 Oct 1990). Order 
Number DE91008103. Source: OSTI;NTIS; GPO Dep. 

The scanning vibrating reference electrode technique (SVET) 
has been used to map anodic and cathodic currents in solutions 
over freely corroding type C1020 carbon steel. All solutions con- 
tained millimolar concentrations of chloride, and were sterilized. 
The effect of phosphate and an organic buffer on the corrosion of 
carbon steel in liquid media were studied because they were 
added to promote bacterial growth. Phosphate acted as an anodic 
inhibitor in the media, causing initiated pits to repassivate. How- 
ever, if initiated pits did not repassivate, for example in stagnant 
medium or when crevice corrosion initiated adjacent to the sample 
coating, the corrosion rates increased and the corrosion remained 
localized. Increased anodic current resulted in a drop in the open 
circuit potential and a decrease in the polarization resistance. The 
results show that phosphate can lead to lower average corrosion 
rates, than uninhibited steel, but as an anodic inhibitor can also 
lead to rapid penetration at localized sites. 14 refs., 5 figs. 


10336 (CEA-INSTN-PAS-—90-9-1) Effects of the solutes Si, 
Ge, Sb on cavity germination and vacancy migration in nickel 
irradiated with electrons. Tiwa Nguy. Institut National des 
Sciences et Techniques Nucleaires (INSTN) - Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France); Paris-11 Univ., 91 
- Orsay (France). Jan 1988. 137p. (In French). Order Number 
DE91749200. Source: OSTI;NTIS (US Sales Only). 

After a bibliographie review of nickel swelling under irradiation, 
cavity germination is compared in nickel and nickel alloys respec- 
tively with 0.8 at% Si, 0.8 at% Ge, 0.1 at% Sb and 0.8 at% Sb. A 
model is used for the calculation of germination rate of cavities in 
function of enthalpy of vacancy formation, and enthalpy of defects 
migration. Effects of solutes on vacancy migration are determined 
by positons annihilation. Cavity germination is examined by in situ 
irradiation with a high voltage electron microscope. 


10337 (CNEA-490) Fractography: Applications to fallure 
analysis. Informe. Ipohorski, Miguel (Comision Nacional de Ener- 
gia Atomica, Buenos Aires (Argentina). Dept. de Materiales); 
Acuna Laje, Rodolfo. Comision Nacional de Energia Atomica, 
Buenos Aires (Argentina). 1988. 128p. (In Spanish). Order Number 
DE91618656. Source: OSTI;NTIS (US Sales Only);INIS. 

The contribution of optical and electron fractography to failure 
analysis is described. In the first part, the main features of fracture 
surfaces of components are analyzed, especially the corresponding 
to components submitted to standard stress conditions and well 
defined geometries. The conclusions valid for these standard cases 
can be later extended to other shapes and stress configurations. In 
the second part, electron fractography techniques are described, 
involving higher magnification observations of the fracture surfaces. 
Main characteristics of ductile fracture, dimple formation and 
coalescence, stretch zones, ripples and elongated dimples are de- 
scribed, as well as standards of laboratory fractured surfaces. 
Brittle fast fracture surfaces are also analyzed. Examples of cleav- 
age facets, river, patterns, steps, cleavage tonges, tire tracks, and 
quasi-cleavage surfaces are given. The contribution of micro- 
fractography (mainly electron fractography) to the study of fatigue 
surfaces is described. Finally, criteria for the determination of the 
fracture origin are discussed. Usually, the latter is possible, being 
the main contribution of fractography to failure analysis, avoiding 
future failures to occur in the replaced components. (Author). 


10338 (CONF-901105—93) Miniaturized disk-bend testing 
and microstructure of 3.8 MeV Zr* irradiated Zr, Al. Chen, F.C. 
(California Univ., Los Angeles, CA (USA). Dept. of Materials Sci- 
ence and Engineering); Ardell, AJ.; Pedraza, D.F. Oak Ridge 
National Lab., TN (USA). [1990]. 6p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract AC05-840R21400 ;FG03-86ER45264. 
From Fall meeting of the Materials Research Society; Boston, MA 
(USA); 24 Nov - 1 dec 1990. Order Number DE91007705. Source: 
OSTINTIS; GPO Dep. 
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The mechanical behavior of Zr3Al irradiated with 3.8 MeV Zr+ 
ions has been investigated using a miniaturized disk bend test 
(MDBT). The samples tested were 3 mm in diameter and either 
nominally 100 or 250 um thick. They were irradiated at 250°C to 
peak doses varying from 0.0041 to 2 displacements per atom 
(dpa). The yield stresses, cy, of the thin specimens were indepen- 
dent of dose, within experimental error, and comparable to that of 
unirradiated ZrzAl. However, for the thick specimens cy was signifi- 
cantly larger for the irradiated material, possibly increasing to a 
maximum at a peak dose between 0.02 and 0.06 dpa. The relative 
insensitivity of oy of the thin specimens to irradiation, compared to 
the thick ones, is a surprising result for which we have no satisfac- 
tory explanation. Examination by transmission electron microscopy 
showed that ZrzAl begins to undergo chemical disorder at a dose 
of only 0.02 dpa and is nearly completely disordered at 0.41 dpa. 
Electron diffraction indicates the presence of satellite reflections 
along (110) in {001} diffraction patterns. The nature of the defects 
responsible for these has not yet been determined, although rather 
similar effects have been observed in electron and Kr*-ion irradi- 
ated Zr3Al and attributed to elastic softening of the lattice. The 
possible roles of these defects, as well as disordering, are dis- 
cussed. 17 refs., 7 figs. 


10339 (CONF-901105-95) X-ray determination of site occu- 
pation parameters in ordered ternaries Cu(Au,M,_,)M = Ni,Pd. 
Kumar, R. (Oak Ridge National Lab., TN (USA)); Sparks, C.J.; 
Specht, E.D.; Zschack, P.; Ice, G.E.; Shiraishi, T.; Hisatsune, K. 
Oak Ridge National Lab., TN (USA). [1990]. 6p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From Fall meeting of the Materials Research Society; Boston, MA 
(USA); 24 Nov - 1 dec 1990. Order Number DE91007861. Source: 
OSTI;NTIS;INIS; GPO Dep. 

X-ray scattering data obtained for multiple wavelengths with 
synchrotron radiation were analyzed by the Rietveld method to de- 
termine Ni and Pd distributions on the Cu(000) and Au(1/2 1/2 1/2) 
sites in the CuAul tetragonal P4/mmm structure. Alloys of 
CuAu,M;_, containing 6 at. % Ni or 10 and 25 at. % Pd were pro- 
cessed to obtain maximum ordering. Nickel is predominantly found 
on the Cu size and most ail the Pd is found on the Au site. The 
uncertainty in site occupation parameters is discussed for various 
contributions which affect powder intensity measurements. For 
highly absorbing materials, an observed r roughness effect 
decreases the low angle (26) intensities relative to the high 26 
intensities. This effect reduces the reliability of the thermal parame- 
ters and obscure a proper description of the thermal motion of the 
two sublattices. Corrections to the X-ray intensity data for surface 
roughness/porosity effects reduce uncertainties to about +1 at. % 
on the refined value of the site occupations. This use of variable 
wavelength X-rays with simultaneous refinement of the correspond- 
ing data is capable of distinguishing site occupations even between 
two elements of almost equal scattering factor as, for example, Cu 
and Ni atoms in this investigation. Chemical phase stability is re- 
lated to the site occupation parameters. 9 refs., 3 figs., 2 tabs. 


10340 (CONF-901105-96) Characterization of ion- 
implanted aluminum and iron by spectroscopic ellipsometry. 
Brodkin, J.S. (Army Materials Research Agency, Watertown, MA 
(USA). Materials Technology Lab.); Franzen, W.; Culbertson, R.J.; 
Williams, J.M. Oak Ridge National Lab., TN (USA). [1990]. 6p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACOS5- 
840R21400. From Fall meeting of the Materials Research Society; 
Boston, MA (USA); 24 Nov - 1 dec 1990. Order Number 
DE91008371. Source: OSTI;NTIS;INIS; GPO Dep. 

The change in the optical constants of aluminum alloy and iron 
samples caused by implantation with nitrogen and chromium ions 
has been investigated by spectroscopic ellipsometry. The objective 
is to develop a method for simple, non-destructive characterization 
of ion-implanted metals. 5 refs., 6 figs. 


10341 (CONF-910162-3) Hot isostatic pressing of high 
performance glass-ceramic to nickel- and iron-based metal 
components. Kramer, D.P.; Moddeman, W.E.; Kelly, M.D. EG and 
G Mound Applied Technologies, Miamisburg, OH (USA). [1991]. 
27p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-88DP43495. From 15. annual conference on composites and 
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advanced ceramics; Cocoa Beach, FL (USA); 13-16 Jan 1991. Or- 
der Number DE91008130. Source: OSTI;NTIS; GPO Dep. 

The fabrication of glass-ceramic to metal components has classi- 
cally been a two-dimensional process based on the control of time 
and temperature to yield high quality components. The implemen- 
tation of hot isostatic pressing (HIP) to the manufacturing of 
glass-ceramic to metal seals adds a third dimension (i.e., pressure) 
to the process. HIP processing of a multi-constituent, _lithia- 
alumina-silica glass at high pressures, up to 207MPa (30,000 psi), 
was shown to control the crystalline phases that form in the glass- 
ceramic. In addition, the high pressure processing of components 
fabricated with the glass-ceramic and several high tensile strength 
alloys, Inconel 718, Hastelloy C-276, Inconel 625, and Nitronic 40 
was found to yield superior “pore-free” iterfacial seals with im- 
proved hermeticity. 15 refs., 9 figs., 4 tabs. 


10342 (CONF-9006312-1) Elastic strain and homogeneous 
nucleation of a deformation twin in hcp Ti single crystals. Lee, 
J.K. (Michigan Technological Univ., Houghton, MI (USA)); Yoo, M.H. 
Oak Ridge National Lab., TN (USA); Michigan Technological Univ., 
Houghton, MI (USA). [1991]. 29p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400 ;FG02-87ER45315. 
From Workshop on recent advances on mathematical theory of 
anisotropic elasticity; Research Triangle Park, NC (USA); 4-6 Jun 
1990. Order Number DE91007675. Source: OSTI;NTIS; GPO Dep. 

The energy aspect for a deformation twin in a hep Ti single crys- 
tal is studied using Eshelby’s inclusion theory. As the aspect ratio 
of a twin approaches zero, its strain energy vanishes because the 
shear stress components coupled with the twin shear strain ap- 
proaches zero. Thus, the habit plane relationship for a deformation 
twin cannot be determined solely from the viewpoint of strain en- 
ergy, for any twin mode should provide vanishingly small strain 
energy for a thin twin. On the other hand, the behavior of the di- 
minishing, strain energy with decrease in the aspect ratio causes a 
shape bifurcation phenomenon during homogeneous nucleation of 
a deformation twin. When the resolved applied shear stress on the 
habit plane is small, the volume of the twin nucleus becomes large, 
forcing its shape to the one with less strain energy. As the applied 
stress increases, however, the critical volume decreases, resulting 
in an increased weight for the surface free energy term. This leads 
the aspect ratio to a higher value as the applied stress increases. 
At a certain magnitude of the applied stress, however, the nucleus 
shape undergoes a discontinuous transition from an ellipsoidal to a 
spherical shape, a phenomenon reminiscent to a first-order vapor 
to liquid phase transformation. 34 refs., 5 figs., 4 tabs. 


10343 (CRIE-T-89075) Corrosion behavior of stainless 
steels for seawater applications. Shimada, M. (Central Research 
Inst. of Electric Power Industry, Tokyo (Japan)); Harada, K. Central 
Research Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. May 1990. 25p. (in Japanese). Or- 
der Number DE91742147. Source: OSTI; NTIS (US Sales Only). 

This paper reported the localized corrosion of stainless steels for 
seawater environment. Pitting resistance was evaluated by mea- 
suring pitting potential and ferric-austenitic stanless steel and 
SUS317J1(17Cr-16Ni-5Mo) showed excellent resistance. Crevice 
corrosion resistance was studied by the crevice corrosion cells us- 
ing ion exchange membrane and duplex stainless steel exhibited 
the superior resistance. Localized corrosion at heat transfer anf 
boiling surfaces showed the different corrosion forms according to 
the difference of materials. Protective power of passivation films 
was strong with the following order from the changing behavior of 
electrode potential : SUS317J1 > duplex stainless steel > 
SUS316 > Ni base alloy > SUS304, and upper three stainless 
steels contain Mo of 2% or more. Concentration of solid particles in 
cooling water of any conventional fuel fired power station could not 
deprive the protective action of passivated film. The corrosion rate 
of duplex stainless in flowing water containing solid particles was 
(1/100) or less of that of Al brass. 3 refs., 14 figs., 2 tabs. 


10344 (DOE/ECU-87/7, pp. 29-36) A computerized tribol- 
ogy information system. Danyluk, S.; Hsu, S.M.; Mello, D.G. 
USDOE Office of Scientific and Technical Information, Oak Ridge, 
TN (USA). Jun 1988. (PB-87-900407). In Energy conversion and 
utilization technologies. The 1987 ECUT bulletin compendium, 
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January—December 1987. 
Source: OSTI;NTIS. 

This paper describes the development of a self-sustaining com- 
puterized tribology information system. The aim of this effort is the 
design of a system that will be supported by revenues generated 
through the use of services of the system by participating industrial 
sponsors. This represents a pioneering effort in the computer archi- 
tecture of databases since this will be the first time that a technical 
field as complex as tribology will be computerized. This effort will 
also advance tribology as a discipline and will promote the stan- 
dardization of tribological data and practice. The technical activity 
areas that have been identified include the development of the 
computer system architecture of the entry module, the software in- 
terface, the database format, the linkages between databases, and 
the communication between the system and the data-base users. 
The subject areas recommended for inclusion on this data base 
are: metals and ceramic properties; lubricant and additive proper- 
ties; lubricated friction and wear; abrasive wear; erosive wear; 
metal cutting and machining; and rolling element bearing. 


68p. Order Number DE91006286. 


10345 (DOE/ECU-87/7, pp. 57-66) Materials-by-design. 
Eberhardt, J.J. (Dept. of Energy, Washington, DC (USA)). USDOE 
Office of Scientific and Technical Information, Oak Ridge, TN 
(USA). Jun 1988. (PB-87-900407). In Energy conversion and uti- 
lization technologies. The 1987 ECUT bulletin compendium, 
January—December 1987. 68p. Order Number DE91006286. 
Source: OSTI;NTIS. 

The concept of designing materials is not entirely new. However, 
four major developments over the past fifteen years have made it 
thinkable to design materials to specification. These developments 
are: (1) advances in electronic level and atomic/molecular-level 
theoretical computational methods (and associated software); (2) 
computer architectures specifically suited to mathematical formula- 
tion of physical phenomena e.g., approximating solutions to 
second-order nonlinear partial differential equations using matrix- 
eigenvalue techniques; (3) developments in solid-state electronic 
devices; and (4) development and more general availability of new, 
more powerful materials characterization instrumentation. Perhaps 
a fifth development also should be included, namely, advances in 
materials synthesis/fabrication/processing technologies such as 
Molecular Beam Epitaxy (MBE), Chemical Vapor Deposition (CVD), 
Plasma Deposition Techniques, etc. However, the intent here is to 
emphasize the Design phase as opposed to the Creation phase of 
materials. The following sections describe ECUT-sponsored re- 
search concerning or utilizing the materials-by-design approach: 
assessment of the feasibility and current status of the materials-by- 
design concept; understanding the boron-effect-in-NigAl; grain 
boundary diffusion and segregation in ordered NigAl-base alloys; 
influence of electronic structure on the mechanical properties of or- 
dered intermetallic alloys; and the materials-by-design concept 
applied to catalysts. 


10346 (DOE/ER/13331-T2 i11, 11110-11141) Modeling and 
analysis of surface cracks - (Data from Projects reviews, solid 
mechanics: Ductile fracture, July 17-18, 1990). Parks, D.M.; Mc- 
Clintock, F.4. Massachusetts Inst. of Tech., Cambridge, MA (USA). 
Energy Lab.; Idaho National Engineering Lab., Idaho Falls, ID 
(USA). Dec 1990. In The collaborative program of research in engi- 
neering science. Annual report, September 1, 1989-December 31, 
1990. 273p. Order Number DE91006741. Source: OSTI;NTIS. 

Detailed elastic-plastic stress analyses of cracked structural ge- 
ometries provide a basis for interpreting experimental observations, 
for quantitatively assessing inherent limitations of nonlinear fracture 
mechanics methodology, and for extending these boundaries 
through development of two-parameter characterization of crack tip 
fields. Simplified by accurate analytical methods are also under de- 
velopment for analysis of surface-cracked plates and shells. 
Emphasis is placed on better understanding complex three- 
dimensional features of elastic-plastic crack tip fields. 


10347 
eling of transport phenomena in plasma systems - 
(Mathematical modeling of plasma systems). Szekely, J. Massa- 
chusetts Inst. of Tech., Cambridge, MA (USA). Energy Lab.; Idaho 
National Engineering Lab., Idaho Falls, ID (USA). Dec 1990. In 


(DOE/ER/13331—T2 i4-i5, 136-183) Mathematical mod- 





The collaborative program of research in engineering science. An- 
nual report, September 1, 1989-December 31, 1990. 273p. Order 
Number DE91006741. Source: OSTI;NTIS. 

The purpose of this research is to develop a comprehensive 
mathematical representation of heat flow, fluid flow, and mass 
transfer phenomena in thermal plasma systems and to compare 
the theoretical predictions with experimental measurements. A 
general formulation of the problem has been developed and an ex- 
tensive set of computed results has been generated describing the 
velocity profiles, temperature profiles, and concentration profiles in 
a variety of non-transferred arc plasma systems. The theoretical 
predictions were found to be in good agreement with measure- 
ments reported by researchers at the Idaho National Engineering 
Laboratory and in two university laboratories. More recent work is 
concentrating on plasma-particle interactions and on transport phe- 
nomena inside plasma torches. This latter work is very promising 
in providing a rational science base for plasma torch design and 
design of spray processes. 


10348 (DOE/ER/13331-T2 i7-i8, II8-II89) Metal transfer in 
gas-metal arc welding - (Control of droplet based systems). Ea- 
gar, T.W.; Lang, J.H. Massachusetts Inst. of Tech., Cambridge, MA 
(USA). Energy Lab.; Idaho National Engineering Lab., Idaho Falls, 
'D (USA). Dec 1990. In The collaborative program of research in 
engineering science. Annual report, September 1, 1989—December 
31, 1990. 273p. Order Number DE91006741. Source: OSTI;NTIS. 

The present research is to develop a sound understanding of the 
are welding process and to develop sensing and control methods 
that can be used to automate the gas-metal arc process. Previous 
research on this project mapped the light emissions from a welding 
arc spatially, temporally, and spectrally. Later work developed an 
understanding of the forces controlling metal transfer in gas-metal 
are welding. These experiments have led to a new hypothesis to 
explain the transition from globular to spray metal transfer. A math- 
ematical model was based on this model which accounts for the 
forces due to gravity, surface tension, electromagnetic, and plasma 
jet drag. By studying the relative importance of each of these 
forces, it was shown that 10 to 20% higher weld deposition rates 
could be achieved with pulsed current welding using different 
shielding gases. The research during the current year has re- 
viewed methods of filtering the voltage and current waveforms 
during pulsed current welding in order to extract signals which be 
used to control the process. A new process control system has 
been developed and integrated with the welding equipment. Work 
has begun to study methods of mechanically controlling droplet de- 
tachment from the welding electrode. 


10349 (DOE/ER/13331—-T2 i9-i10, 1140-1186) Multivariable 
control of gas-metal arc welding - (Multivariable geometry con- 
trol of welding). Hardt, D.E. Massachusetts Inst. of Tech., 
Cambridge, MA (USA). Energy Lab.; Idaho National Engineering 
Lab., Idaho Falls, ID (USA). Dec 1990. In The collaborative pro- 
gram of research in engineering science. Annual report, September 
1, 1989-December 31, 1990. 273p. Order Number DE91006741. 
Source: OSTI;NTIS. 

The Gas-Metal Arc Welding Process (GMAW) is a highly produc- 
tive means for joining metals and is being used increasingly for 
structures and pressure vessels. The overall objective of this work 
is to examine the problem of simultaneous regulation of all real- 
time attributes of a weld. One objective of this work is to develop 
basic process modeling and control schemes to allow independent 
regulation of the weld bead width and height. A control model relat- 
ing wirefeed and travel speed to width and height was developed 
using transfer function identification techniques applied to a series 
of step welding tests. This model was then used to develop a de- 
coupling controller design that cancels the nonlinear behavior using 
gain scheduling. Proper regulation of the process was demon- 
strated, but the limited range of control afforded by this process 
and the significant process delays that were in evidence led to very 
poor disturbance rejection. It is apparent that the GMAW process 
will need significant modifications to overcome these problems. In 
an attempt to merge previous results on the regulation of thermal 
characteristics in real-time with the geometry control work, the au- 
thors are developing a control system to independently regulate 
the weld bead width and the width of the heat affected zone (HAZ). 
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Finally the depth of penetration of a weld is the most important in- 
dicator of weld strength, yet it is the one variable that is essentially 
impossible to measure directly. A real-time depth estimator has 
been developed based on solution of an inverse heat transfer 
problem. 


10350 (DOE/ER/45166-3) The effect of elastic stress on 
Ostwald ripening phenomena: Annual » 1 August 1990— 
31 July 1991. Johnson, W.C. Carnegie-Mellon Univ., Pittsburgh, 
PA (USA). Dept. of Metallurgical Engineering and Materials Sci- 
ence. [1991]. 13p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-84ER45166. Order Number DE91008034. 
Source: OSTI;NTIS; GPO Dep. 

The purpose of this research is to understand the influence of 
elastic misfit strain and applied stress on the development of mi- 
crostructure in two-phase coherent alloys. This progress report 
briefly describes work during the period, proposed work for the next 
funding year, personnel, publications, and invited seminars. (JL) 


10351 (DOE/ID/12672—-1) Corresion study in the chemical 
air separation (MOLTOX™) process: Final 

Doohee; Wong, Kai P.; Archer, R.A.; Cassano, A.A. Air Products 
and Chemicals, Inc., Allentown, PA (USA). Dec 1988. 118p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FC07-871D12672. Order Number DE91006621. Source: 
OSTI;NTIS; GPO Dep. 

This report presents the results of studies aimed at solving the 
corrosion problems encountered during operation of the MOLTOX™ 
pilot plant. These studies concentrated on the screening of com- 
mercial and developmental alloys under conditions simulating 
operation conditions in this high temperature molten salt process. 
Process economic studies were preformed in parallel with the labo- 
ratory testing to ensure that an economically feasible solution 
would be achieved. In addition to the above DOE co-funded stud- 
ies, Air Products and Chemicals pursued proprietary studies aimed 
at developing a less corrosive salt mixture which would potentially 
allow the use of chemurgically available alloys such as stainless 
steels throughout the system. These studies will not be reported 
here; however, the results of corrosion tests in the new less corro- 
sive salt mixtures are reported. Because our own studies on salt 
chemistry impacts heavily on the overall process and thereby has 
an influence on the experimental work conducted under this con- 
tract, some of the studies discussed here were impacted by our 
own proprietary data. Therefore, the reasons behind some of the 
experiments presented herein will not be explained because that in- 
formation is proprietary to Air Products. 14 refs., 42 figs., 21 tabs. 


10352 (DOE/ID/12712—-1) Process development of thin strip 
steel casting: Final report. Sussman, R.C.; Williams, R.S. Armco, 
Inc., Middletown, OH (USA). Research and Technology Div. Dec 
1990. 254p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract FC07-881D12712 ;AC07-831D12443. Order 
Number DE91005692. Source: OSTI; NTIS; GPO Dep. 

An important new frontier is being opened in steel processing 
with the emergence of thin strip casting. Casting steel directly to 
thin strip has enormous benefits in energy savings by potentially 
eliminating the need for hot reduction in a hot strip mill. This has 
been the driving force for numerous current research efforts into the 
direct strip casting of steel. The US Department of Energy initiated 
a program to evaluate the development of thin strip casting in the 
steel industry. In earlier phases of this program, planar flow casting 
on an experimental caster was studied by a team of engineers from 
Westinghouse Electric corporation and Armco Inc. A subsequent 
research program was designed as a fundamental and develop- 
mental study of both planar and melt overflow casting processes. 
This study was arranged as several separate and distinct tasks 
which were often completed by different teams of researchers. An 
early task was to design and build a water model to study fluid flow 
through different designs of planar flow casting nozzles. Another 
important task was mathematically modeling of melt overflow cast- 
ing process. A mathematical solidification model for the formation 
of the strip in the melt overflow process was written. A study of the 
material and conditioning of casting substrates was made on the 
small wheel caster using the melt overflow casting process. This 
report discusses work on the development of thin steel casting. 
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10353 (ETDE-IT-90-99) Computer simulation of laser in- 
duced heat flow: A three-dimensional analytical model of 
calculation. Tosto, S. ENEA, Casaccia (Italy). Centro Ricerche 
Energia. 1990. 6p. (CONF-9005172-2: 21. annual Pittsburgh con- 
ference on modeling and simulation, Pittsburgh, PA (USA), 3-4 
May 1990). Order Number DE91744413. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Paper presented at the 21st annual Pittsburgh conference on 
modeling and simulation (Pittsburgh, 3-4 May 1990). 

Laser induced heat flow models available in literature on this 
subject evaluate the thermal field induced by a laser beam whose 
time and space trend is assumed to be known. This paper reverses 
this approach and develops a model which is more consistent from 
the point of view of the materials scientist: the time conditions 
imposed as input data on the temperature of the sample during ir- 
radiation. The light back scattering is neglected; the beam energy 
calculated, thus refers to that effectively allowing the treatment and 
not to that impinging on the surface. The sample matter is as- 
sumed to be homogeneous and isotropic, and the dependence of 
the thermal properties on temperature is accounted for. Various 
sample geometries are discussed. The melting process, also de- 
scribed according to the above point of view, is discussed in detail 
for the case of a semi-infinite body of matter; the convection phe- 
nomena in the liquid phase and surface evaporation are neglected. 


10354 (ETDE/JP-mf-1749766, pp. 56-59) Melting test of pig 
iron and steel using a small-sized cupola. Katsukura, K. (Tokyo 
Gas Co. Ltd., Tokyo (Japan)); Iwakiri, K.; Nomura, K.; Kudo, H. 
Fuel Society of Japan, Tokyo (Japan). 12 Apr 1990. 62p. (in 
Japanese). In Summaries of the studies published in No. 88 Cokes 
Special Meeting held in April 1990 by Cokes Department of The 
Fuel Society of Japan. Order Number DE91749766. Source: 
OSTI;NTIS (US Sales Only). 

Coke, not mixed with domestic coal, as low in basicity of ash, un- 
derwent experiment, using a small-sized cupola, on its influence to 
be given to the carburization amount. That influence was confirmed 
by the amount of carbon, having transferred from coke to molten 
bath, ie., carburization amount. Though carburization amount de- 
creased with heightening in ash content, there was no influence of 
basicity of ash. Ash, if high in content, becomes slag, remains on 
the surface of coke, prevents the contact to liquid drop of iron and 
lowers the carburization amount. By such a way of process, the 
melting point, ie., basicity of ash must influence the carburization 
amount. However actually, because limestone is taken in the 
cupola with raw material, the basicity therein becomes sufficiently 
high, which makes the influence of basicity of ash negligible and 
therefore gives result without its influence. The heightening in ash 
content in coal causes decreasing in combustion heat quantity per 
unit area of ground metal and lowering in taking-out-of-bath tem- 
perature, which then causes lowering in carburization amount. In 
the present experiment, 0.26%, which is a calculative effect of the 
ash content in coal on the carburization amount, is broken down to 
be 0.06%, due to the difference in taking-out-of-bath temperature 
due to the difference in ash content, and 0.2%, pertaining to the 
contact between the coke and liquid drop. 4 refs., 3 figs. 


10355 (ETDE/JP-mf-1749779, pp. 149-152). Effect of molyb- 
denum structure of catalyst on hydrogenation of aromatic 
rings and cleavage of C-C bonds. Kameoka, T. (Catalyst and 
Chemicals Industries Co. Ltd., Tokyo (Japan)); Sato, T.; Yoshimura, 
Y.; Shimada, H.; Matsubayashi, N.; Nishijima, A. Fuel Society of 
Japan, Tokyo (Japan). 7 Sep 1990. 336p. (In Japanese). In Papers 
published in No. 56 Meeting of The Fuel Society of Japan and No. 
26 Coal Science Conference jointly held in 1989. Order Number 
DE91749779. Source: OSTI;NTIS (US Sales Only). 

In order to obtain a catalyst design concept effective in upgrad- 
ing coal-derived liquids, control of such fundamental functions of 
molybdsnum catalysts as hydrogenation (HY) and hydrocracking 
(HC) activities were attempted. Alumina was used as a typical sup- 
port, and Ni, Co and Mo as typical activated metals. The effects of 
support properties, activated metal structures of the catalysts, and 
combination of the activated metals on fundamental functions of 
the catalysts were examined. As a result, dispersion of Mo ions re- 
sulted in an increase in HY activity, and the HY activity increased 
with the number of coordinated S atoms around Mo atoms. Deeper 
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presulfurization was thus required to obtain higher HY activities. In 
the case, in particular, of Ni-Mo and Ni-Co-Mo catalysts, proper 
combination of Mo metal and promoters resulted in an increase in 
HY activity; however, inadequate combination, on the contrary, in a 
decrease in catalytic activity. 3 figs., 1 tab. 


10356 (ETDE/JP-mf-1749779, pp. 102-195) Migration of 
alkali and alkaline earth species into bulk of carbon at sub- 
gasification temperatures. Matsukata, M. (Waseda Univ., Tokyo 
(Japan). School of Science Engineering); Kikuchi, E.; Morita, Y. 
Fuel Society of Japan, Tokyo (Japan). 7 Sep 1990. 336p. (In Japan- 
ese). In Papers published in No. 56 Meeting of The Fuel Society of 
Japan and No. 26 Coal Science Conference jointly held in 1989. 
Order Number DE91749779. Source: OSTI;NTIS (US Sales Only). 
The migration behavior of alkali and alkaline earth metal catalysts 
into a carbon bulk was examined at subgasification temperatures. 
After alkaline earth metal nitrate and alkali metal carbonate were 
impregnated into the surface of 99.9%-carbon specimens and 
heated in Ar atmosphere at subgasification temperatures, the cata- 
lysts on the surface were extracted with HCI solution to measure 
them quantitatively. As a result, Na, Rb, Cs, Sr and Li migrated 
into a carbon bulk, and the amount of each catalyst on the carbon 
surface started to decrease at each given temperature. In each 
metallic oxide, its standard free energy of formation well correlated 
with its starting temperature of migration, and the starting tempera- 
ture rose with the stability of metallic oxides, resulting in no 
migration in Ca oxide because of its highest stability. It was sug- 
gested that as the metal catalysts were heated in inert gas, 
metallic species were formed through reduction by reaction with 
carbon, and migrated then into a carbon bulk. 4 refs., 6 figs. 


10357 (EUR-12686) The computation of shakedown limits 
for structural components subjected to variable thermal load- 
ing - Brussels diagrams. Ponter, A.R.S. (Leicester Univ. (UK)); 
Karadeniz, S.; Carter, K.F. Commission of the European Communi- 
ties, Luxembourg (Luxembourg). 1990. 186p. Contract No 
RAP-054-UK. Source: OSTI;NTIS (US Sales Only). 

Structures submitted to a constant primary load and a cyclic 
(thermal) secondary load may for certain combinations of load ra- 
tio, geometry and material properties undergo ratchetting, i.e. a 
situation where the strains increase at each cycle of the applied 
thermal load until failure or prohibitively large accumulated defor- 
mations occur. This report resulting from CEC Study Contract 
RAP-054-UK having mainly fast breeder reactor applications in 
mind, discusses the so-called Brussels diagrams which are a prac- 
tical tool for the designer for assessing a particular design situation 
with respect to ratchetting. Brussels diagrams show four regions: 
elastic, shakedown, reverse plasticity and ratchetting. The theory of 
Brussels diagrams is presented. It is the upper bound shakedown 
theory, specialized for axisymmetric shell elements and in which 
the upper bound is minimized by linear programming techniques. 
This theory is extended to the reverse plasticity region and has 
been implemented in two finite element axisymmetric shell pro- 
grams which calculate a sequence of points on the ratchetting 
boundary. Three classes of problems are discussed: (i) The uniax- 
ial transient Bree problem. (ii) The cylindrical tube subjected to 
axial load and stationary or moving temperature discontinuity. (iii) A 
range of Brussels diagrams for axisymmetric geometries and 
thermal loadings typical of LMFBRs. The discussion includes com- 
parisons with some experiments and considerations on the 
sensitivity of the diagrams to the material assumptions. 


10358 (FRCEA-TH-317) Contribution to crystallographical 
and mechanical analysis of molybdenum coatings prepared by 
magnetron cathode sputtering. Bosland, P. CEA Centre d’Etudes 
Nucleaires de Grenoble, 38 (France). Dept. de Metallurgie; Institut 
National Polytechnique, 38 - Grenoble (France). Jul 1989. 183p. 
(In French). Order Number DE91749201. Source: OSTI;NTIS (US 
Sales Only). 

Molybdenum coatings with different compression stresses are 
obtained by magnetron cathode sputtering by varying negative volt- 
age applied to the substrate during deposition. Stress evolution, 
crystal texture and argon content are studied. 


10359 (FRCEA-TH-321) Measurement of thermal conduc- 
tivity and thermoelectric power of small samples between 1.5 





K and 300 K. Application to the study of Nb Se2-2H, Ce Pt2 Siz 
and YBa,Cu,0¢,.. Raki, M. Societe Technique pour I’Energie 
Atomique (Technicatome) - Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France); Paris-11 Univ., 91 - Orsay (France). 
Dec 1989. 252p. (In French). Order Number DE91749199. Source: 
OSTI;NTIS (US Sales Only). 

Thermal conductivity K of niobium selenide with a hexagonal 
structure 2H is determined experimentally, this compound presents 
a charge density wave transition at T,; = 33K and a superconduct- 
ing transition at T. = 7K. Measurements were carried out from 100 
mK to 300K. Electric resistivity and thermoelectric power S are also 
measured between T, and 300K. Evolution of transport properties 
in chalcogenides is reexamined from a vibronic pseudo-spin image. 
Anisotropy of electrical, thermal and thermoelectrical transport in 
the Kondo compound Ce Pt2Siz is also determined experimentally. 
Data agree fairly well with calculation based on crystal field 
anisotropy. The thermoelectric power of the high critical tempera- 
ture superconductor YBaz2Cu3O¢.. is measured and discussed. 


10360 (FRNC-TH-3690) Influence of sulfur on the passivity 
of Inconel 600 in aqueous environment at 300°C. Relationship 
with stress corrosion. Vancon, D. Ecole Nationale Superieure 
des Mines, 75 - Paris (France). Nov 1989. 238p. (In French). Order 
Number DE91749079. Source: OSTI;NTIS (US Sales Only). 

Dissolution kinetics and repassivation of inconel 600 in simulated 
primary coolant circuits of PWR is studied by fast traction experi- 
ment under potentiostatic control. The notion of elementary 
electrochemical transient is introduced. The model of anodic disso- 
lution - film rupture allows the calculation of crack growth in 
constant deformation rate tests. When sulfur concentration is 
smaller than 100 micrograms/g the current is low, above the cur- 
rent is high. Calculation of crack growth from high level current are 
consistent with experimental data. Influence of pH, temperature, 
solution composition are determined. A Comparative study with 
nickel, incoloy 690 and a 19% chromium alloy was carried out to 
understand fast traction phenomena. Chromium plays an important 
part without pollution a protecting chromium oxide is formed. In 
polluted environment sulfur prevent nucleation of this compound 
and chromium hydroxides are precipitated on the surface. With 
pure nickel there is no passivity in presence of sulfur. 


10361 (IC-90/201) Stress relaxation in bending of type 
AISI 304 stainless steel at 773K and 823K. Povolo, F. (interna- 
tional Centre for Theoretical Physics, Trieste (italy)); Tinivella, R.J.; 
Reggiardo, J.F.; Botteri, G.B. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1990. 31p. Order Number 
DE91618657. Source: OSTI;NTIS (US Sales Only);INIS. 

Stress relaxation measurements at 773 K and 823 K, in bending 
and for different initial stresses in Type AISI 304 stainless steel are 
reported. Several thermal treatments were given to the specimens 
prior to the relaxation testing. The data are fitted to a general equa- 
tion that describes thermally activated dislocation motion and it is 
shown that, in some cases, the internal stress changes with the 
applied stress. No substantial differences were found in the stress 
relaxation behaviour on changing the thermal treatment. This is at- 
tributed to the influence of dynamic strain ageing and an equation 
which can be used to describe experimental log stress against log 
strain rate curves is presented. (author). 23 refs, 12 figs, 2 tabs. 


10362 (IGC—107) Compatibility studies of copper, brass 
and cupronickel with Hytherm-500 thermofluid. Pujar, M.G. (in- 
dira Gandhi Centre for Atomic Research, Kalpakkam (India). 
Metallurgy Div.); Dayal, R.K.; Gnanamoorthy, J.B. Indira Gandhi 
Centre for Atomic Research, Kalpakkam (india). 1989. 11p. Order 
Number DE91618664. Source: OSTI;NTIS (US Sales Only);INIS. 
Carbon steel used as a structural material in thermofluid/water 
heat exchangers in the Fast Breeder Test Reactor (FBTR) got per- 
forated resulting in leakage. To suggest an alternative better 
corrosion resistant material for these exchangers, corrosion resis- 
tance studies of copper based alloy systems in both a s received 
and pickled conditions were carried out in the thermofluid medium 
(Hytherm-500) at room temperature (+298 K), 373 K and 423 K 
upto 500 h duration. The tested materials, copper, admiralty brass 
and 70/30 cupronickel were found to have excellent corrosion re- 
sistance in both as-received and pickled conditions. In all the 
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cases corrosion rates decreased with increased duration of expo- 
sure. All the above materials showed better corrosion resistance in 
pickled condition compared to that in as-received condition. The 
relative corrosion resistance of these three alloys was as follows: 
admiralty brass > cop per > cupronickel. This trend in the corro- 
sion resistance was observed in both as-received and pickled 
conditions. In general, the corrosion resistance in pickled condition 
was found to be better than that in as-received condition. (author). 
3 refs., 3 figs., 2 tabs. 


10363 (IGC—117) Creep rupture properties of solution an- 
nealed and cold worked type 316 stainless steel cladding 
tubes. Mathew, M.D. (Indira Gandhi Centre for Atomic Research, 
Kalpakkam (Iindia)); Latha, S.; Mannan, S.L.; Rodriguez, P. Indira 
Gandhi Centre for Atomic Research, Kalpakkam (India). 1990. 40p. 
Order Number DE91618658. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Austenitic stainless steels (mainly type 316 and its modifications) 
are used as fuel cladding materials in all current generation fast 
breeder reactors. For the Fast Breeder Test Reactor (FBTR) at 
Kalpakkam, modified type 316 stainless steel (SS) was chosen as 
the material for fuel cladding tubes. In order to evaluate the influ- 
ence of cold work on the performance of the fuel element, the 
investigation was carried out on cladding tubes in three metallurgi- 
cal conditions (solution annealed, ten percent cold worked and 
twenty percent cold worked). The results indicate that: (i) The 
creep strength of type 316 SS cladding tube increases with 
increasing cold work. (ii) The benificial effects of cold work are re- 
tained at almost all the test conditions investigated. (iii) The Larson 
Miller parameter analysis shows a two slope behaviour for 20PCW 
material suggesting that caution should be exercised in extrapolat- 
ing the creep rupture life to stresses below 125 MPa. At very low 
stress levels, the LMP values fall below the values of the 10 PCW 
material. (author). 6 refs., 19 figs. , 10 tabs. 


10364 (INIS-BR-2380) Proceedings of 2. Seminary on Mag- 
netic Materials. Associacao Brasileira de Metais (ABM), Sao 
Paulo, SP (Brazil). 1989 170p. (In Portuguese). (CONF-8911265—: 
2. seminar on magnetic. materials, Sao Paulo (Brazil), 10-11 Nov 
1989). Order Number DE91620924. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The works of the Second Seminary on Magnetic Materials are 
presented, including studies about obtainment and behaviour of 
magnetic alloys and electromagnet to melt metals. 


10365 (INIS-BR-2380, pp. 21-38) Study about the substitu- 
tion of vanadium by niobium in the FeCo system to 
production of alloys magnetically soft. Persiano, A.|.C. (Minas 
Gerais Univ., Belo Horizonte, MG (Brazil). Dept. de Fisica). Associ- 
acao Brasileira de Metais (ABM), Sao Paulo, SP (Brazil). 1989. 
170p. (In Portuguese). (CONF-8911265-—: 2. seminar on magnetic 
materials, Sao Paulo (Brazil), 10-11 Nov 1989). In Proceedings of 
2. Seminary on Magnetic Materials. Order Number DE91620924. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Some effects produced by substitution of Vanadium to niobium, 
in memority addition, in FeCo alloy in equiatomic composition are 
studied. The alteration of microscopic parameters such as the hy- 
perfine field and the parameter of range of far-reaching in function 
of thermal treatments carried out and their effects over the macro- 
scopic properties of the material are discussed. The analysis of the 
Moessbauer spectre revealed that the dissolution of until 2 at%v in 
magnetic matrix reduce significantly the medium hyperfine field of 
the material while one limit of solubility not higher than 0,4 at%Nb 
no permit that this element produce observable alterations of that 
parameter. The addition of quantity of soluto higher than of that lim- 
its arouse the appearing of paramagnetic precipitates that together 
with the reduction of the hiperfine field are able of to alter macro- 
scopic parameters such as magnetic saturation and the coercive 
power. In this aspect the addition of Nb demonstrated to be more 
promissing that the V. The evolution of the parameter of range of 
far-reaching in time function to thermal treatments to 550°C 
showed that the addition of 0,62 at% Nb to FeCO reduce the ve- 
locity of arrangement of the alloy in two ranges of magnitude when 
compared with the of the alloy that contain 2,45 at%V. (V.R.B.). 
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10366 (INIS-BR-2380, pp. 105-118) Obtained of magnetic 
alloys at base of rare earths-transition metals (4f/3d) by calcio- 
thermal reduction. Paschoal, J.0.A.; Lima, L.F.C.P. de; Faria 
Junior, R.N.; Monzani, D.; Takiishi, H.; Caldas, S.H.R.; Gulherme, 
E.G.; Carvalho, P.A.; Acevedo, M.T. Associacao Brasileira de 
Metais (ABM), Sao Paulo, SP (Brazil). 1989. 170p. (In Por- 
tuguese). (CONF-8911265-: 2. seminar on magnetic materials, 
Sao Paulo (Brazil), 10-11 Nov 1989). In Proceedings of 2. Semi- 
nary on Magnetic Materials. Order Number DE91620924. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The phases of preparation of powder of the alloys Sm-Co and 
Nd-Fe-B are studied. These phases were developed and optimized 
like part of the permanent magnet program of the Energetic and 
Nuclear Research Institute (IPEN), in Brazil, that has the objective 
of obtain magnets of high product of energy (BxH). (V.R.B.). 


10367 (INIS-BR-2380, pp. 139-150) Project, construction 
and characterization of a quadrupole magnet with low-carbon 
steel. Talarico, F.W.B. (Laboratorio Nacional de Luz Sincrotron 
(LNLS), Campinas, SP (Brazil)); Newenschwander, R.T.; Ortiz, 
W.A. Associacao Brasileira de Metais (ABM), Sao Paulo, SP 
(Brazil). 1989. 170p. (In Portuguese). (CONF-8911265—: 2. semi- 
nar on magnetic materials, Sao Paulo (Brazil), 10-11 Nov 1989). In 
Proceedings of 2. Seminary on Magnetic Materials. Order Number 
DE91620924. Source: OSTI;NTIS (US Sales Only);INIS. 

In this work we present some of the most relevant considera- 
tions related to the design, production and characterization of a 
quadrupole magnet. A prototype magnet with low-carbon steel 
yoke has been built and its magnet characterization is presently 
under way. Preliminary results are also presented. The magnet un- 
der consideration is intended to be used in the transport of electron 
beams with energies up to 100 MeV. (author). 


10368 (INIS-BR-2380, pp. 151-167) Electromagnetic with 
core of SAE 1020 steel used in the electron beam transport 
system to melt metals. Balioni, A.J. (Centro Tecnico Aeroespacial 
(CTA-IEAv), Sao Jose dos Campos, SP (Brazil). inst. de Estudos 
Avancados); Paes, A.C.J.; Migliano, A.C.C. Associacao Brasileira 
de Metais (ABM), Sao Paulo, SP (Brazil). 1989. 170p. (In Por- 
tuguese). (CONF-8911265-: 2. seminar on magnetic materials, 
Sao Paulo (Brazil), 10-11 Nov 1989). In Proceedings of 2. Semi- 
nary on Magnetic Materials. Order Number DE91620924. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The project and construction of the electron beam transport sys- 
tem of 30 KeV are presented. This system is constituted of one 
magnetic lens and two deflecters. One electromagnet produce one 
magnetic lens of the gaussian kind, in its symmetry axis, and has 
the core made of SAE 1020 steel. The project of this element of 
focalization were carried out with aid of TRIM program. The two 
deflecters make possible the beam deflection, of 30° e 5°, in per- 
pendicular directions. These systems also has the core of SAE 
1020. The chart of magnetic field in the region of the poles are 
presented for three elements. The first results obtained pluring the 
operation of the cannon of electrons to melt metals using this 
transport system are shown. (V.R.B.). 


10369 (INIS-BR-2382) Study of the ultrasonic technique of 
elapsed time of notch. Gomes, L.C.F.L. (Universidade Federal, 
Rio de Janeiro, RJ (Brazil). Dept. de Metalurgia); Lamy, C.A.; Re- 
bello, J.M.A. Associacao Brasileira de Ensaios Nao Destrutivos, 
Sao Paulo, SP (Brazil). 1989 14p. (In Portuguese). (CONF- 
8911264-: 9. Brazilian seminar of non destructive testing, Sao 
Paulo (Brazil), 5-8 Nov 1989). Order Number DE91620897. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The study of the ultrasonic technique of elapsed time in the di- 
mensionment of notch inclined of 15 and 30 degree and of depth 
of 5 and 10 mm using the superficial Rayleigh wave and the mode 
conversion, with a headstock transmitter and other receiver. The 
dimensionment of notch and of the binding of the piece were made 
with headstock in different positions. Between the various results 
obtained can be mentioned the increase of the dimensionment, by 
two techniques, with the increase of the angle and/or of the depth. 
(V.R.B.). 


10370 (INIS-BR-2386) Thermal cycling in multifilamentary 
superconducting composites. Aragao, E.E.A. de. Instituto Militar 
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de Engenharia (IME), Rio de Janeiro, RJ (Brazil). 1984 122p. (in 
Portuguese). Order Number DE91622472. Source: OSTI;NTIS (US 
Sales Only);INIS. 

NbTi-Cu multifilamentary superconducting composites were em- 
bedded, polished, characterized by microscopic techniques, and 
analyzed in a qualitative and semiquantitative way by energy dis- 
persion technique. The superconductors were submitted to thermal 
cycling between the ambient temperature and the boiling point of 
helium (4.2K), for different number of cycles. The aims were to 
study the correlation between the possible microstructural damages 
due to thermal stresses arising in the composite during cycling and 
the variation of properties of the material with the number of cycles 
as well as to verify the validity of an elastic model for thermal 
stresses for low temperature cycles. (author). 


10371 (INIS-mf-12766) lonizing radiation effects in 
MgAl20,. Ibarra Sanchez, A. Universidad Autonoma de Madrid 
(Spain). Dept. de Fisica Aplicada. 1990 206p. (In Spanish). Order 
Number DE91620952. Source: OSTI;NTIS (US Sales Only);INIS. 

The effect of ionizing radiation in MgAl2O4 has been studied, 
paying special interest to the influence of the high concentration of 
intrinsic dsefects of this material. Optical absorption, ESR, photolu- 
miniscence, radioluminiscence, and thermoluminiscence are the 
main techniques used. The ionizing radiation induces to formation 
of V centres. During the work its characteristics (structure, thermal 
stability, absorption spectra, etc.) has been studied. The thermolu- 
miniscence spectra allowed the discovery of several charge 
release processes between 85 and 650 K, all of them associated 
to electron release. The V-centres and several impurities (Cr, 
Mn,...) appear as recombination centres. The obtained data show 
that the kinetic of these charge release processes is regulated by 
the presence of a point defect with a very high concentration. This 
defect is an electron trap and its structure is an Al ion in a lattice 
site of tetraedral symmetry. (Author). 


10372 (INIS-mf-12780, pp. 42-47) Prevention of crystalliza- 
tion cracks in Nb-stabilized Fe-Cr-Ni overlaying metals. Cerny, 
V. (Skoda, Plzen (Czechoslovakia). Zavod Energeticke Strojiren- 
stvi); Kricka, P. Skoda, Plzen (Czechoslovakia). Zavodni Pobocka 
Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 274p. (In Czech). 
(CONF-8906314—: Seminar on the results of R and D of nuclear 
power plants with WWER-1000 type light-water reactors, Karlovy 
Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D of nu- 
clear power plants with WWER-1000 type light-water reactors. Part 
1. Order Number DE91621502. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Low-carbon Sv 04Kh20N10G2B strip is used for overlaying 
niobium-stabilized 19Cr10Ni stainless steel on the inner surfaces of 
WWER-1000 pressure vessels. The causes of formation of crystal- 
lization cracks in overlays obtained with this strip were studied. In 
agreement with published data, the chemical composition of the 
crystallizing metal, which can conveniently be expressed by the 
chromium-to-nickel equivalent ratio, appeared to be of prime impor- 
tance in this respect. If the above ratio is higher than 1.75, no 
defects appear even at high silicon and/or niobium contents. Thus 
the chemical composition of the overlaying strip was refined, and 
the adequacy of this approach was verified in practice on a new 
heat of this strip. (Z.M.). 3 figs., 7 refs. 


10373 (INIS-mf-12780, pp. 140-154) Investigation of the 
weldability of CrMoVNi reactor steel at the Welding Research 
Institute. Magula, V. (Vyskumny Ustav Zvaracsky, Bratislava 
(Czechoslovakia)); Smida, T.; Hrivnak, |. Skoda, Pizen (Czechoslo- 
vakia). Zavodni Pobocka Ceske Vedeckotechnicke Spolecnosti. 
Jun 1989. 274p. (In Slovak). (CONF-8906314—: Seminar on the re- 
sults of R and D of nuclear power plants with WWER-1000 type 
light-water reactors, Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). 
In Results of R+D of nuclear power plants with WWER-1000 type 
light-water reactors. Part 1. Order Number DE91621502. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The weldability of a CrMoVNi type steel used for nuclear reactor 
pressure vessels was examined. Attention was paid to its resis- 
tance against annealing cracking and cracking beneath overlays as 
well as to other characteristics of the heat affected welded joint 
zone. The cooling rate of the heat affected zone was varied by 
changing the specific thermal input power. The results indicate, 





among other things, that appreciable hardening occurs at cycle 
temperatures in excess of 900 degC, the ductility and contraction 
decrease being not too marked. A procedure was also developed 
for testing the resistance of steels against cracking beneath over- 
lays. It is based on excentric bending of the specimens, which 
gives rise to plastic deformation only localized in the high-heated 
region of the heat affected zone of the welded joint. This state ap- 
proaches the actual conditions of initiation of cracks beneath 
overlays. (Z.M.). 12 figs., 4 tabs., 14 refs. 


10374 (INIS-mf-12780, pp. 112-116) Residual stress in pe- 
ripheral welds of bulky weldments of austenitic stainless steel. 
Kupka, |. (Skoda, Plzen (Czechoslovakia). Zavod Energeticke Stro- 
jirenstvi); Machnik, V. Skoda, Plzen (Czechoslovakia). Zavodni 
Pobocka Ceske Vedeckotechnicke Spolecnosti. Jun 1989. 274p. 
(In Czech). (CONF-8906314—: Seminar on the results of R and D 
of nuclear power plants with WWER-1000 type light-water reactors, 
Karlovy Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D 
of nuclear power plants with WWER-1000 type light-water reactors. 
Part 1. Order Number DE91621502. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The conditions of submerged arc welding of bulky weldments 
from the austenitic stainless steel O8Kh18N10T were examined ex- 
perimentally. The welds were made into conventional as well as 
narrow-gap bevels. Attention was paid particularly to the tensomet- 
ric determination of residual stress in the weld region, both from 
the inner and outer surfaces. Based on the results, the welding 
technology was modified for the resulting deformation and stress 
values to be in an optimal relation. For the steel examined, the fact 
that due to this modification there is a minimal transverse contrac- 
tion in the welded joint on account of a higher residual stress does 
not pose a problem. (Z.M.). 5 figs., 4 tabs., 4 refs. 


10375 (INIS-mf-12780, pp. 252-259) Radiation embrittle- 
ment of welded joint of WWER-1000 pressure vessel steel. 
Vacek, M. (Ustav Jaderneho Vyzkumu CSKAE, Rez (Czechoslo- 
vakia)); Novosad, P.; Horvat, J.; Brumovsky, M.; Brynda, J.; Cerny, 
V. Skoda, Plzen (Czechoslovakia). Zavodni Pobocka Ceske 
Vedeckotechnicke Spolecnosti. Jun 1989. 274p. (in Czech). 
(CONF-8906314—: Seminar on the results of R and D of nuclear 
power plants with WWER-1000 type light-water reactors, Karlovy 
Vary (Czechoslovakia), 6-9 Jun 1989). In Results of R+D of nu- 
clear power plants with WWER-1000 type light-water reactors. Part 
1. Order Number DE91621502. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The radiation resistance of welded joints of a CrNiMoV steel for 
a WWER-1000 pressure vessel was examined experimentally us- 
ing two different welding wires. No appreciable differences were 
observed in the radiation hardening or in the radiation embrittle- 
ment of the two metals although in one of them, considerable 
temper embrittlement was found in the starting state. Evidence was 
gained: confirming that the effects of temper embrittlement and radi- 
ation embrittlement are simply additive and do not affect each 
other. (author). 2 figs., 3 tabs., 14 refs. 


10376 (INIS-SU-220, pp. 159) Modification of surface reed 
relay by a powerful ion beam. Boyarko, E.Yu.; Karpov, V.V.; Ma- 
lyutin, V.M.; Pogrebnyak, A.D.; Shulepov, |.A.; Fel’metsger, V.V. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296-: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28-30 May 1990). In Theses of reports of the 20. All-union 
conference on physics of charged particles interaction with crystals. 
Order Number DE91003054. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. COATINGS/physical radiation effects; BACKSCAT- 
TERING; COATINGS; GOLD; ION BEAMS; KEV RANGE 
100-1000; LAYERS; NICKEL; SURFACES; THICKNESS 


10377 (INIS-SU-220, pp. 104) Development of subsurface 
helium porosity adsorption and desorption of deuterium in Ni- 
C, Ni-C-Ti and Fe-C alloys irradiated by He* and D2* lions 
during post-irradiation annealing. Bogachev, A.G. (and others); 
Chernov, I.1.; Kalin, BAA. AN SSSR, Moscow (USSR); Moskovskij 
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Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—-: 20. 
All-Union conference on physics of charged particle interaction with 
crystals, Moscow (USSR), 28-30 May 1990). In Theses of reports 
of the 20. All-union conference on physics of charged particles in- 
teraction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. IRON BASE ALLOYS/physical radiation effects; 
IRON BASE ALLOYS/porosity; NICKEL BASE ALLOYS/physical 
radiation effects; NICKEL BASE ALLOYS/porosity; CARBON ADDI- 
TIONS; DEUTERIUM IONS; HELIUM IONS; ION IMPLANTATION; 
POROSITY; KEV RANGE 10-100; QUANTITY RATIO; TITANIUM 
ALLOYS 


10378 (INIS-SU-220, pp. 106) Amorphization mechanism of 
Cd-Hg-Te under ion bombardment. Ibragimova, M.|.; Fa- 
jzrakhmanov, |.A.; Khajbullin, 1.B. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In Theses of 
reports of the 20. All-union conference on physics of charged parti- 
cles interaction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. SEMICONDUCTOR JUNCTIONS/physical radiation 
effects; AMORPHOUS STATE; ARGON IONS; BORON IONS; 
CADMIUM; INDIUM IONS; ION IMPLANTATION; KEV RANGE 10- 
100; KEV RANGE 100-1000; LAYERS; MERCURY; TELLURIUM 


10379 (INIS-SU-—220, pp. 109) Radiation induced changes 
in structure and properties in R6M5 steel and TIN coating 
under boron ion implantation. Gol’tsev, V.P.; Drako, V.M.; Dim- 
itrova, V.I.; Karpenko, G.D.; Maksimenko, V.I.; Khovsepyan, P.Eh. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296—: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28-30 May 1990). In Theses of reports of the 20. All-union 
conference on physics of charged particles interaction with crystals. 
Order Number DE91003054. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. STEELS/radiation hardening; TITANIUM NITRIDES/ 
radiation hardening; BORON IONS; DOSE-RESPONSE RELA- 
TIONSHIPS; ION IMPLANTATION; KEV RANGE 10-100; LATTICE 
PARAMETERS; STEELS 


10380 (INIS-SU-220, pp. 110) Synthesis of aluminides in 
aluminium subsurface layers during nickel ion implantation. 
Zhukova, S.I.; Kas’ko, |.V.; Nasyrov, R.A.; Ryabchikov, A.I.; Uglov, 
V.V. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 
1990. 170p. (in Russian). (CONF-9005296—: 20. All-Union confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. ALUMINIUM/sradiation effects; ALUMINIUM; HIGH 
TEMPERATURE; INTERMETALLIC COMPOUNDS; ION IMPLAN- 
TATION; KEV RANGE 10-100; NICKEL IONS 


10381 (INIS-SU-220, pp. 113) Structural phase transtorma- 
tions In molybdenum films under low fluence carbon ion 
bombardment. Guldamashvili, A.|.; Grigoryan, S.A.; Kulikauskas, 
V.S.; Kuteliya, R.N.; Khasiya, N.I.; Khutsishvili, R.M. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lIssledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Rus- 
sian). (CONF-9005296—-: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 
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physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. MOLYBDENUM/crystal-phase _ transformations; 
MOLYBDENUM physical radiation effects; CARBON IONS; FILMS; 
KEV RANGE 10-100; MOLYBDENUM; PHASE STUDIES 


10382 (INIS-SU-220, pp. 114) Study of element composi- 
tion of titanium alloys irradiated by low energy nitrogen ions 
at various temperature. Akhmetova, B.G.; Ermekov, G.A.; 
Zhakupbekov, B.S.; Rodkina, L.E.; Pereverzev, E.Yu. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gesudarstvennyj Univ., Moscow (USSR). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Rus- 
sian). (CONF-9005296—: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. TITANIUM BASE ALLOYS/physical radiation effects; 
DOSE-RESPONSE RELATIONSHIPS; HIGH TEMPERATURE; 
KEV RANGE 01-10; NITROGEN IONS; TEMPERATURE DEPEN- 
DENCE 


10383 (INIS-SU-220, pp. 117) Study of surface layers in 
silicon implanted by low energy molybdenum ions. Kas’ko, I.V.; 
Lyudchik, O.R.; Sokolov, V.N.; Lyubimov, A.G. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). 
(CONF-9005296—: 20. All-Union conference on physics of charged 
particle interaction with crystals, Moscow (USSR), 28-30 May 
1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. SILICON/radiation effects; KEV RANGE 01-10; 
MOLYBDENUM IONS; PHASE STUDIES; PULSED IRRADIATION; 
SILICON 


10384 (INIS-SU-220, pp. 123) Influence of nitrogen ion im- 
plantation on wear resistance of KhVSG steel cutter. Velichko, 
N.1.; Markus, A.M.; Udovenko, V.F.; Chovnik, L.Sh. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Rus- 
sian). (CONF-9005296—: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. LOW ALLOY STEELS/physical radiation effects; 
LOW ALLOY STEELS/wear resistance; FRICTION; ION IMPLAN- 
TATION; NITROGEN iONS 


10385 (INIS-SU-220, pp. 148) Disordering in GaAs surface 
layer under silicon and selenium ions implantation. Avakyants, 
L.P.; Efimov, A.D.; Ushakov, B.V.; Kravchenko, V.V.; Naumenko, 
S.P.; Prokopyshin, O.A. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 20. 
All-Union conference on physics of charged particle interaction with 
crystals, Moscow (USSR), 28-30 May 1990). In Theses of reports 
of the 20. All-union conference on physics of charged particles in- 
teraction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. GALLIUM ARSENIDES/order-disorder transforma- 
tions; GALLIUM ARSENIDES/physical radiation effects; ION 
IMPLANTATION; RADIATION DOSES; SELENIUM IONS; SILICON 
IONS; SURFACES 


10386 (INIS-SU-220, pp. 150) lon irradiation effect on 
$i(100) absorption properties. Lozovskij, A.D.; Gerchikov, M.Yu.; 
Panesh, A.M.; Simonov, A.P. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssiedovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (in Russian). (CONF-9005296-: 
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20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In Theses of 
reports of the 20. All-union conference on physics of charged parti- 
cles interaction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. SILICON/adsorption; SILICON/radiation effects; AR- 
GON IONS; DESORPTION; ENERGY DEPENDENCE; KEV 
RANGE 01-10; SILICON; ADSORPTION 


10387 (INIS-SU-220, pp. 151) Modification of crystalline 
material properties using the method of dynamic cascade mix- 
ing. Bondarenko, G.G.; Vasil’evskij, V.V.; Tikhonov, A.N.; 
Fililppenko, V.V. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only); INIS. 

Short note. AUSTENITIC STEELS/mixing; AUSTENITIC 
STEELS/physical radiation effects; SILICON/mixing; SILICON/ 
physical radiation effects; MIXING; CHEMICAL COMPOSITION; 
ION BEAMS; KEV RANGE 10-100; MICROHARDNESS; SILICON 


10388 (INIS-SU-220, pp. 154) On nonmonotonous changes 
in mechanical properties of foils under low dose ion bombard- 
ment. Paviov, P.V.; Tetel’baum, D.I.; Kuril’chik, E.V.; Paviov, A.P. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296-: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28-30 May 1990). In Theses of reports of the 20. All-union 
conference on physics of charged particles interaction with crystals. 
Order Number DE91003054. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. NICKEL BASE ALLOYS/physical radiation effects; 
NICKEL BASE ALLOYS/ultimate strength; ARGON IONS; BORON 
IONS; DOSE-RESPONSE RELATIONSHIPS; FOILS; IRON AL- 
LOYS; KEV RANGE 10-100; MICROHARDNESS; NITROGEN 
IONS; PHOSPHORUS IONS 


10389 (INIS-SU-220, pp. 155) Internal stresses and phase 
transformation kinetics in nickel irradiated by carbon ions. 
Kadyrzhanov, K.K.; Monin, V.I.; Agapov, Yu.S.; Yugaj, N.F. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296-—: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28-30 May 1990). In Theses of reports of the 20. All-union 
conference on physics of charged particles interaction with crystals. 
Order Number DE91003054. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. NICKEL/phase transformations; NICKEL/physical ra- 
diation effects; CARBON IONS; ION IMPLANTATION; KEV 
RANGE 10-100; LATTICE PARAMETERS; NICKEL; PHASE 
STUDIES; RESIDUAL STRESSES; STRESS RELAXATION 


10390 (INIS-SU-220, pp. 158) Mixing of thin metallic layers 
under the action of high current electron beams. Garapatskij, 
A.l. (and others); Kryuchkov, Yu.Yu.; Malyutin, V.V. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel'skij Inst. Yadernoj Fiziki. 1990. 170p. (In Rus- 
sian). (CONF-9005296-: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. BIMETALS/mixing; BIMETALS/radiation effects; 
BIMETALS; MIXING; COPPER; ELECTRON BEAMS; GOLD; 
IRON; MOLYBDENUM 





10391 (INIS-SU-220, pp. 160) Regularities of ion beam 
mixing under the action of high current ion beams. Vershinin, 
G.A.; Gering, G.I.; Sokhoreva, V.V.; Yatis, AAA. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). 
(CONF-9005296—: 20. All-Union conference on physics of charged 
particle interaction with crystals, Moscow (USSR), 28-30 May 
1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. ALUMINIUM BASE ALLOYS/physical radiation ef- 
fects; ALUMINIUM BASE ALLOYS/substrates; MOLYBDENUM 
NITRIDES/coatings; MOLYBDENUM NITRIDES/physical _radia- 
tion effects; STAINLESS STEELS/physical radiation effects; 
STAINLESS STEELS/substrates; TITANIUM NITRIDES/coatings; 
TITANIUM NITRIDES/physical radiation effects; SUBSTRATES; 
CARBON IONS; ION BEAMS; MIXING; COATINGS 


10392 (INIS-SU-—220, pp. 162) Study of ion beam mixing in 
Sn-Al system by Rutherford backscattering method. Borets, 
A.A.; Komarov, F.F.; Lobotskij, D.G.; Pilko, V.V. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Rus- 
sian). (CONF-9005296-: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. ALUMINIUM/physica! radiation effects; ALUMINIUM 
substrates; TIN/coatings; TiN/physical radiation effects; ALU- 
MINIUM; SUBSTRATES; ARGON IONS; ION BEAMS; KEV 
RANGE 100-1000; MIXING; NITROGEN IONS; RUTHERFORD 
SCATTERING; TIN; COATINGS 


10393 (INIS-SU-—224(Vol.3), pp. 6) X-ray standing waves in 
multicomponent crystals and heterostructures. Zheludeva, S.I. 
(AN SSSR, Moscow (USSR). Inst. Kristallografii); Kazimirov, A.Yu.; 
Kovalchuk, M.V.; Kokhn, V.G.; Sosfenov, A.N. AN SSSR, Moscow 
(USSR). 1989. 475p. (CONF-890859-: 12. European crystallo- 
graphic meeting and international exhibition on apparatus and 
literature on crystallography, Moscow (USSR), 20-29 Aug 1989). In 
12. European crystallographic meeting. V. 3: Collected abstracts. 
Order Number DE91003068. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. CADMIUM TELLURIDES/crystal defects; CADMIUM 
TELLURIDES/x-ray diffraction; GALLIUM ARSENIDES/crystal de- 
fects; GALLIUM ARSENIDES/x-ray diffraction; CRYSTAL 
STRUCTURE; FERRITE GARNETS; FILMS 


10394 (INIS-SU-224(Vol.3), pp. 10) X-ray analysis of internal 
stresses in crystals. Indenbom, V.L. (AN SSSR, Moscow (USSR). 
Inst. Kristallografii); Kaganer, V.M. AN SSSR, Moscow (USSR). 
1989. 475p. (CONF-890859-: 12. European crystallographic meet- 
ing and international exhibition on apparatus and literature on 
crystallography, Moscow (USSR), 20-29 Aug 1989). In 12. Euro- 
pean crystallographic meeting. V. 3: Collected abstracts. Order 
Number DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. CRYSTALS/stresses; CRYSTALS/x-ray diffraction; 
CRYSTALS; STRESSES; DEFORMATION; DISLOCATIONS; 
EQUATIONS 


10395 (INIS-SU-224(Vol.3), pp. 21) X-ray diffraction 
and transmission electron microscopic investigations of 
Ga, _,In,Sb;_yAsy/GaSb (x ~ 0.9; y = 0.8)-heterostructures. 
Argunova, T.S. (AN SSSR, Leningrad (USSR). Fiziko-Tekhnicheskij 
Inst.); Kyutt, R.N.; Ruvimov, S.S.; Sorokin, L.M. AN SSSR, 
Moscow (USSR). 1989. 475p. (CONF-890859-: 12. European 
crystallographic meeting and international exhibition on apparatus 
and literature on crystallography, Moscow (USSR), 20-29 Aug 
1989). In 12. European crystallographic meeting. V. 3: Collected 
abstracts. Order Number DE91003068. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. ANTIMONIDES/crystal defects; GALLIUM AR- 
SENIDES/crystal defects; INDIUM ARSENIDES/crystal defects; 
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ANTIMONIDES; ELECTRON MICROSCOPY; EPITAXY; LATTICE 
PARAMETERS; SOLID SOLUTIONS; X-RAY DIFFRACTION 


10396 (INIS-SU-224(Vol.3), pp. 48) X-ray analysis of non- 
uniform residual stress state. Gosmanova, G. (Faculty of 
Nuclear Science and Physical Engineering, Prague (Czechoslo- 
vakia)); Kraus, |. AN SSSR, Moscow (USSR). 1989. 475p. 
(CONF-890859-: 12. European crystallographic meeting and inter- 
national exhibition on apparatus and literature on crystallography, 
Moscow (USSR), 20-29 Aug 1989). In 12. European crystallo- 
graphic meeting. V. 3: Collected abstracts. Order Number 
DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. MARTENSITIC STEELS/residual stresses; 
CRYSTAL LATTICES; STRAINS; STRESS ANALYSIS; X-RAY 
DIFFRACTION 


10397 (INIS-SU-224(Vol.3), pp. 51) X-ray diffraction line 
broadening in hot=worked metals. Hensger, K.E. (Akademie der 
Wissenschaften der DDR, Freiberg (Germany, F.R.). Forschungsin- 
stitut fuer Aufbereitung); Klimanek, P.; Philipp, A. AN SSSR, 
Moscow (USSR). 1989. 475p. (CONF-890859-: 12. European 
crystallographic meeting and international exhibition on apparatus 
and literature on crystallography, Moscow (USSR), 20-29 Aug 
1989). In 12. European crystallographic meeting. V. 3: Collected 
abstracts. Order Number DE91003068. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 3 refs. IRON ALLOYS/hot working; IRON ALLOYS/ 
line broadening; NICKEL ALLOYS/hot working; NICKEL ALLOYS/ 
line broadening; BINARY ALLOY SYSTEMS; MICROSTRUCTURE; 
X-RAY DIFFRACTION 


10398 (INIS-SU-224(Vol.3), pp. 64) Effect of solutes on the 


crystallographic orientation of the phases in the +/+7’-a eutec- 
tic composite. Kovacova, K. (Inst. of Materials and Mechanics of 
Machines of Slovak Academy of Sciences, Bratislava (Chechoslo- 
vakia)); Ivan, J.; Pelachova, T. AN SSSR, Moscow (USSR). 1989. 
475p. (CONF-890859-—: 12. European crystallographic meeting and 


international exhibition on apparatus and literature on crystallogra- 
phy, Moscow (USSR), 20-29 Aug 1989). In 12. European 
crystallographic meeting. V. 3: Collected abstracts. Order Number 
DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. COMPOSITE MATERIALS/microstructure; ALU- 
MINIUM ALLOYS; CHROMIUM ALLOYS; MICROSTRUCTURE; 
EUTECTICS; MOLYBDENUM ALLOYS; NICKEL BASE ALLOYS; 
SOLID SOLUTIONS; TANTALUM ALLOYS 


10399 (INIS-SU-224(Vol.3), pp. 69) Multiple X-ray topogra- 
phy. Kshevetskij, S.A. (Chernovitskij Gosudarstvennyj Univ. 
(Ukrainian SSR)); Melnichuk, I.V. AN SSSR, Moscow (USSR). 
1989. 475p. (CONF-890859-—: 12. European crystallographic meet- 
ing and international exhibition on apparatus and literature on 
crystallography, Moscow (USSR), 20-29 Aug 1989). In 12. Euro- 
pean crystallographic meeting. V. 3: Collected abstracts. Order 
Number DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. CADMIUM TELLURIDES/crystal defects; GER- 
MANIUM; MONOCRYSTALS; X-RAY DIFFRACTION 


10400 (INIS-SU-224(Vol.3), pp. 95) Precision lattice- 
parameter determination of imperfect single crystals. Rosner, 
B. (Humboldt-Universitaet, Berlin (Germany, F.R.). Sektion Physik); 
Berger, H. AN SSSR, Moscow (USSR). 1889. 475p. (CONF- 
890859—: 12. European crystallographic meeting and international 
exhibition on apparatus and literature on crystallography, Moscow 
(USSR), 20-29 Aug 1989). In 12. European crystallographic meet- 
ing. V. 3: Collected abstracts. Order Number DE91003068. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. LEAD TELLURIDES/lattice parameters; CRYSTAL 
DEFECTS; MEASURING METHODS; MONOCRYSTALS; X-RAY 
DIFFRACTION 


10401 (INIS-SU-224(Vol.3), pp. 96) New possibilities of pla- 
nar faults X-ray diffraction investigation in crystals. Rushchits, 
S.V. (Chelyabinskij Politekhnicheskij Inst., Chelyabinsk (USSR)); 
Wichev, V.L.; Mirzayev, D.A. AN SSSR, Moscow (USSR). 1989. 
475p. (CONF-890859—: 12. European crystallographic meeting and 
international exhibition on apparatus and literature on crystallogra- 
phy, Moscow (USSR), 20-29 Aug 1989). In 12. European 
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crystallographic meeting. V. 3: Collected abstracts. Order Number 
DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. INDIUM ALLOYS/twinning; TANTALUM ALLOYS/ 
twinning; YTTRIUM ALLOYS/twinning; BARIUM OXIDES; COP- 
PER OXIDES; CRYSTAL LATTICES; TWINNING; X-RAY 
DIFFRACTION 


10402 (INIS-SU-224(Vol.3), pp. 168) Analytical computer 
calculation of irreducible representation axial vector basis of 
space group. Geld, P.V. (Ural’skij Politekhnicheskij Inst., 
Sverdlovsk (USSR)); Serdyuk, Yu.V. AN SSSR, Moscow (USSR). 
1989. 475p. (CONF-890859-: 12. European crystallographic meet- 
ing and international exhibition on apparatus and literature on 
crystallography, Moscow (USSR), 20-29 Aug 1989). In 12. Euro- 
pean crystallographic meeting. V. 3: Collected abstracts. Order 
Number DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. GALLIUM ALLOYS/space groups; TERBIUM 
ALLOYS/space groups; ANALYTICAL SOLUTION; COMPUTER 
CALCULATIONS; CRYSTAL LATTICES; INTERMETALLIC COM- 
POUNDS 


10403 (INIS-SU-224(Vol.3), pp. 102) Interferometric effects 
in X-ray reflection section topographs. Shul'pina, L.L. (AN 
SSSR, Leningrad (USSR). Fiziko-Tekhnicheskij Inst.). AN SSSR, 
Moscow (USSR). 1989. 475p. (CONF-890859-: 12. European 
crystallographic meeting and international exhibition on apparatus 
and literature on crystallography, Moscow (USSR), 20-29 Aug 
1989). In 12. European crystallographic meeting. V. 3: Collected 
abstracts. Order Number DE91003068. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 3 refs. SILICON/ion implantation; SILICON/stresses; 
MEV RANGE 10-100; MONOCRYSTALS; OXYGEN IONS; RADIA- 
TION DOSES; SILICON; STRESSES; X-RAY DIFFRACTION 


10404 (INIS-SU-224(Vol.3), pp. 156) Computer simulation 
of double crystal X-ray rocking curves for analysis of Si im- 
planted GaAs. Autore, G.; Gastaldi, L.; Palumbo, R.; Taiariol, F. 
AN SSSR, Moscow (USSR). 1989. 475p. (CONF-890859-: 12. Eu- 
ropean crystallographic meeting and international exhibition on 
apparatus and literature on crystallography, Moscow (USSR), 20- 
29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 5 refs. GALLIUM ARSENIDES/ion implantation; GAL- 
LIUM ARSENIDES/strains; COMPUTERIZED SIMULATION; 
STRAINS; LATTICE PARAMETERS; RADIATION DOSES; SILI- 
CON IONS 


10405 (INIS-SU-224(Vol.3), pp. 192) Improving of the reso- 
lution and image quality of two-dimensional diffraction 
pictures by computer regularization method. Vintaikin, B.E. 
(Moskovskij Gosudarstvennyj Univ., Moscow (USSR)); Kuzmin, 
R.N.; Rebeko, A.F. AN SSSR, Moscow (USSR). 1989. 475p. 
(CONF-890859—: 12. European crystallographic meeting and inter- 
national exhibition on apparatus and literature on crystallography, 
Moscow (USSR), 20-29 Aug 1989). In 12. European crystallo- 
graphic meeting. V. 3: Collected abstracts. Order Number 
DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. IRON BASE ALLOYS/lattice parameters; IRON 
BASE ALLOYS/phase studies; CHROMIUM ALLOYS; COBALT 
ALLOYS; MOLYBDENUM ALLOYS; MONOCRYSTALS; QUATER- 
NARY ALLOY SYSTEMS 


10406 (INIS-SU-—224(Vol.3), pp. 252) X-ray diffraction and 
exats investigation on amorphous powders prepared by chem- 
ical reduction. Corrias, A. (Cagliari Univ. (Italy)); Ennas, G.; 
Licheri, G.; Marongiu, G.; Paschina, G. AN SSSR, Moscow 
(USSR). 1989. 475p. (CONF-890859-: 12. European crystallo- 
graphic meeting and international exhibition on apparatus and 
literature on crystallography, Moscow (USSR), 20-29 Aug 1989). In 
12. European crystallographic meeting. V. 3: Collected abstracts. 
Order Number DE91003068. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 refs. BORON ALLOYS/crystallization; AMOR- 
PHOUS STATE; BINARY ALLOY SYSTEMS; CRYSTALLIZATION; 
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COBALT ALLOYS; IRON ALLOYS; NICKEL ALLOYS; POWDERS; 
TERNARY ALLOY SYSTEMS 


10407 (INIS-SU-—224(Vol.3), pp. 253) Amorphisation of some 
topologically close-packed phases in_ metallic alloys. 
Dyakonova, N.P. (Moskovskij Inst. Stali i Splavov, Moscow 
(USSR)); Semina, V.K.; Skakov, Yu.A. AN SSSR, Moscow (USSR). 
1989. 475p. (CONF-890859—: 12. European crystallographic meet- 
ing and international exhibition on apparatus and literature on 
crystallography, Moscow (USSR), 20-29 Aug 1989). In 12. Euro- 
pean crystallographic meeting. V. 3: Collected abstracts. Order 
Number DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. ALUMINIUM ALLOYS/coordination number; 
ALUMINIUM ALLOYS/metallic glasses; NICKEL ALLOYS/ 
coordination number; NICKEL ALLOYS/metallic glasses; NIOBIUM 
ALLOYS/coordination number; NIOBIUM ALLOYS/metallic glasses; 
CRYSTAL LATTICES; HELIUM IONS; MEV RANGE 01-10; 
QUENCHING; RADIATION EFFECTS 


10408 (INIS-SU-224(Vol.3), pp. 257) Crystallization of Ni-33 
at % Zr amorphous alloy at low temperature. Hel, Z.K. (Inst. of 
Metal and Technology, Dalian Naritime Univ. (China)); Guo, Y.X. 
AN SSSR, Moscow (USSR). 1989. 475p. (CONF-890859-: 12. Eu- 
ropean crystallographic meeting and international exhibition on 
apparatus and literature on crystallography, Moscow (USSR), 20- 
29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. NICKEL BASE ALLOYS/crystallization; 
NICKEL BASE ALLOYS/metallic glasses; ZIRCONIUM ALLOYS/ 
crystallization; ZIRCONIUM ALLOYS/metallic glasses; CRYSTAL 
LATTICES; HIGH TEMPERATURE; CRYSTALLIZATION 


10409 (INIS-SU-224(Vol.3), pp. 266) Model for Gd,Aly 
amorphous structure. Apostolov, A.V. (Moskovskij Inst. Stali i 
Splavov, Moscow (USSR)); Dimitrov, V.I.; Belashtenko, D.K. AN 
SSSR, Moscow (USSR). 1989. 475p. (CONF-890859-: 12. Euro- 
pean crystallographic meeting and international exhibition on 
apparatus and literature on crystallography, Moscow (USSR), 20- 
29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. GADOLINIUM ALLOYS/amorphous state; 
GADOLINIUM ALLOYS/computerized simulation; ALUMINIUM AL- 
LOYS; INTERMETALLIC COMPOUNDS 


10410 (INIS-SU-224(Vol.3), pp. 267) Growth characteriza- 
tion of films, prepared by laser evaporation of transition 
metals. Bagmut, A.G. (Khar’kovskij Politekhnicheskij Inst., Kharkov 
(Ukrainian SSR)); Nikolaychusk, G.P.; Kosevich, V.M.; Lukash, 
V.F. AN SSSR, Moscow (USSR). 1989. 475p. (CONF-890859-: 
12. European crystallographic meeting and international exhibition 
on apparatus and literature on crystallography, Moscow (USSR), 
20-29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. CHROMIUM/amorphous state; CHROMIUM/ 
phase transformations; COBALT/amorphous state; COBALT/phase 
transformations; IRON/amorphous state; IRON/phase transforma- 
tions; BCC LATTICES; CHROMIUM; COBALT; FCC LATTICES; 
FILMS; HCP LATTICES; IRON; LASER RADIATION 


10411 (INIS-SU-—224(Vol.3), pp. 268) Structure and proper- 
ties of thin amorphous wires. Baranov, S.A.; Bojko, L.S.; Zotov, 
S.K.; Larin, V.S.; Torkhunov, A.V. AN SSSR, Moscow (USSR). 
1989. 475p. (CONF-890859-: 12. European crystallographic meet- 
ing and international exhibition on apparatus and literature on 
crystallography, Moscow (USSR), 20-29 Aug 1989). In 12. Euro- 
pean crystallographic meeting. V. 3: Collected abstracts. Order 
Number DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 
Short note. COBALT ALLOYS/metallic glasses; COBALT 
ALLOYS/phase studies; IRON ALLOYS/metallic glasses; IRON AL- 
LOYS/phase studies; NICKEL ALLOYS/metallic glasses; NICKEL 
ALLOYS/phase studies; BORON ALLOYS; CARBON ADDITIONS; 
MAGNETIC PROPERTIES; PHOSPHORUS ADDITIONS; WIRES 





10412 (INIS-SU-224(Vol.3), pp. 270) Finding structural 
changes in the alloys at the transition from amorphous to 
crystalline state by optical method. Belyj, M.U. (Kievskij Gosu- 
darstvennyj Univ., Kiev (Ukrainian SSR)); Poperenko, L.V.; 
Schaikevich, |.A.; Kravets, V.G.; Karpusha, V.D.; Prokoshin, A.F. 
AN SSSR, Moscow (USSR). 1989. 475p. (CONF-890859-: 12. Eu- 
ropean crystallographic meeting and international exhibition on 
apparatus and literature on crystallography, Moscow (USSR), 20- 
29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. IRON BASE ALLOYS/crystallization; IRON BASE AL- 
LOYS/metallic glasses; NICKEL BASE ALLOYS/crystallization; 
NICKEL BASE ALLOYS/metallic glasses; ENERGY-LEVEL DEN- 
SITY; CRYSTALLIZATION; VISIBLE SPECTRA 


10413 (INIS-SU-224(Vol.3), pp. 271) A structural investiga- 
tion of amorphous nickel-germanium films. Bortnik, B.1. 
(Sverdiovskij Inst. Narodnogo Khozyajstva, Sverdiovsk (USSR)); 
Kozhin, A.V.; Fisheleva, S.B.; Zhukova, L.A.; Razikova, N.I. AN 
SSSR, Moscow (USSR). 1989. 475p. (CONF-890859-: 12. Euro- 
pean crystallographic meeting and international exhibition on 
apparatus and literature on crystallography, Moscow (USSR), 20- 
29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. GERMANIUM ALLOYS/amorphous state; GERMA- 
NIUM ALLOYS/crystallization; NICKEL ALLOYS/amorphous state; 
NICKEL ALLOYS/crystallization; BINARY ALLOY SYSTEMS; 
FILMS; CRYSTALLIZATION; HEATING; ORDER PARAMETERS 


10414 (INIS-SU-224(Vol.3), pp. 272) Microparacrystals in 
amorphous Il-V systems. Burian, A.; Lecante, P.; Mosset, A.; 
Galy, J. AN SSSR, Moscow (USSR). 1989. 475p. (CONF-890859-: 
12. European crystallographic meeting and international exhibition 
on apparatus and literature on crystallography, Moscow (USSR), 


20-29 Aug 1989). In 12. European crystallographic meeting. V. 3: 


Collected abstracts. Order 
OSTI;NTIS (US Sales Only);INIS. 

Short note. ARSENIC ALLOYS/amorphous state; ARSENIC AL- 
LOYS/phase_ studies; CADMIUM ALLOYS/amorphous - state; 
CADMIUM ALLOYS/phase studies; BINARY ALLOY SYSTEMS; 
CRYSTALS; FILMS; LINE BROADENING 


Number DE91003068. Source: 


10415 (INIS-SU-224(Vol.3), pp. 273) The influence of melt 
temperature and isochronal annealing on the structure and 
properties of Ti-Zr-Ni amorphous alloys. Chebotnikov, V.N. (AN 
SSSR, Moscow (USSR). Inst. Metallurgii); Rubina, £E.B.; 
Molokanov, V.V.; Kovneristy, Yu.K. AN SSSR, Moscow (USSR). 
1989. 475p. (CONF-890859-: 12. European crystallographic meet- 
ing and international exhibition on apparatus and literature on 
crystallography, Moscow (USSR), 20-29 Aug 1989). In 12. Euro- 
pean crystallographic meeting. V. 3: Collected abstracts. Order 
Number DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. NICKEL ALLOYS/crystallization; NICKEL ALLOYS/ 
metallic glasses; TITANIUM ALLOYS/crystallization; TITANIUM AL- 
LOYS/metallic glasses; ZIRCONIUM ALLOYS/crystallization; 
ZIRCONIUM ALLOYS/metallic glasses; ANNEALING; ELEC- 
TRIC CONDUCTIVITY; MICROHARDNESS; CRYSTALLIZATION; 
PHASE STUDIES; SPLAT COOLING; TERNARY ALLOY SYS- 
TEMS 


10416 (INIS-SU-—224(Vol.3), pp. 274) Localized free volume 
in amorphous alloys and its behaviour under isothermal and 
thermocyclic influences. Cheremskoj, P.G. (Khar’kovskij Po- 
litekhnicheskij Inst., Kharkov (Ukrainian SSR)); Murovtsev, L.G. AN 
SSSR, Moscow (USSR). 1989. 475p. (CONF-890859-: 12. Euro- 
pean crystallographic meeting and international exhibition on 
apparatus and literature on crystallography, Moscow (USSR), 20- 


29 Aug 1989). In 12. European crystallographic meeting. V. 3: 


Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. BORON ALLOYS/metallic glasses; BORON AL- 
LOYS/thermal cycling; IRON ALLOYS/metallic glasses; IRON 
ALLOYS/thermal cycling; NIOBIUM ALLOYS/metallic glasses; 
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NIOBIUM ALLOYS/thermal cycling; COBALT ALLOYS; CRYSTAL- 
LIZATION; DENSITY; FILMS; HIGH TEMPERATURE; LOW 
TEMPERATURE; PHOSPHORUS ADDITIONS; SHEETS 


10417 (INIS-SU-224(Vol.3), pp. 275) Structure of amor- 
phous iron-based metal alloys. Deimantovich, V.B. (AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). inst. Problem Materialove- 
deniya); Olejnikov, K.V.; Tkachenko, V.G.; Usov, Yu.V. AN SSSR, 
Moscow (USSR). 1989. 475p. (CONF-890859-: 12. ree 
crystallographic meeting and international exhibition on 

and literature on crystallography, Moscow (USSR), 20-29 a 
1989). In 12. European crystallographic meeting. V. 3: Collected 
abstracts. Order Number DE91003068. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. BORON ALLOYS/crystallization; BORON ALLOYS/ 
metallic glasses; IRON BASE ALLOYS/crystallization; IRON BASE 
ALLOYS/metallic glasses; NICKEL ALLOYS/crystallization; NICKEL 
ALLOYS/metallic glasses; SILICON ALLOYS/crystallization; SILI- 
CON ALLOYS/metallic glasses; CRYSTALLIZATION; HEATING; 
PHASE STUDIES 


10418 (INIS-SU-—224(Vol.3), pp. 277) RDF investigation of 
amorphous Feg9Bap and Feg9Min2pBay alloys. Zych, W. (Warsaw 
Univ. (Poland)); Diduezko, R.; Marciniak, H.; Rosochowska, M. AN 
SSSR, Moscow (USSR). 1989. 475p. (CONF-890859-: 12. Euro- 
pean crystallographic meeting and international exhibition on 
apparatus and literature on crystallography, Moscow (USSR), 20- 
29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref., 1 tab. BORON ALLOYS/coordination number; 
BORON ALLOYS/metallic glasses; IRON BASE ALLOYS/ 
coordination number; IRON BASE ALLOYS/metallic glasses; MAN- 
GANESE ALLOYS/coordination number; MANGANESE ALLOYS/ 
metallic glasses; BINARY ALLOY SYSTEMS; INTERATOMIC DIS- 
TANCES; TERNARY ALLOY SYSTEMS 


10419 (INIS-SU-—224(Vol.3), pp. 279) The structure of amor- 
phous Fe-Tb alloy thin film for magneto-optical recording. 
Egneral, N.V.; Kutilin, V.G.; Lisovskij, Yu.A.; Sokolova, M.A.; 
Fionova, L.K. AN SSSR, Moscow (USSR). 1989. 475p. (CONF- 
880859-: 12. European crystallographic meeting and international 
exhibition on apparatus and literature on crystallography, Moscow 
(USSR), 20-29 Aug 1989). In 12. European crystallographic meet- 
ing. V. 3: Collected abstracts. Order Number DE91003068. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. IRON ALLOYS/amorphous state; IRON ALLOYS/ 
phase studies; TERBIUM ALLOYS/amorphous state; TERBIUM 
ALLOYS/phase studies; BINARY ALLOY SYSTEMS; COMPUTER- 
IZED SIMULATION; FILMS; THICKNESS 


10420 (INIS-SU-224(Vol.3), pp. 281) Modelling of metallic 
glass structure using diffraction data. Evdokimenko, O.A. (AN 
SSSR, Moscow (USSR). Inst. Metallurgii); Barbash, Kh.L.; Alekhin, 
V.P. AN SSSR, Moscow (USSR). 1989. 475p. (CONF-890859—: 
12. European crystallographic meeting and international exhibition 
on apparatus and literature on crystallography, Moscow (USSR), 
20-29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. LANTHANUM ALLOYS/amorphous state; LAN- 
THANUM ALLOYS/atomic models; NICKEL ALLOYS/amorphous 
state; NICKEL ALLOYS/atomic models; NIOBIUM ALLOYS/ 
amorphous state; NIOBIUM ALLOYS/atomic models; BINARY AL- 
LOY SYSTEMS; INTERMETALLIC COMPOUNDS; SIMULATION 


10421 (INIS-SU-224(Vol.3), pp. 286) Concentration effect 
on the short-range order in the amorphous system nickel- 
niobium. isakov, S.L. (Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii); 
Ishmaev, S.N.; Sadikov, |.P.; Svab, E.; Meszarov, G.; Takacs, J. 
AN SSSR, Moscow (USSR). 1989. 475p. (CONF-890859-—: 12. Eu- 
ropean crystallographic meeting and international exhibition on 
apparatus and literature on crystallography, Moscow (USSR), 20- 
29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
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Collected abstracts. Order 
OSTI;NTIS (US Sales Only);INIS. 

Short note. NICKEL ALLOYS/amorphous state; NICKEL AL- 
LOYS/order parameters; NIOBIUM ALLOYS/amorphous state; 
NIOBIUM ALLOYS/order parameters; BINARY ALLOY SYSTEMS; 
SPLAT COOLING 


Number DE91003068. Source: 


10422 (INIS-SU-224(Vol.3), pp. 287) The structural transfor- 
mation in the amorphous alloys at the low-temperature 
annealing. Ishchenko, A.M. (Kievskij Gosudarstvennyj Univ., Kiev 
(Ukrainian SSR)); Lysov, V.I.; Kharkov, E.l. AN SSSR, Moscow 
(USSR). 1989. 475p. (CONF-890859-: 12. European crystallo- 
graphic meeting and international exhibition on apparatus and 
literature on crystallography, Moscow (USSR), 20-29 Aug 1989). In 
12. European crystallographic meeting. V. 3: Collected abstracts. 
Order Number DE91003068. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. IRON BASE ALLOYS/amorphous state; IRON 
BASE ALLOYS/crystallization; ANNEALING; BORON ALLOYS; 
CRYSTALLIZATION; NICKEL ALLOYS; PHASE STUDIES; PHOS- 
PHORUS ADDITIONS; TEMPERATURE DEPENDENCE 


10423 (INIS-SU-224(Vol.3), pp. 298) Formation of 
metastable amorphous and crystalline structures in the non 
mixtured systems Cu-W and Nb-Pb. Miroshnichenko, |.S. (Dne- 
propetrovskij Gosudarstvennyj Univ., Dnepropetrovsk (Ukrainian 
SSR)); Bashev, V.F.; Dotsenko, F.F.; Ryabtsev, S.l. AN SSSR, 
Moscow (USSR). 1989. 475p. (CONF-890859-: 12. European 
crystallographic meeting and international exhibition on apparatus 
and literature on crystallography, Moscow (USSR), 20-29 Aug 
1989). In 12. European crystallographic meeting. V. 3: Collected 
abstracts. Order Number DE91003068. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. NIOBIUM BASE ALLOYS/amorphous state; NIO- 
BIUM BASE ALLOYS/phase studies; TUNGSTEN BASE ALLOYS/ 
amorphous state; TUNGSTEN BASE ALLOYS/phase studies; BI- 
NARY ALLOY SYSTEMS; COPPER ALLOYS; LEAD ALLOYS; 
THIN FILMS 


10424 (INIS-SU-—224(Vol.3), pp. 299) On the features of the 
structure changes during the crystallization of the amorphous 
Feg,B,¢_,Six alloys. Moroz, T.T. (AN Ukrainskoj SSR, Donetsk 
(Ukrainian SSR). Fiziko-Tekhnicheskij Inst.); Moiseeva, T.N. AN 
SSSR, Moscow (USSR). 1989. 475p. (CONF-890859-: 12. Euro- 
pean crystallographic meeting and international exhibition on 
apparatus and literature on crystallography, Moscow (USSR), 20- 
29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. IRON BASE ALLOYS/amorphous state; IRON 
BASE ALLOYS/crystallization; ACTIVATION ENERGY; BORON 
ALLOYS; HEATING; CRYSTALLIZATION; SILICON ALLOYS; 
TERNARY ALLOY SYSTEMS 


10425 
amorphous condensates Fe and Cr. Nikolajchusk, S.P. 
(Khar’kovskij Politekhnicheskij Inst., Kharkov (Ukrainian SSR)); 
Bagmut, A.G.; Tolstikhina, A.L. AN SSSR, Moscow (USSR). 1989. 
475p. (CONF-890859-: 12. European crystallographic meeting and 
international exhibition on apparatus and literature on crystallogra- 
phy, Moscow (USSR), 20-29 Aug 1989). In 12. European 
crystallographic meeting. V. 3: Collected abstracts. Order Number 
DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. CHROMIUM/amorphous state; CHROMIUM /electron 
microscopy; IRON/amorphous state; IRON/electron microscopy; 
CHROMIUM; FILMS; IRON; LASER RADIATION; QUENCHING 


(INIS-SU-—224(Vol.3), pp. 300) Structure analysis of 


10426 (INIS-SU-224(Vol.3), pp. 301) The structure and 
properties of Fe-Co-Si-B and Fe-Si-B amorphous alloys. 
Noskova, N.I. (AN SSSR, Sverdlovsk (USSR). Inst. Fiziki Metallov); 
Vildanova, N.F.; Potapov, A.P.; Glazer, A.A. AN SSSR, Moscow 
(USSR). 1989. 475p. (CONF-890859-: 12. European crystallo- 
graphic meeting and international exhibition on apparatus and 
literature on crystallography, Moscow (USSR), 20-29 Aug 1989). In 
12. European crystallographic meeting. V. 3: Collected abstracts. 
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Order Number DE91003068. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. COBALT BASE ALLOYS/amorphous state; COBALT 
BASE ALLOYS/deformation; IRON BASE ALLOYS/amorphous 
state; IRON BASE ALLOYS/deformation; BORON ALLOYS; DE- 
FORMATION; COERCIVE FORCE; CRYSTALLIZATION; CURIE 
POINT; QUATERNARY ALLOY SYSTEMS; ROLLING; SILICON 
ALLOYS; TERNARY. ALLOY SYSTEMS 


10427 (INIS-SU-224(Vol.3), pp. 302) Surface crystallization 
and bulk structural segregation of amorphous FegoNigoP14Be- 
alloy. Novakova, A.A. (Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR)); Sidorova, G.V. AN SSSR, Moscow (USSR). 1989. 475p. 
(CONF-890859-: 12. European crystallographic meeting and inter- 
national exhibition on apparatus and literature on crystallography, 
Moscow (USSR), 20-29 Aug 1989). In 12. European crystallo- 
graphic meeting. V. 3: Collected abstracts. Order Number 
DE91003068. Source: OSTI;NTIS (US Sales Only);!INIS. 

Short note. BORON ALLOYS/amorphous state; BORON 
ALLOYS/crystallization; IRON ALLOYS/amorphous state; IRON AL- 
LOYS/crystallization; NICKEL ALLOYS/amorphous state; NICKEL 
ALLOYS/crystallization; ANNEALING; CRYSTALLIZATION; PHASE 
STUDIES; PHOSPHORUS ADDITIONS; QUATERNARY ALLOY 
SYSTEMS; SHEETS; THICKNESS 


10428 (INIS-SU-—224(Vol.3), pp. 303) Medium range order in 
CdGeAs>-metal amorphous alloys. Okunev, V.D. (AN Ukrainskoj 
SSR, Donetsk (Ukrainian SSR). Fiziko-Tekhnicheskij Inst.); 
Samojlenko, Z.A. AN SSSR, Moscow (USSR). 1989. 475p. (CONF- 
890859—: 12. European crystallographic meeting and international 
exhibition on apparatus and literature on crystallography, Moscow 
(USSR), 20-29 Aug 1989). In 12. European crystallographic meet- 
ing. V. 3: Collected abstracts. Order Number DE91003068. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. ARSENIC ALLOYS/amorphous state; AR- 
SENIC ALLOYS/phase studies; CADMIUM ALLOYS/amorphous 
state; CADMIUM ALLOYS/phase studies; GERMANIUM ALLOYS/ 
amorphous state; GERMANIUM ALLOYS/phase studies; MOLYB- 
DENUM ALLOYS; QUANTITY RATIO; QUATERNARY ALLOY 
SYSTEMS; SOLID CLUSTERS; TELLURIUM ALLOYS; TUNG- 
STEN ALLOYS 


10429 (INIS-SU-—224(Vol.3), pp. 305) Atomic-bond 
anisotropy in amorphous structure and its change under an- 
nealing. Prokoshin, A.F. (Tsentral’ny) Nauchno-lssledovatel’skij 
Inst. Chernoj Metallurgii, Moscow (USSR)). AN SSSR, Moscow 
(USSR). 1989. 475p. (CONF-890859-: 12. European crystallo- 
graphic meeting and international exhibition on apparatus and 
literature on crystallography, Moscow (USSR), 20-29 Aug 1989). In 
12. European crystallographic meeting. V. 3: Collected abstracts. 
Order Number DE91003068. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 refs., 1 fig. IRON BASE ALLOYS/amorphous state; 
IRON BASE ALLOYS/binding energy; ANISOTROPY; ANNEALING; 
BORON ALLOYS; CARBON ADDITIONS; HIGH TEMPERATURE; 
SILICON ALLOYS; TEMPERATURE DEPENDENCE; WIRES 


10430 (INIS-SU-224(Vol.3), pp. 307) The structure of Fe-B 
amorphisable melts. Romanova, A.V. (AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Metallofiziki); llinskij, A.G.; Mikhajlova, L.E. 
AN SSSR, Moscow (USSR). 1989. 475p. (CONF-890859-: 12. Eu- 
ropean crystallographic meeting and international exhibition on 
apparatus and literature on crystallography, Moscow (USSR), 20- 
29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 tab. BORON ALLOYS/liquid metals; BORON AL- 
LOYS/phase studies; IRON ALLOYS/liquid metals; IRON ALLOYS/ 
phase studies; BINARY ALLOY SYSTEMS; VERY HIGH TEMPER- 
ATURE 


10431 (INIS-SU-224(Vol.3), pp. 308) Structure of rapidly 
quenched amorphous Fe and Co base alloys. Safronova, L.A. 
(Dal’nevostochnyj Gosudarstvennyj Univ., Vladivostok (USSR)); 
Plotnikov, V.S.; Shmakova, E.E.; Vasilenko, U.V. AN SSSR, 
Moscow (USSR). 1989. 475p. (CONF-890859-: 12. European 





crystallographic meeting and international exhibition on apparatus 
and literature on crystallography, Moscow (USSR), 20-29 Aug 
1989). In 12. European crystallographic meeting. V. 3: Collected 
abstracts. Order Number DE91003068. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. COBALT BASE ALLOYS/amorphous state; COBALT 
BASE ALLOYS/phase studies; IRON BASE ALLOYS/amorphous 
state; IRON BASE ALLOYS/phase studies; ANNEALING; BORON 
ALLOYS; SILICON ALLOYS 


10432 (INIS-SU-224(Vol.3), pp. 310) Diffraction study of hy- 
drogen influence on atomic structure of metal classes based 
on Pd and Fe. Sidorov, N.I. (AN SSSR, Sverdiovsk (USSR). 
Ural'skij Filial); Polukhin, V.A.; Belyakova, R.M.; Pastuchov, E.A.; 
Vatolin, N.A. AN SSSR, Moscow (USSR). 1989. 475p. (CONF- 
890859-: 12. European crystallographic meeting and international 
exhibition on apparatus and literature on crystallography, Moscow 
(USSR), 20-29 Aug 1989). In 12. European crystallographic meet- 
ing. V. 3: Collected abstracts. Order Number DE91003068. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. BORON ALLOYS/amorphous state; BORON AL- 
LOYS/hydridation; IRON BASE ALLOYS/amorphous state; IRON 
BASE ALLOYS/hydridation; ANNEALING; HYDRIDATION; PHASE 
STUDIES 


10433 (INIS-SU-—224(Vol.3), pp. 312) Structure relaxation re- 
versibility in surface layers of 3d-metals based alloys in 
amorphous and liquid states. Varganov, D.V. (AN SSSR, 
Izhevsk. Fiziko-Tekhnicheskij Inst. (SU)); Kholzakov, A.V.; 
Shabanova, I.N. AN SSSR, Moscow (USSR). 1989. 475p. (CONF- 
890859-: 12. European crystallographic meeting and international 
exhibition on apparatus and literature on crystallography, Moscow 
(USSR), 20-29 Aug 1989). In 12. European crystallographic meet- 
ing. V. 3: Collected abstracts. Order Number DE91003068. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. CHROMIUM ALLOYS/amorphous state; CHROMIUM 
ALLOYS/phase_ studies; COBALT ALLOYS/amorphous state; 
COBALT ALLOYS/phase studies; IRON ALLOYS/amorphous state; 
IRON ALLOYS/phase studies; NICKEL ALLOYS/amorphous state; 
NICKEL ALLOYS/phase studies; ANNEALING; BORON ALLOYS; 
QUATERNARY ALLOY SYSTEMS; SILICON ALLOYS; SUR- 
FACES 


10434 


(INIS-SU-—224(Vol.3), pp. 313) Structure of amor- 
phous magnetically anisotropic Dy-Co films. Vershinina, L.I. 


(AN SSSR, Krasnoyarsk (USSR). Inst. Fiziki); Avilov, A.S.; 
Orekhov, S.V.; Zhigalov, V.S.; Stepanov, A.G.; Frolov, G.I. AN 
SSSR, Moscow (USSR). 1989. 475p. (CONF-890859-: 12. Euro- 
pean crystallographic meeting and international exhibition on 
apparatus and literature on crystallography, Moscow (USSR), 20- 
29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. COBALT ALLOYS/amorphous state; COBALT 
ALLOYS/phase studies; DYSPROSIUM ALLOYS/amorphous state; 
DYSPROSIUM ALLOYS/phase studies; ANISOTROPY; BINARY 
ALLOY SYSTEMS; COORDINATION NUMBER; FILMS; MAG- 
NETIC PROPERTIES; QUANTITY RATIO; TEMPERATURE 
DEPENDENCE 


10435 (INIS-SU-224(Vol.3), pp. 314) Structural studies of 
amorphous products of pyrolysis of boranes and their deriva- 
tives. Volkov, V.V. (AN SSSR, Novosibirsk (USSR). Inst. 
Neorganicheskoj Khimii); Yur'ev, G.S.; Vasil’eva, S.G.; Solomatina, 
L.Ya.; Voronina, G.S. AN SSSR, Moscow (USSR). 1989. 475p. 
(CONF-890859-: 12. European crystallographic meeting and inter- 
national exhibition on apparatus and literature on crystallography, 
Moscow (USSR), 20-29 Aug 1989). In 12. European crystallo- 
graphic meeting. V. 3: Collected abstracts. Order Number 
DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. BORON/amorphous state; BORON/ 
interatomic distances; BORON; COORDINATION NUMBER; PY- 
ROLYSIS PRODUCTS; SOLID CLUSTERS 


10436 (INIS-SU—224(Vol.3), pp. 315) Phase-transformations 
in annealed Feg¢Co1¢Si;7 amorphous alloy. Woch, M. (Instytut 
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Metali Niezelaznych, Gliwice (Poland)); Staszewski, M.; Gawior, 
W.; Sputo, M. AN SSSR, Moscow (USSR). 1989. 475p. (CONF- 
890859—: 12. European crystallographic meeting and international 
exhibition on apparatus and literature on crystallography, Moscow 
(USSR), 20-29 Aug 1989). In 12. European crystallographic meet- 
ing. V. 3: Collected abstracts. Order Number DE91003068. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 3 refs. IRON BASE ALLOYS/amorphous state; IRON 
BASE ALLOYS/phase transformations; ANNEALING; COBALT AL- 
LOYS; HIGH TEMPERATURE; SILICON ALLOYS 


10437 (INIS-SU-224(Vol.3), pp. 326) Influence of small 
amounts of Al, In and Cd on short-range order in liquid and 
amorphous Se. Dutchak, Ya.!. (L’vovskij Politekhnicheskij Inst., 
Lvov (Ukrainian SSR)); Dutchak, Z.A. AN SSSR, Moscow (USSR). 
1989. 475p. (CONF-890859-: 12. European crystallographic meet- 
ing and international exhibition on apparatus and literature on 
crystallography, Moscow (USSR), 20-29 Aug 1989). In 72. Euro- 
pean crystallographic meeting. V. 3: Collected abstracts. Order 
Number DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. SELENIUM ALLOYS/amorphous state; SELENIUM 
ALLOYS/order parameters; ALUMINIUM ADDITIONS; CADMIUM 
ADDITIONS; INDIUM ADDITIONS; LIQUID METALS; QUANTITY 
RATIO 


10438 (INIS-SU-—224(Vol.3), pp. 375) Small-angle X-ray stud- 
ies of FegoBoo amorphous alloy after low-temperature 
annealing. lsotova, T.D. (AN SSSR, Moscow (USSR). Inst. Kristal- 
lografii); Mogilevskij, L.Yu.; Svergun, D.I.; Abrosimova, G.E. AN 
SSSR, Moscow (USSR). 1989. 475p. (CONF-890859—: 12. Euro- 
pean crystallographic meeting and international exhibition on 
apparatus and literature on crystallography, Moscow (USSR), 20- 
29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. IRON BASE ALLOYS/amorphous state; IRON BASE 
ALLOYS/crystallization; ANNEALING; BORON ALLOYS; HIGH 
TEMPERATURE; CRYSTALLIZATION; PHASE STUDIES 


10439 (INIS-SU-224(Vol.3), pp. 388) Investigation of de- 
composition of titanium based metallic glasses by means of 
sans. Bezzabotnov, V.Yu. (Joint Inst. for Nuclear Research, Dubna 
(USSR)); Borbesy, S.; Ostanevich, Yu.M.; Kovneristyj, Yu.K.; 
Mogutova, T.V.; Nartova, T.T.; Tarasova, O.B.; Smirnov, L.S. AN 
SSSR, Moscow (USSR). 1989. 475p. (CONF-890859—: 12. Euro- 
pean crystallographic meeting and internationai exhibition on 
apparatus and literature on crystallography, Moscow (USSR), 20- 
29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. TITANIUM BASE ALLOYS/amorphous state; TITA- 
NIUM BASE ALLOYS/phase transformations; ZIRCONIUM BASE 
ALLOYS/amorphous state; ZIRCONIUM BASE ALLOYS/phase 
transformations; ANNEALING; GERMANIUM ALLOYS; HIGH TEM- 
PERATURE; NICKEL ALLOYS; SILICON ALLOYS 


10440 =(INIS-SU-—224(Vol.3), pp. 391) Structural investigation 
of Co-gased amorphous metal alloys with zero magnetostric- 
tion. Zotov, N. (Byigarska Akademiya na Naukite, Sofia (Bulgaria)); 
Anchev, V.; Yaprakova, M. AN SSSR, Moscow (USSR). 1989. 
475p. (CONF-890859—: 12. European crystallographic meeting and 
international exhibition on apparatus and literature on crystallogra- 
phy, Moscow (USSR), 20-29 Aug 1989). In 12. European 
crystallographic meeting. V. 3: Collected abstracts. Order Number 
DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. COBALT BASE ALLOYS/amorphous state; COBALT 
BASE ALLOYS/phase studies; ANNEALING; BORON ALLOYS; 
IRON ALLOYS; MAGNETIC PROPERTIES; SILICON ALLOYS 


10441 (INIS-SU-224(Vol.3), pp. 387) Small-angle X-ray 
study of the vacancy clusters in the irradiated a-Fe. Svergun, 
D.I. (AN SSSR, Moscow (USSR). Inst. Kristallografii); Mogilevskij, 
L.Yu.; Kapinos, V.G. AN SSSR, Moscow (USSR). 1989. 475p. 
(CONF-890859-: 12. European crystallographic meeting and inter- 
national exhibition on apparatus and literature on crystallography, 
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Moscow (USSR), 20-29 Aug 1989). In 12. European crystallo- 
graphic meeting. V. 3: Collected abstracts. Order Number 
DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. IRON-ALPHA/physical radiation effects; 
ALPHAoids; FOILS; IRON-ALPHA; VOIDS; 
FLUENCE; THICKNESS 


10442 (INIS-SU-224(Vol.3), pp. 440) Magnetic ordering in 
RCoSi, (R=Tb, Dy, Ho) compounds. Szytula, A. (Uniwersytet 
Jagiellonski, Cracow (Poland). Inst. Fizyki); Ptasiewicz-Bak, H.; 
Leciejewicz, J.; Bazela, W. AN SSSR, Moscow (USSR). 1989. 
475p. (CONF-890859-: 12. European crystallographic meeting and 
international exhibition on apparatus and literature on crystallogra- 
phy, Moscow (USSR), 20-29 Aug 1989). In 12. European 
crystallographic meeting. V. 3: Collected abstracts. Order Number 
DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. DYSPROSIUM SILICIDES/magnetic moments; 
DYSPROSIUM SILICIDES/orthorhombic lattices; HOLMIUM SILI- 
CIDES/magnetic moments; HOLMIUM SILICIDES/orthorhombic 
lattices; TERBIUM SILICIDES/magnetic moments; TERBIUM 
SILICIDES/orthorhombic lattices; COBALT SILICIDES; POLY- 
CRYSTALS 


IRON- 
NEUTRON 


10443 (INIS-SU-227, pp. 3-5) Vanadium effect on the me- 
chanical properties of TiAl compound. Abramov, V.O. (AN 
SSSR, Moscow (USSR). Inst. Obshchej Fiziki); Belokonov, A.N.; 
Barinov, S.M.; Maslenkov, S.B.; Milyaev, V.A.; Shirkov, A.V. AN 
SSSR, Moscow (USSR). Fizicheskij Inst. 1989. 53p. (In Russian). 
In Experimental and theoretical physics: Collection. Order Number 
DE91003069. Source: OSTI;NTIS (US Sales Only);INIS. 

Possibility increasing plasticity of Ti-Al alloys as a result of up to 
7% V additions is considered. It is shown that introduction of up to 
1.5% vanadium causes refinement of dendritic structure elements 
and change of the character of interatomic interaction in alloy that 
increases the material plasticity. 8 refs.; 3 figs. 


10444 (INIS-SU-227, pp. 40-41) Study of long-range action 
in lon-implanted germanium by rocking curves. Voronov, V.V. 
(AN SSSR, Moscow (USSR). Inst. Obshchej Fiziki); Kalinushkin, 
V.P.; Mikhajlova, G.N.; Seferov, A.S.; Khajbullin, 1.B. AN SSSR, 
Moscow (USSR). Fizicheskij Inst. 1989. 53p. (In Russian). In Ex- 
perimental and theoretical physics: Collection. Order Number 
DE91003069. Source: OSTI;NTIS (US Sales Only);INIS. 

Using X-ray diffraction of rocking curves the long-range action in 
plane-parallel germanium plates after 40 keV energy and 
10'®cm-2 dose ion implantation of phosphorus ions is studied. The 
semiconductor surface layer is shown to have local deformations 
not only in ion-bombarded regions but also in the nearby ones. 
This is due to implantation-induced stresses, causing structural 
changes and long-range migration of defects. 7 refs.; 2 figs. 


10445 (IS-M-662) Internal friction peaks due to interstitials 
in bee alloys. Buck, O.; Carlson, O.N.; Indrawirawan, H.; Brasche, 
LJ.H.; Peterson, D.T. Ames Lab., IA (USA). [1991]. 35p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-82. (CONF-910374—1: ASTM symposium on mechanics and 
mechanisms of material damping, Baltimore, MD (USA), 13-15 Mar 
1991). Order Number DE91007411. Source: OSTI;NTIS; GPO Dep. 

Richter’s and Snoek’s original works established the existence of 
an anelastic relaxation produced by a stress-induced interstitial re- 
orientation in bcc metals. This anelastic relaxation, now referred to 
as a Snoek peak, has been studied extensively and well character- 
ized in the past for the interstitials carbon, nitrogen, and oxygen. 
The existence of a hydrogen Snoek peak in bec metals has been a 
matter of some controversy, however. We have studied relaxation 
peaks in V, Nb, and V-Nb alloys recently. The alloys have com- 
plete mutual solubility and are of interest since they have an 
extremely high room temperature solid solubility for hydrogen. They 
also have, over a certain composition range, not shown any hy- 
dride phase precipitation at temperatures as low as 4K. Thus, if a 
hydrogen Snoek peak does exist, it should be found in such alloys. 
Indeed there is evidence now of a spectrum of hydrogen relaxation 
peaks below room temperature. Furthermore, there is a large misfit 
of V in Nb and Nb in V and, possibly, some chemical interaction 
such that trapping (or antitrapping) of the interstitials at the substi- 
tutional sites, causing  solute-interstitial peaks, can be 
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characterized. The present paper provides an overview of our ob- 
servations regarding: the effect of hydrogen on the oxygen and 
nitrogen Snoek peaks in pure V and Nb, The oxygen relaxation 
peaks in V-Nb alloys, The hydrogen relaxation spectrum in V-Nb 
alloys, and the effect of oxygen on the hydrogen relaxation spec- 
trum in V-Nb alloys. 52 refs., 13 figs., 3 tabs. 


10446 (IS-T-1497) First-principles study of the contractive 
reconstruction of gold and silver monolayers on gold, silver 
and aluminum. Takeuchi, Noboru. Ames Lab., IA (USA). 16 Nov 
1990. 135p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-82. Order Number DE91006692. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Using first-principles calculations in conjunction with modeling 
techniques, the author has investigated the structures of Au and 
Ag monolayers on a number of metal surfaces. Au(100) has a ¢(26 
x 68) surface unit cell and the reconstruction has been interpreted 
as the top layer transforming to a contracted hexagonal-close- 
packed layer, superimposed on the square lattice of the underlying 
substrate atoms. Similar reconstructions have been observed on 
the 5d fec metals Ir and Pt, but not in the 4d Rh, Pd, and Ag. The 
author studied the energetics of a monolayer of Au and Ag using 
first-principles calculations. The author found that it is energetically 
favorable for both Au and Ag to transform from a square to hexag- 
onal arrangement and to contract to a higher surface density, but 
Au gains substantially more energy than Ag. This is true both for a 
monolayer in isolation as well as on top of a jellium surface. The 
author also calculated the mismatch energy (energy loss when the 
top layer loses registry with the substrate) for Au and Ag, and 
found that Ag has a slightly higher mismatch energy. The first- 
principles results thus offer a strong indication that Au(100) can 
reconstruct but Ag will not. The reconstruction is further studied 
with a 2 dimensional Frenkel-Kontorowa model, with parameters 
extracted from the total energy calculations. The author found that 
it is indeed energetically favorable for the top layer of Au(100), but 
not for Ag, to transform to a hexagonal-close-packed structure and 
contract. 85 refs., 34 figs., 8 tabs. 


10447 (IS-T-1505) Syntheses and structural characteriza- 
tion of zirconium-tin and zirconium-lead binary and ternary 
systems. Kwon, Y.U. Ames Lab., IA (USA). 28 Jan 1991. 226p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-82. Order Number DE91007667. Source: OSTI;NTIS; GPO 
Dep. 

The binary zirconium-tin system was reinvestigated. The A15 
phase appears to be a line phase with a ZrgSn composition. The 
ZrsSng (MnsSig-type) and ZrsSn4 (TisGag-type) compounds are 
line phases below 1000°C, the latter being a self-interstitial phase 
of the former. ZrSn2 is the tin-richest phase. There is an one- 
phase region between these phases with partial self-interstitials at 
high temperatures. The zirconium-lead system behaves similarly: 
there are an A15 phase with a Zr.s5.gPb composition, ZrsPbs3 
(MnsSig-type) and ZrsPb, (TisGa4_type) Compounds, and a high 
temperature solid solution between ZrsPb,3.5 and ZrsPb,4 from be- 
low 1000°C; however, the ZrSn2 analogue is not formed. The 
MnsSig-type phases in these systems can accommodate third ele- 
ments interstitially to form stoichiometric compounds ZrsSn3Z (Z = 
B, C, N, O, Al, Si, P, S, Cu, Zn, Ga, Ge, and As and Se) and 
ZrsPb3Z (Z = Al, Si, P, S, Fe, Co, Ni, Cu, Zn, Ga, Ge, As, Se, Ag, 
Cd, In, Sn, Sb and Te) as well as their self-interstitial derivatives. 


’ The systems Zr-Sn-T, T = Fe, Co and Ni, did not produce stoichio- 


metric interstitial phases ZrsSngT. Instead, the interstitial phases 
for these elements are formed only with excess tin that partially oc- 
cupies the interstitial site together with a T element. Reducing the 
amount of tin in these systems yields two new phases; 
ZrsSno4xFe;_, (0 < x < 0.28) (WsSig-type) and ZrgSn2Fe 
(ZrgAlgCo-type) as characterized by X-ray single crystal analyses. 
A cobalt analogue for the latter was also synthesized. 


10448 (LA-UR-90-3455) Excimer laser surface processing 
for tribological applications in metals and ceramics. Jervis, 
T.R.; Hivonen, Juha-Pekka; Nastasi, M. Los Alamos National Lab., 
NM (USA). [1991]. 22p. Sponsored by U.S. Department of 
Defense; U.S. DOE Conservation & Renewable Energy. DOE Con- 
tract W-7405-ENG-36. (CONF-910478-1: Society of Tribologists 
and Lubrication Engineers conference, Montreal (Canada), 29 Apr 
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- 2 may 1991). Order Number DE91002324. Source: OSTI;NTIS; 
GPO Dep. 

The use of pulsed excimer lasers, operating at UV wavelengths, 
for surface modification has many potential applications in the tri- 
bology of metals and ceramics. Alterations of surface chemistry 
and microstructure are possible on standard engineering materials. 
We have demonstrated improved tribological performance in stain- 
less steel by the formation of a unique oxide and by Ti mixing and 
in SiC by Ti mixing. Specifically, we have observed reduced friction 
in dry sliding conditions and a change in the wear process 
resulting in greatly reduced surface damage. We have also demon- 
Strated the effectiveness of excimer laser mixing in other systems 
with potential tribological applications. 22 refs., 7 figs. 


10449 (LA-UR-91-92) Texture and microstructure develop- 
ment in Al-2%Mg during high- temperature deformation. Chen, 
S.R.; Kocks, U.F. Los Alamos National Lab., NM (USA). Dec 1990. 
17p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
7405-ENG-36. (CONF-9010317—1: Hot deformation of aluminum 
alloys metallurgical society conference, Detroit, Ml (Cuba), Oct 
1990). Order Number DE91007355. Source: OSTI;NTIS; GPO Dep. 

The high rate sensitivity of the flow stress that is exhibited by 
alloys under solute drag control, ‘such as Al-Mg at high tempera- 
tures, influences texture development because more slip systems 
contribute to deformation. Al-2% Mg was tested in channel-die 
compression, i.e. idealized rolling, at 290°C and 400°C, at strain 
rates from 10-'/s to 10-5/s. The texture development in rolling 
predicted by polycrystal plasticity simulation indicates that the 
brass component increases while the copper component decreases 
when the rate sensitivity is raised. The experimental results are in 
good agreement with this prediction. In addition, cube component 
appears when microstructural change occurs due to dynamic re- 
crystallization. This microstructural change leads to the shift from 
(011) to (001) fiber texture in free compression at high tempera- 
ture. 18 refs., 13 figs. 


10450 (LA-UR-91-276) Free energy simulation of grain 
boundary segregation and thermodynamics in Ni3_,Al,,,.. 
Najafabadi, R. (Michigan Univ., Ann Arbor, MI (USA). Dept. of Ma- 
terials Science and Engineering); Wang, H.Y.; Srolovitz, D.J.; 
LeSar, R. Los Alamos National Lab., NM (USA). [1990]. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-36. (CONF-901105—-90: Fall meeting of the Materials 
Research Society, Boston, MA (USA), 24 Nov - 1 dec 1990). Order 
Number DE91007473. Source: OSTI;NTIS; GPO Dep. 

The free energy simulation method is employed to study segre- 
gation to £5 and £13 (001) twist grain boundaries and their free 
energies in ordered Niz_,Al,,,. In the temperature range studied 
(300-900K), it is shown that there is almost no segregation, strong 
Al segregation, and weak Ni segregation to the grain boundary for 
the stoichiometric, Al-rich, and Ni-rich bulk compositions respec- 
tively. It is also shown that the segregation is limited to a few (002) 
planes around the grain boundary and its magnitude decreases 
with increasing temperature. For Al-rich bulk composition, it is 
demonstrated that segregation at low temperature substantially 
lowers the grain boundary free energy. 8 refs., 7 figs. 


10451 (LBL—-29589) Some roles for TEM in the development 
of new materials. Westmacott, K.H. Lawrence Berkeley Lab., CA 
(USA). Apr 1990. 11p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00098. (CONF-9010135—1: 3. interna- 
tional new materials conference, Osaka (Japan), 1-5 Oct 1990). 
Order Number DE91007742. Source: OSTI;NTIS; GPO Dep. 

A fundamental understanding of the growth mechanism of 
epitaxial metal films on semiconductor substrates has important im- 
plications in a number of key technological areas. Of equal 
importance is a thorough knowledge and understanding of the in- 
terface structure and its relationship to properties. High voltage 
transmission electron microscopy using both conventional and high 
resolution imaging and diffraction provides a powerful tool for ad- 
dressing important questions relating to thin film growth and 
interface structure. In the present contribution some recent applica- 
tions of advanced TEM techniques to fundamental issues will be 
discussed. In each case studies of interface structures have 
revealed interesting effects of relevance to a broad range of prob- 
lems. 11 refs., 5 figs. 


10452 (LBL-30042) Report of an advanced light source 
workshop on challenges for interface theory, August 20-24, 
1990. Van Hove, M.A. (Lawrence Berkeley Lab., CA (USA)); Fali- 
cov, L.M.; Upton, T. Lawrence Berkeley Lab., CA (USA). Aug 
1990. 42p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO3-76SF00098. (CONF-9008190-Summ.: Advanced light 
source workshop on challenges for interface theory (ALS), Berke- 
ley, CA (USA), 20-24 Aug 1990). Order Number DE91007746. 
Source: OSTI;NTIS; GPO Dep. 

This report summarizes the findings of a Workshop whose aim it 
was to identify challenges for theory in the field of surfaces and in- 
terfaces, and to point at directions of future theoretical research. 
The main recommendations are highlighted in the executive sum- 
mary (section 5). Particular emphasis was put on new opportunities 
that will be provided by the advent of a new generation of syn- 
chrotron radiation facilities in the mid-1990s. This includes the 
Advanced Light Source (ALS) which is now under construction at 
Lawrence Berkeley Laboratory and is scheduled to be put in ser- 
vice in 1998. Our report discusses many topics that will provide 
fruitful areas of research for many years to come at the confluence 
of physics, chemistry and materials science. Both the problem ar- 
eas and theoretical approaches to solving them are considered. 
Purely experimental issues will not be emphasized. In the next 
section, this report addresses atomic structure, i.e. the geometric 
positions of atoms at surfaces and interfaces, including techniques 
for studying structure. Then, in section 3, the electronic structure 
and theoretical methods for determining it are discussed. Section 4 
takes up the issues related to surface reactions and dynamics. Fi- 
nally, section 5 summaries the most important issues that emerge 
for the near- to mid-term future. 


10453 (NIIAR—16-779) Production of curium-248 metal. Se- 
leznev, A.G.; Radchenko, V.M.; Ryabinin, M.A.; Droznik, R.R.; 
Shushakov, V.D.; Lebedeva, L.S.; Vasil’ev, V.Ya. Nauchno- 
Issledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR). 
1989. 25p. (In Russian). Order Number DE91620808. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Micron thickness films of the metal 2“®Cm of 1.mg by mass on 
tantalum are obtained by means of thorium thermal reduction of 
oxide and complementary vacuum distillation of the metal. Influ- 
ence of some impurities on dhcp parameters of a-Cm lattice is 
shown. The 6-Cm fee lattice prepared by quenching is determined. 
Coefficients for a-Cm thermal expansion are identified at low tem- 
peratures. 13 refs.; 1 fig.; 12 tabs. 


10454 (ORNL/M—1287/R1) Oak Ridge National Laboratory 
materials highlights. Weir, J.R. (Oak Ridge National Lab., TN 
(USA)); Daghir, R. Oak Ridge National Lab., TN (USA). Dec 1990. 
30p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. Order Number DE91005606. Source: 
OSTI;NTIS; GPO Dep. 

The metallic materials discussed briefly in this report are nickel 
aluminides, nickel-iron aluminides, Fe3-Al-based iron aluminides, 
and advanced austenitic alloys for coal utilization applications. 
Whisker-reinforced ceramic composites, toughened zirconia ceram- 
ics, fiber reinforced composite hot-gas filters, and titanium diboride 
are all discussed. The sol-gel process for the fabrication of 
high-yield oxide varistors is presented briefly. The use of zirconia- 
bonded zirconia for fiber insulation structures is presented. The 
patent status for all the metallic and ceramic materials and for their 
uses is reported. Several methods for testing the materials de- 
scribed include pulsed eddy-current non-destructive, Sigmajig (an 
improved hot-cracking test), and laser diffraction measurements for 
high-temperature strain measurements. MHD molten metal atom- 
izer for powder production, thermal spraying, and microwave 
sintering of ceramics are all described. A process for impregnating 
a concrete or ceramic body with a polymeric material and a ther- 
momechanical software development center are both discussed 
briefly. (BM) 


10455 (PNL-SA-18163) Materials property measurements: 
Task 2, Library of measurement techniques. Boyd, D.M.; Green, 
E.R.; Doctor, S.R.; Good, M.S. Pacific Northwest Lab., Richland, 
WA (USA). 19 Apr 1990. 34p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract ACO6-76RL01830. Order Number 
DE91005612. Source: OSTI;NTIS; GPO Dep. 
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An in-depth review of the measurement techniques that could be 
used in materials characterization is presented. The measurement 
techniques to non-destructively determine the in-service or time- 
related aging of materials considered include ultrasonic velocity 
and attenuation, eddy current conductivity, neutron scattering and 
absorption, conventional and tomographic imaging for ultrasonic 
and radiation imaging, x-ray scattering, thermal impedance, and 
magnetic hysteresis. The three sections of the report include a 
review of failure mechanisms in steel and a discussion of nonde- 
structive evaluation techniques and fracture mechanics, a 
description of a chart on Measurement Techniques versus Material 
Properties, and recommendations on the techniques and tests to 
be performed for the experimental investigations and analysis task 
of the project. 49 refs., 7 figs. 


10456 (PNL-SA-18601) Simple stressed-skin composites 
using paper reinforcement. Bunnell, L.R. Pacific Northwest Lab., 
Richland, WA (USA). Nov 1990. 7p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract ACO6-76RL01830. (CONF-9011163-—1: 
National Educators’ workshop: update '90, Gaithersburg, MD 
(USA), 13-15 Nov 1990). Order Number DE91005610. Source: 
OSTI;NTIS; GPO Dep. 

The objective of this study was to demonstrate the composite re- 
inforcement concept in a hands-on manner, using readily available 
materials; to demonstrate the consequences of certain defects in 
these structures; and to quantify the gains made by engineering 
composite construction, using a simple measurement of Young’s 
modulus of electricity. The materials used were foam rubber beams, 
beams reinforced on one side by bonding with heavy paper, a 
beam reinforced on both sides by bonding with heavy paper, and a 
beam with a defect caused by using a piece of waxed paper mid- 
way to prevent bonding of the paper. The experiment is designed 
to teach students at the high school level or above the concept of 
Young’s modulus, a measure of a material's stiffness. 2 figs. (BM) 


10457 (PNL-SA-19071) 70% Tungsten heavy alloys: Pro- 
cessing and properties. Gurwell, W.E. Pacific Northwest Lab., 
Richland, WA (USA). Feb 1991. 11p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract ACO6-76RL01830. (CONF-910202-3: 
Annual meeting and exhibition of the Minerals, Metals and Materi- 
als Society, New Orleans, LA (USA), 17-21 Feb 1991). Order 
Number DE91008259. Source: OSTI;NTIS; GPO Dep. 

High-ductility, 70% tungsten heavy alloys were produced by 
solid-state sintering followed by vacuum annealing. Unlike the tradi- 
tional 90 to 97% tungsten alloys that must be liquid-phase 
resintered, the 70% alloy may be mechanically worked and solid- 
state annealed back to the best as-sintered ductilities. Compared 
to 5-um tungsten powder, finger, 1-um tungsten powder yielded 
higher green strength and sinterability but tended to produce 
somewhat lower as-sintered diuctilities. As-sintered tensile 
strengths, 80 ksi yield and 140 ksi ultimate, are generally similar to 
those obtained from liquid-phase sintered alloys containing 90 to 
95% tungsten. Occasional as-sintered defects that markedly 
reduced elongation were eliminated by mechanical working and an- 
nealing. Annealed (1400°C for 3 h) tensile properties of rolled 
sheet were slightly higher than the best as-sintered properties and 
more consistent; also there was no dependence on rolling direction 
or prior tungsten powder size. Cold rolling 50% followed by strain 
aging produced tensile strengths near 210 ksi yield and 223 ksi 
ultimate with elongation of 4% (transverse direction) to 7% (longitu- 
dinal direction). 8 refs., 8 figs., 3 tabs. 


10458 (RFP-4453) Surface preparation effects on GTA 
[gas tungsten arc] weld penetration in JBK-75 stainless steel. 
Campbell, R.D.; Heiple, C.R.; Sturgill, P.L.; Robertson, A.M.; Jam- 
say, R. EG and G Rocky Flats, Inc., Golden, CO (USA). Rocky 
Flats Plant. [1989]. 49p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC34-90DP62349. (CONF-8904400-1: 70. 
annual American Welding Society (AWS) meeting, Washington, DC 
(USA), 2-7 Apr 1989). Order Number DE91006965. Source: 
OSTI;NTIS; GPO Dep. 

The results of a study are reported here on the effects of surface 
preparation on the shape of GTA welds on JBK-75, an austenitic 
precipitation hardenable stainless steel similar to A286. Minor 
changes in surface (weld groove) preparation produced substantial 
changes in the penetration characteristics and welding behavior of 
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this alloy. Increased and more consistent weld penetration (higher 
d/w ratios) along with improved are stability and less arc wander 
result from wire brushing and other abrasive surface preparations, 
although chemical and machining methods did not produce any 
improvement in penetration. Abrasive treatments roughen the sur- 
face, increase the surface area, and increase the surface oxide 
thickness. The increased weld d/w ratio is attributed to oxygen 
added to the weld pool from the surface oxide on the base metal. 
The added oxygen alters the surface-tension driven fluid flow pat- 
tern in the weld pool. Similar results were observed with changes 
in filler wire surface oxide thickness, caused by changes in wire 
production conditions. 15 refs., 14 figs., 4 tabs. 


10459 (SAND-—90-2548C) Stress corrosion cracking of Al. 
Li-Cu-Zr alloy 2090 in aqueous Ci- and mixed CO3?-/Ci- 
environments. Buchheit, R.G. (Sandia National Labs., Albu- 
querque, NM (USA)); Wall, F.D.; Stoner, G.E.; Moran, J.P. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 19p. Sponsored 
by National Aeronautics and Space Administration; Commonwealth 
of Virginia Center for Innovative Technology. DOE Contract AC04- 
76DP00789. (CONF-910328—-2: NACE corrosion ‘91 symposium, 
Cincinnati, OH (USA), 11-15 Mar 1991). Order Number 
DE91007064. Source: OSTI; NTIS; GPO Dep. 

A comparison of the short-transverse SCC behavior of 2090 in 
pH 5.5 Cl- and alkaline CO3*—/CI— solutions using a static load 
smooth bar SCC technique was made. In the alkaline CO32-/CI- 
solutions, E,, for the a-Al matrix phase was 0.130 V more positive 
than the E,, of the subgrain boundary T; phase. In this environ- 
ment, stress corrosion cracking test specimens subjected to 
potentials in the window defined by the two breakaway potentials 
failed along an intersubgranular path in less than an hour. In the 
ClI- environment, the E,, values for the two phases were nearly 
equal and this rapid SCC condition could not be satisfied; accord- 
ingly SCC failures were not observed. Rapid SCC failure of 2090 
in CO3*-/CI- in our static load, constant immersion experiments 
appear to be related to recently reported “pre-exposure embrittle- 
ment” failures induced by immersing stressed specimens removed 
into ambient laboratory air after immersion in aerated NaCl solution 
for 7 days. In those experiments, specimens failed in less than 24 
hours after removal from solution. Our polarization experiments 
have shown that the corrosion behavior of T;, CO32-/CI— environ- 
ments, but the a-Al phase crack walls, is rapidly passivated. X-ray 
diffraction of the films which formed in simulated crevices suggests 
that this passivating film belongs to a class of compounds known 
as hydrotalcites. 


10460 (SAND-90-3233C) Considerations relating to pulsed- 
beam modification of materials. Myers, S.M.; Follstaedt, D.M.; 
Bourcier, R.J.; Dugger, M.T.; Mcintyre, D.C.; Rader, D.J. Sandia 
National Labs., Albuquerque, NM (USA). [1990]. 11p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-9011175—1: 3. international conference on intense ion- 
beam interaction with matter, Albuquerque, NM (USA), 6-8 Nov 
1990). Order Number DE91006771. Source: OSTI; NTIS; GPO 
Dep. 

lon implantation has been shown to produce unique improve- 
ments in the properties of a wide range of materials. This 
technology has been extensively used for doping of semiconduc- 
tors, where the required doses and implantation depths are 
relatively modest and readily achieved with commercial implanters. 
Other applications of ion implantation currently being pursued at a 
commercial level include the synthesis of buried second-phase lay- 
ers in Si and the improvement of metal surface properties such as 
hardness, friction, wear rate, and corrosion. However, these appli- 
cations have been severely constrained by the costs of treating 
large surface areas with the high ion doses required, and by the 
need to produce modified layers thicker than the range of the sub- 
MeV ions available from presently available commercial high-flux 
ion implanters. It therefore seems worthwhile to consider whether 
pulsed ion accelerators may offer advantages for such applications 
by providing high ion fluxes at MeV energies. The previously re- 
ported applications of pulsed accelerators to materials modification 
have used sub-MeV ion energies. The purpose of this article is to 
being these considerations the perspective of materials scientists 
who use ion implantation. We comment on needed extensions in 





implantation capabilities while leaving to others the question of 
whether these needs can be met with pulsed-beam technology. 
Further, in order to illustrate the kinds of beneficial materials modi- 
fications that can be achieved with implantation, we provide 
examples from recent work at Sandia National Laboratories, where 
large improvements have been realized in the tribological proper- 
ties and strengths of Fe and Ad alloys. 10 refs., 6 figs. 


10461 (SAND-91-0388C) Waste minimization through real- 
time process monitoring and control. Granstaff, V.E.; 
Weissman, S.H. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 7p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. (CONF-910279-5: Environmentally 
conscious manufacturing/technology applications workshop, Albu- 
querque, NM (USA), 20 Feb 1991). Order Number DE91007891. 
Source: OSTI;NTIS; GPO Dep. 

Environmental concerns are playing an increasingly important 
role in manufacturing processes. Hazardous wastes, such as 
volatile organic compounds and toxic metal ions, are by-products 
of polymer and plastic processing and electroplating. Solutions to 
these toxic waste problems can be short term or long term. One ex- 
ample of a short-term solution is to use engineering controls, such 
as barriers, to confine the hazards. A second type of short-term so- 
lution is to use process modifications to reduce the waste volume, 
for example by decreasing the volume of cleaning solvents. 
Forward-looking long-term solutions include direct substitution of 
nontoxic materials for toxic materials used in process or, as in flux- 
less soldering, replacement of the process with one that eliminates 
the use of toxic materials. A combination of these approaches is 
necessary for short- and long-term success in reducing waste. Pro- 
cess modifications, such as recycling and process control, can be 
applied to current or replacement processes to reap immediate 
benefits in reducing waste from excess process chemicals and pro- 
duction scrap. In this paper, we concentrate on programs in 
surface finishing that are in various stages of development to illus- 
trate the integration of a wide range of technologies. 2 figs. 


10462 (UCRL-JC—103725) Photoelectron diffraction of 
magnetic ultrathin films: Fe/Cu(001). Tobin, J.G. (Lawrence Liv- 
ermore National Lab., CA (USA)); Wagner, M.K.; Guo, X.Q.; Tong, 
S.Y. Lawrence Livermore National Lab., CA (USA). 3 Jan 1991. 
9p. Sponsored by U.S. Department of Defense; U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Grant ONR-00014-90- 
J-1749. (CONF-901 105-87: Fall meeting of the Materials Research 
Society, Boston, MA (USA), 24 Nov - 1 dec 1990). Order Number 
DE91007254. Source: OSTI;NTIS; GPO Dep. 

The preliminary results of an ongoing investigation of Fe/Cu(001) 
are presented here. Energy dependent photoelectron diffraction, in- 
cluding the spin-dependent variant using the multiplet split Fe3s 
state, is being used to investigate the nanoscale structures formed 
by near-monolayer deposits of Fe onto Cu(001). Core-level photoe- 
mission from the Fe3p and Fe3s states has been generated using 
synchrotron radiation as the tunable excitation source. Tentatively, 
a comparison of the experimental Fe3p cross section measure- 
ments with multiple scattering calculations indicates that the Fe is 
in a fourfold hollow site with a spacing of 3.6A between it and the 
atom directly beneath it, in the third layer. This is consistent with 
an FCC structure. The possibility of utilizing spin-dependent photo- 
electron diffraction to investigate magnetic ultrathin films will be 
demonstrated, using our preliminary spectra of the multiplet-split 
Fe3s os near-monolayer Fe/Cu(001). 18 refs., 10 figs. 


10463 (UCRL-JC—104593) Theoretical investigation of 
phase stability In non-magnetic Fe-V substitutional alloys. 
Sluiter, M.; Turchi, P.E.A. Lawrence Livermore National Lab., CA 
(USA). 18 Dec 1990. 7p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-901105-84: Fall 
meeting of the Materials Research Society, Boston, MA (USA), 24 
Nov - 1 dec 1990). Order Number DE91006711. Source: OSTI; 
NTIS; GPO Dep. 

The assessed phase diagram of Fe-V exhibits a continuous high 
temperature bec solid solution intersected at lower temperatures by 
a complex sigma phase centered around equiatomic composition. 
Slow kinetics of the bee to sigma transformation make it possible 
to retain the bee solid solution at low temperature. It has been ob- 
served that this metastable solid solution has a tendency to order 
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with a CsCl type structure (B2) below 970 K. As a first attempt to 
describe this behavior from an electronic structure approach, this 
paper will study the phase stability on the bec lattice using a realis- 
tic tight-binding Hamiltonian. Main features are as follows: Element 
and structure specific Slater-Koster parameters are used and lat- 
tice parameter effects are incorporated through scaling. Charge 
transfer is set to zero by rigidly shifting the onsite energies of one 
constituent. The Coherent Potential Approximation (CPA) is in- 
voked with four levels corresponding to states with s, p, to, and e, 
like symmetry. Effects of off-diagonal disorder (ODD) have not 
been included, instead, an average alloy Hamiltonian was defined 
using the Slater-Koster parameters of the components weighted by 
concentration. At equiatomic composition the effect of this approxi- 
mation has been evaluated by repeating the electronic structure 
calculation with inclusion of ODD effects. Effective pair interactions, 
as defined within the Generalized Perturbation Method (GPM), 
have been computed and have been used to evaluate the ground 
states of configurational order on the bec lattice in the Fe-V sys- 
tem. Furthermore, the theoretically derived energetic properties 
have been used to determine the phase diagram pertaining to the 
(metastable) bec lattice with the Cluster Variation Method (CVM) in 
the tetrahedron approximation. 11 refs., 4 figs., 1 tab. 


10464 (Y/DZ-16) Reclamation and disposal of water-based 
machining coolants. Taylor, P.A. Oak Ridge Y-12 Plant, TN 
(USA). [1982]. 9p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC05-840S21400. (CONF-820418-24: UCC-ND 
and GAT environmental protection seminar, Gatlinburg, TN (USA), 
5-7 Apr 1982). Order Number DE91006347. Source: OSTI; NTIS; 
GPO Dep. 

The Oak Ridge Y-12 Plant, which is operated by the Union Car- 
bide Corporation, Nuclear Division for the Department of Energy 
under US government contract W-7405-eng-26, currently uses 
about 10® L/yr (260,000 gal/yr) of water-based coolants in its ma- 
chining operations. These coolants are disposed of in a 110,000-L 
(29,000-gal) activated sludge reactor. The reactor has oxidized an 
average of 38.6 kg of total organic carbon (TOC) per day with an 
overall efficiency of 90%. The predominant bacteria in the reactor 
have been identified once each year for the past three years. Six 
primary types of water-based coolants are currently used in the 
machine shops. In order to reduce the coolant usage rate, efforts 
are being made to introduce one universal coolant into the shops. 
By using a biocide to limit bacterial deterioration and using a filter 
and centrifuge system to remove dirt and tramp oils from the 
coolant, the coolant discard rate can be greatly reduced. 1 tab. 


10465 Steel pipe and a method for welding thereof and 
pipeline resistant to carbon dioxide corrosion. Kimura, Mitsuo; 
Uegaki, Tatsufumi. 13 Oct 1990. Filed date 12 Apr 1990. Canada 
Patent patent application 2014471. 25p. Source: Micromedia Ltd., 
Technical Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

A pipeline and steel pipe having superior resistance to carbon 
dioxide corrosion, suitable for transporting crude oil, natural gas, 
and the like containing carbon dioxide, are disclosed. The pipeline 
includes, in combination, pipe sections including a base metal hav- 
ing a composition containing not more than 0.25 wt % C, 0.01-0.50 
wt % Si, 0.1-2.0 wt % Mn, not more than 0.03 wt % P, not more 
than 0.01 wt % S, 0.25-1.0 wt % Cr, 0.01-1.0 wt % Al, the balance 
substantially being Fe and inevitable impurities, and a weld metal 
connecting the pipe sections together having a Cr content ranging 
between a value which is 0.2 wt % smaller than the Cr content of 
the base metal and a value which is 1.0 wt % greater than the Cr 
content of the base metal. A method is also provided for circumfer- 
ential welding sections of steel pipes together. The method 
comprises gas-metal arc welding using a welding wire containing 
Cr and Ti in such amounts as to meet the condition of Cr wt % + 
3xTi wt % < 2.4 wt %. Tests are described to illustrate the materi- 
als and methods of the invention. 5 figs., 3 tabs. 
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Refer also to citation(s) 9381, 9459, 9460, 9612, 9816, 9854, 
10024, 10171, 10232, 10233, 10273, 10275, 10276, 10280, 10281, 
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10285, 10316, 10320, 10341, 10344, 10353, 10359, 10393, 10401, 
10448, 10452, 10454, 10529, 10620, 10733, 10929, 11193 


10466 (BNL-45672) X-ray absorption spectroscopy of ox- 
ide films on metals. Isaacs, H.S.; Davenport, A.J. Brookhaven 
National Lab., Upton, NY (USA). [1990]. 12p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH00016. (CONF- 
901073—14: 178. meeting of the Electrochemical Society (ECS), 
Seattle, WA (USA), 14-19 Oct 1990). Order Number DE91008100. 
Source: OSTI;NTIS; GPO Dep. 

The properties of the passivating oxide layer present on metals 
in aqueous environments determine the corrosion resistance of the 
metal or its alloys. Corrosion is rapid prior to oxide formation or fol- 
lowing its breakdown. In order to improve the corrosion resistance 
afforded by the oxide the subtleties of the interactions of its chem- 
istry, electrochemistry, structure, and physical properties must be 
understood. With the availability of broad band high intensity x-rays 
from synchronous light sources, many of these properties can now 
be studied in greater detail. A particular advantage in the use of 
x-ray absorption spectroscopy (XAS) is the ability to carry out sur- 
face studies directly in the environment where the oxide is formed 
and interacts with its environment. 36 refs., 8 figs., 1 tab. 


10467. (CEA-CONF-10346) Neutron spin depolarization by 
vortices in YBajCu30,. Petitgrand, D. (Laboratoire Leon Brillouin, 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR)); 
Gillon, B.; Mirebeau, |.; Parette, G.; Collin, G. Laboratoire Leon 
Brillouin (LLB) - Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). 1990. 4p. (CONF-900411-: International 
conference on transport properties of superconductors, Rio de 
Janeiro (Brazil), 29 Apr - 4 may 1990). Order Number 
DE91749068. Source: OSTI;NTIS (US Sales Only). 

The neutron spin depolarization technique has been used to in- 
vestigate the mixed state in a single crystal of YBagCus07. The 
polarization of the transmitted beam has been measured as a 
function of temperature and field in both H parallel to c and H per- 
pendicular to c configurations. When the sample is cooled in a 
constant external field, no depolarization is observed for fields up 
to 0.4 T. However a variation of the field from a zero field cooled 
state causes a strong depolarization of the neutrons even for mod- 
erate fields. The beam can recover an increasing polarization if the 
temperature is then raised above a characteristic temperature. 


10468 (CEA-CONF-10347) Spin glass freezing and super- 
conductivity in YBa2(Cu,_,Fex)30, alloys. Mirebeau, |. 
(Laboratoire Leon Brillouin, Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (FR)); Hennion, M.; Dianoux, J.; Caignaert, V.; 
Phillips, T.E.; Moorjani, K. Laboratoire Leon Brillouin (LLB) - Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 1990. 
8p. (CONF-900414—: Advances in material science and applica- 
tions of high temperature superconductors, Greenbelt, MD (USA), 
2-6 Apr 1990). Order Number DE91749072. Source: OSTI;NTIS 
(US Sales Only). 

We have studied the dynamics of the iron spins in superconduct- 
ing YBaz(Cup.94Feo.96)307 by neutron time-of-flight measurements. 
Two samples were investigated with slightly different characteris- 
tics, as shown by resistivity and neutron diffraction measurements. 
The same dynamical anomalies are observed by neutrons in both 
samples. Differences appear qualitative but not quantitative. In the 
whole temperature range, the q-dependence of the magnetic inten- 
sity mainly reflects the magnetic form factor of iron which shows 
that the iron spins are almost uncorrelated. The elastic and 
quasielastic intensities strongly vary with temperature. A spin glass 
like freezing is revealed at low temperature by a sharp decrease of 
the quasielastic intensity, an increase of the elastic or resolution 
limited intensity and a minimum in the quasielastic width. The 
freezing temperature (T; - 18 K) corresponds to that already deter- 
mined by a magnetic splitting in Mossbauer experiments. Above T;, 
the relaxation of the iron spins in the paramagnetic state is 
modified by the occurrence of superconductivity. We observe an in- 
crease of the quasielastic intensity and of the quasielastic width at 
the superconducting transition. 


10469 (CEA-CONF-10356) Polarised neutron study of flux 
line pinning in HoBa,Cu,07. Petitgrand, D. (Laboratoire Leon 
Brillouin, Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
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(FR)); Gillon, B.; Schweiss, P.; Collin, G. Laboratoire Leon Brillouin 
(LLB) - Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). 1990. 4p. (CONF-900411—: International conference on 
transport properties of superconductors, Rio de Janeiro (Brazil), 29 
Apr - 4 may 1990). Order Number DE91749074. Source: 
OSTI;NTIS (US Sales Only). 

Polarised neutron diffraction was used to study the penetration of 
flux lines in a superconducting single crystal of HoBagCu307. We 
have studied the variation of the mean flux density inside the sam- 
ple as a function of temperature and magnetic field for both H 
parallel to c and H perpendicular to c. 


10470 (CONF-900466-99) Microwave sintering of zirconia- 
toughened alumina composites. Kimrey, H.D.; Kiggans, J.O.; 
Janney, M.A.; Beatty, R.L. Oak Ridge National Lab., TN (USA). 
[1990]. 15p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract ACO05-840R21400. From Spring meeting of 
the Materials Research Society (MRS); San Francisco, CA (USA); 
16-21 Apr 1990. Order Number DE91007185. Source: OSTI;NTIS; 
GPO Dep. 

The feasibility of firing ziconia-alumina composites has been 
demonstrated. Techniques have been developed whereby virtually 
any composition of ZTA can be fired in 2.45- and 28-GHz mi- 
crowave fields. Comparing data from conventional and microwave 
firing shows that the sintering temperature can be as much as 
500°C lower for the microwave case. A reduction in sintering tem- 
perature, as suspected, appears to result in a significant decrease 
in the grain size in the microstructure. Apparently, the path of mi- 
crostructural change is altered so that densification can proceed 
with little coarsening as an interfering mechanism. The microwave 
effect appears to be a function of frequency. Our results give some 
indication of why the microwave effect was not seen earlier at 2.45 
GHz. Technological problems associated with producing uniform 
fields interfere and in this case mask the microwave effect. With 
larger cavities and perhaps more clever insulation schemes, it may 
be possible to reproduce the results in 2.45 GHz that are seem- 
ingly so easily achieved at higher frequency. 9 refs., 9 figs. 


10471 (CONF-901155—6) Ultrafine refractory particle forma- 
tion in counterflow diffusion flames. Katz, J.L.; Hung, 
Cheng-Hung. Johns Hopkins Univ., Baltimore, MD (USA). Dept. of 
Chemical Engineering. Sep 1990. 32p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-88ER45356. From Ameri- 
can Institute of Chemical Engineers fall annual meeting; Chicago, 
IL (USA); 11-16 Nov 1990. Order Number DE91007693. Source: 
OSTI;NTIS; GPO Dep. 

The effect of process variables (precursor concentration, resi- 
dence time, temperature, and electric field) on ceramic powder 
formation was studied using a counterflow diffusion flame burner. 
GeCl, and SiCl, were used as source materials for the formation 
of GeO, and SiO, in H2/Ar-O2/Ar flames. In-situ particle size and 
number density were determined using dynamic light scattering 
and 90° light scattering. A thermopheric sampling method also was 
used to collect particles directly onto carbon coated grids, and their 
size and morphology examined using a transmission electron mi- 
croscopy. Increasing the precursor concentration caused larger 
particles to form and enhanced surface growth effects; decreasing 
residence time favored homogeneous nucleation as the particle for- 
mation route; using higher temperatures resulted in larger primary 
particle size but less aggregation. Using GeCl, in the presence of 
a 1250 V/cm electric field, a three fold increase in particle size was 
obtained. Process variables also can affect particle phase; crys- 
talline particles were usually found when mostly small particles 
were produced; amorphous particles were found when high precur- 
sor concentration, long residence time, and low temperatures were 
used. These results show how desired particle characteristics 
(particle size, particle morphology, and particle phase) can be gen- 
erated through control of flame conditions. 19 refs., 13 figs., 1 tab. 


10472 (CONF-910162-2) Gelcast zirconia-alumina compos- 
ites. Omatete, O.0.; Bleier, A.; Westmoreland, C.G.; Young, A.C. 
Oak Ridge National Lab., TN (USA). [1991]. 17p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From 15. annual conference on composites and advanced ceram- 
ics; Cocoa Beach, FL (USA); 13-16 Jan 1991. Order Number 
DE91007835. Source: OSTI;NTIS; GPO Dep. 





Near net-shaped parts of zirconia-alumina composites have been 
successfully formed by gelcasting, a technique which utilizes in situ 
polymerization of acrylamide monomers. The high solids loading 
required for gelcasting (~50 vol %) was obtained by controlling the 
pH-dependent stability of the aqueous zirconia-alumina suspen- 
sions. A strong correspondence was found among the surface 
charges on the particles, colloidal stability, and the maximum solids 
loading. 14 refs., 3 figs., 2 tabs. 


10473 (CONF-910212—1) Effects of atmosphere and heat- 
Ing rate during processing of a ceramic superconductor. 
Balachandran, U. (Argonne National Lab., IL (USA). Materials and 
Components Technology Div.); Xu, D.; Zhang, C.; Dorris, S.E.; 
Russell, R.A.; Dusek, J.T.; Picciolo, J.J.; Poeppel, R.B.; Gao, Y.; 
Merkle, K.L.; Selvaduray, G. Argonne National Lab., IL (USA). Jan 
1991. 31p. Sponsored by U.S. DOE Conservation & Renewable 
Energy; U.S. DOE Energy Research; National Science Foundation. 
DOE Contract W-31109-ENG-38. Contract DMR88-09854. From 
High-temperature superconductors: processing and microstructure 
property relationships; New Orleans, LA (USA); 17-21 Feb 1991. 
Order Number DE91007761. Source: OSTI;NTIS; GPO Dep. 
Properties of ceramic superconductors depend strongly on the 
temperature, heating rate, pressure, and atmosphere used during 
synthesis and fabrication. We have developed a process for syn- 
thesizing orthorhombic YBazCu30, (123) superconducting powders 
by calcining the precursor powders under reduced total oxygen 
pressure. The resultant 123 powders are mixed with organics, and 
wires and coils are fabricated by extrusion. The wires and coils are 
fired at a reduced total pressure in flowing O2 to reduce the con- 
centrations of CO2, CO, and H2O and thus prevent decomposition 
of the 123. Transport critical current density of the superconductor 
decreases drastically with increasing concentrations of CO2 in the 
gas mixture. Transmission electron microscopy of materials sintered 
in O2 atmospheres containing various levels of CO, clearly shows 
the extent of grain boundary degradation. 29 refs., 9 figs., 2 tabs. 


10474 (CONF-910437—1) The role of soft (metallic) film in 
tribological behavior of ceramic materials. Ajayi, O.0.; Erdemir, 
A.; Erck, R.A.; Fenske, G.R.; Nichols, F.A. Argonne National Lab., 
IL (USA). [1990]. 26p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract W-31109-ENG-38. From Inter- 
national conference on wear of materials; Orlando, FL (USA); 7-11 
Apr 1991. Order Number DE91006003. Source: OSTI;NTIS; GPO 
Dep. 
The friction coefficient and wear rate in structural ceramic materi- 
als are often too high to make them attractive for applications 
requiring dry sliding. The role of a thin soft silver film in improving 
the tribological characteristics of silicon nitride materials is investi- 
gated in this study. In a pin-on-disc contact configuration in 
reciprocating motion, the friction coefficient was reduced by about 
50% and the wear rate by one to two orders of magnitude. The 
friction reduction is thought to be due to the reduction of the con- 
tact interface shear strength by the presence of the soft film. The 
wear rate reduction is likely due to modification of the contact 
stresses by the film. Combined, these two factors lead to a de- 
crease in the magnitude of the damaging tensile stresses. The 
durability and thus the effectiveness of the film is very dependent 
on the bond strength (i.e., adhesion strength) between the film and 
the substrate. 21 refs., 4 figs., 1 tab. 


10475 (CONF-8910245—Summs., pp. 27-38) Composite heat 
exchanger materials support. Federer, J.1. (Oak Ridge National 
Lab., TN (USA)). USDOE Assistant Secretary for Conservation and 
Renewable Energy, Washington, DC (USA). Office of Industrial 
Programs. Jul 1990. From Advanced Heat Exchangers Program re- 
view meeting; Herndon, VA (USA); 11-12 Oct 1989. In Advanced 
Heat Exchangers Program review meeting. Summary report. 282p. 
Order Number DE91004625. Source: OSTI;NTIS. 

This presentation describes the progress made in evaluating the 
thermal stability and corrosion behavior of ceramic composites in 
an oxidizing atmosphere containing sodium carbonate vapor. The 
composites tested were PRD 166 and Sumitomo in matrices of 
ZrOz and Al,O3. Ceramic composites consist of continuous fiber 
hoop- or helical-wrapped in a ceramic matrix. This report consists 
of copies of overheads used in the presentation and a record of a 
question and answer session. 
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10476 (CONF-8910245—-Summs., pp. 101-106) ORNL [Oak 
Ridge National Laboratory] overview of materials 

work. Karnitz, M.A. (Oak Ridge National Lab., TN (USA)). USDOE 
Assistant Secretary for Conservation and Renewable Energy, 
Washington, DC (USA). Office of Industrial Programs. Jul 1990. 
From Advanced Heat Exchangers Program review meeting; Hern- 
don, VA (USA); 11-12 Oct 1989. In Advanced Heat Exchangers 
Program review meeting. Summary report. 282p. Order Number 
DE91004625. Source: OSTI;NTIS. 

This presentation described the program in place to support US 
DOE Office of Industrial Programs and contractors in heat ex- 
changer project support and technology development for industrial 
waste heat utilization. The program provides for performing labora- 
tory corrosion tests and in selection of ceramic materials for use in 
heat exchangers. There is also technology development in the 
areas of gelcasting, ceramic coatings and diagnostic tools for eval- 
uating the corrosion potential for ceramic heat exchangers. This 
report consists of copies of overheads used in the presentation. 


10477 (CONF-8910245—Summs., pp. 117-135) Gelcasting of 
monolithic ceramics and chopped fiber reinforced composites. 
Young, A.C. (Oak Ridge National Lab., TN (USA)). USDOE Assis- 
tant Secretary for Conservation and Renewable Energy, 
Washington, DC (USA). Office of Industrial Programs. Jul 1990. 
From Advanced Heat Exchangers Program review meeting; Hern- 
don, VA (USA); 11-12 Oct 1989. In Advanced Heat Exchangers 
Program review meeting. Summary report. 282p. Order Number 
DE91004625. Source: OSTI;NTIS. 

This presentation describes the progress of a project to use 
gelcasting technology to produce monolithic ceramics and fiber re- 
inforced ceramic composites. The completion of gelcasting for 
Al2,O3 is described as is progress to date in work on SiC. This re- 
port consists of copies of overheads used in the presentation and 
a record of a question and answer session. 


10478 (CONF-8910245—Summs., pp. 137-143) Scale up of a 
process for manufacture of beta silicon carbide powder. Shaf- 
fer, P.T.B. (Advanced Refractory Technologies, Inc., Buffalo, NY 
(USA)). USDOE Assistant Secretary for Conservation and Renew- 
able Energy, Washington, DC (USA). Office of Industrial Programs. 
Jul 1990. From Advanced Heat Exchangers Program review meet- 
ing; Herndon, VA (USA); 11-12 Oct 1989. In Advanced Heat 
Exchangers Program review meeting. Summary report. 282p. Or- 
der Number DE91004625. Source: OSTI;NTIS. 

This presentation describes the expansion of existing manufac- 
turing process for the production of sinterable SiC powder. The 
process described is a nonaqueous, dry purification process for 
SiC powder synthesized via the carbothermal reduction of silica. 
The existing process produces crude SiC which is further pro- 
cessed mechanically and by acid wash to produce the sinterable 
powder. This report consists of copies of overheads used in the 
presentation and a record of a question and answer session. 


10479 (CONF-8910245—Summs., pp. 145-153) Development 
of a manufacturers capability to fabricate whisker-toughened 
ceramic tubes. Karnitz, M.A. (Oak Ridge National Lab., TN 
(USA)). USDOE Assistant Secretary for Conservation and Renew- 
able Energy, Washington, DC (USA). Office of Industrial Programs. 
Jul 1990. From Advanced Heat Exchangers Program review meet- 
ing; Herndon, VA (USA); 11-12 Oct 1989. In Advanced Heat 
Exchangers Program review meeting. Summary report. 282p. Or- 
der Number DE91004625. Source: OSTI;NTIS. 

This presentation describes progress in a project to have a ce- 
ramic manufacturer develop manufacturing capability for fabricating 
large diameter whisker-toughened alumina tubes. This includes the 
assessment of the potential commercial use of these tubes for heat 
exchangers and radiant tubes, development of a commercialization 
plan for selling the tubes and the development of a manufacturing 
plan for fabricating the tubes. This report consists of copies of 
overheads used in the presentation and a record of a question and 
answer session. 


10480 (CONF-9010193—4) Forming of silicon nitride by gel- 
casting. Omatete, 0.0. (Oak Ridge National Lab., TN (USA)); 
Strehlow, R.A.; Armstrong, B.L. Oak Ridge National Lab., TN 
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(USA). [1990]. 8p. Sponsored by U.S. DOE Conservation & Re- 
newable Energy. DOE Contract ACO5-840R21400. From Annual 
automotive technology development contractors coordination meet- 
ing; Dearborn, MI (USA); 22-25 Oct 1990. Order Number 
DE91006339. Source: OSTI;NTIS; GPO Dep. 

Gelcasting is a near-net-shape forming technique that is applica- 
ble to various types of powders. It is accomplished by casting a 
concentrated suspension of a commercial ceramic powder in a so- 
lution of a polymerizable monomer and then polymerizing. The 
monomer used in the process is acrylamide which undergoes a 
vinyl polymerization. A filled gel is formed, which is dried and pro- 
cessed further. Gelcasting of alumina, sialon and silicon nitride has 
been carried out as the principal part of the Oak Ridge National 
Laboratory (ORNL) program. Two rotors have been gelcast as part 
of a cooperative research agreement between Allied-Signal 
Aerospace Company and ORNL. Emphasis is placed on the unit- 
operations of the process. Because a requirement of the process is 
a castable suspension of more than 50 vol % solids loading, good 
dispersion is crucial. Drying, another key process, has been stud- 
ied extensively. Data on the relationship of physical properties of 
products to some of the more significant processing variables is 
discussed. Environmental, safety and hygiene issues are summa- 
rized. 9 refs., 7 figs. 


10481 (CONF-9103130-1) The application of neutron 
diffraction time-of-flight measurements to the study of strain 
in composites. Kupperman, D.S.; Majumdar, S.; Singh, J.P. Ar- 
gonne National Lab., IL (USA). Feb 1991. 26p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 
NATO advanced research workshopon measurement of residual 
stress and applied stress using neutron diffraction; Oxford (UK); 
18-22 Mar 1991. Order Number DE91008106. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Neutron diffraction time-of-flight measurements using the Intense 
Pulsed Neutron Source at Argonne National Laboratory have been 
employed to study strain (from which stress is calculated) in a 
variety of metal- and ceramic-matrix composite structures. For ex- 
ample, the effect of fabrication procedures (e.g. thermal cycling) on 
strain in the constituents of a metal-matrix composite have been 
studied. In this example, neutron diffraction experiments have been 
useful to quantify the process induced reduction of strain in the 
composite fibers. Measurements carried out to 900°C on this ma- 
terial have been used to validate theoretical assumptions in the 
prediction of fabrication induced residual stress. Neutron diffraction 
studies of a high-temperature ceramic superconducting composite 
consisting of yttrium-barium-copper-oxide (YBCO) with various vol- 
ume fractions of silver have also been carried out. The results of 
these experiments have provided information of the effect of silver 
content on stoichiometry, strength of interface bonding between sil- 
ver and YBCO (indicated by the tensile strains in the silver), and 
creep mechanisms during fabrication. Ceramic matrix composites 
with randomly dispersed ceramic whiskers have also been studied. 
Comparison of measured data with analytical model predictions 
gave important clues to the micromechanisms involved in the cre- 
ation of the residual stresses. 


10482 (CRIE-T-89051) Development of Nb3Sn AC super- 
conductor. part 1.: Attempt for high Jsub c. Akita, S. (Central 
Research Inst. of Electric Power Industry, Tokyo (Japan)); Tanaka, 
T.; Kubota, Y.; Yasohama, K.; Kobayashi, H.; Ogasawara, T. Cen- 
tral Research Inst. of Electric Power Industry, Komae, Tokyo 
(Japan). Energy and Environment Lab. May 1990. 47p. (in Japan- 
ese). Order Number DE91742150. Source: OSTI; NTIS (US Sales 
Only). 

This paper described the development of Nb 3 Sn superconduct- 
ing wire for ac service. Wires are manufactured by the internal 
diffusion method, that is, by embedding many Nb filaments into Cu 
matrix, by drawing them to predetermined diameter, by plating Sn 
on the outside and then by diffusing Sn into inner part of wires 
through heat treatment to form Nb 3 Sn. Critical current J < at 4.2K 
and magnetic flux density of 2T was 10 1° A/m 2 at the diameter of 
0.1 micron or more, indicating that this value is 1,000 times larger 
than that of Cu conductor. But finer filament of 0.05 micron re- 
sulted J _ of 1/5 because the diffusion of Sn is not sufficient and 
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the formed amount of Nb 3 Sn was fewer. When the internal diffu- 
sion method where Sn is embedded from the begining into Cu/Nb 
composite wires, and drawing and heat treatment were carried out, 
J increased two times or more. The ac loss of wire of 0.6 micron 
diameter was 10 kJ/m ° per cycle at magnetic field amplitude of 
1T, that is, 40% of Cu conductor. The ac loss is three times higher 
than the theoretical value and much finer wires of circular cross 
section are required. 6 refs., 26 figs., 7 tabs. 


10483 (DOE/ECU-87/7, pp. 37-45) Ceramic surface modifi- 
cation. Eberhardt, J.J. (Dept. of Energy, Washington, DC (USA)). 
USDOE Office of Scientific and Technical Information, Oak Ridge, 
TN (USA). Jun 1988. (PB-87-900407). In Energy conversion and 
utilization technologies. The 1987 ECUT bulletin compendium, 
January—December 1987. 68p. Order Number DE91006286. 
Source: OSTI;NTIS. 

ECUT undertook research beginning in 1983 to explore novel 
methods of surface modification to provide toughened ceramic ma- 
terials for application to high-temperature heat engines and heat 
exchangers. ECUT-sponsored projects are being conducted in the 
following areas: ion implantation of ceramics and laser surface 
modification of ceramics. The following projects described are part 
of the ion implantation study: toughening of oxide surfaces through 
ion implantation of yttria-stabilized zirconia and single crystal alpha- 
alumine (sapphire); effect of ion implantation on flexural strength 
and weak properties of sapphire; high energy ion implantation of 
SiC and SigN,; joining studies of alpha-SiC with itself; strength and 
flow distribution in ion implanted specimens; ion implantation of Ni 
ions into TiB2; and wear studies of Ni ions implanted TiBz. Laser 
surface modification studies include: studies of laser surface modi- 
fied SiC and SisN,; optimization of pulsed laser operation; and 
modeling of laser-solid interactions. 


10484 (DOE/ER/13331-T2 i6, 18-135) Study of high- 
temperature gas-particle reactions - (Plasma-particle reaction). 
Elliott, J.F. Massachusetts Inst. of Tech., Cambridge, MA (USA) 
Energy Lab.; Idaho National Engineering Lab., Idaho Falls, ID 
(USA). Dec 1990. In The collaborative program of research in engi- 
neering science. Annual report, September 1, 1989—December 31, 
1990. 273p. Order Number DE91006741. Source: OSTI;NTIS. 

Research is continuing on the measurement of temperatures and 
kinetics of phase transformations and reactions of small particles 
(10 um to 150 um) and thin fibers that are exposed to heating cy- 
cles and atmospheres encountered in plasma processing and flash 
smelting of materials. The materials studied include refractory ce- 
ramics (alumina, silica, silicon carbide, tungsten carbide), metals 
and alloys (chromium, iron nickel), sulfides (chalcopyrite, lead sul- 
fide, nickel sulfide), and various types of carbon. The final structure 
of materials processed at high-temperatures depends principally on 
their thermal history, especially their cooling rates. The measure- 
ment of rapidly changing temperature of a small particle has been 
one of the principle issues of the research in progress. The com- 
mon non-contact temperature measurement methods (one- and 
two-color pyrometry) have been analyzed to establish calibration 
and data correction methods to obtain more accurate temperature 
measurements of small, rapidly heated and cooled particles. A 
study of heat-pulsing of alumina particles under conditions where 
vaporization takes place has been completed. This study has 
confirmed the previously measured vaporization rate, the measure- 
ment of levels of undercooling of liquid alumina under conditions of 
rapid cooling, and has resulted in better methods for correction of 
the apparent temperatures measured under such conditions. 


10485 (DOE/ER/13725—4) Solid state, surface and catalytic 
studies of oxides: Progress report, February 1, 1990—January 
31, 1991. Kung, H.H. Northwestern Univ., Evanston, IL (USA). 
Dept. of Chemical Engineering. 1 Feb 1991. 7p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-87ER13725. Or- 
der Number DE91007979. Source: OSTI;NTIS; GPO Dep. 

Work conducted in this period can be grouped into three 
projects, all of which deals with the selective oxidative dehydro- 
genation of butane and propane: investigation of the reasons for 
the differences in the observations reported by us, which showed 
that magnesium orthovanadate Mg3(VO,4)2 is the selective phase 
for the oxidative dehydrogenation of butane and propane, and 





those by Volta and coworkers which showed that the orthovana- 
date is nonselective for propane and the selective phase is 
magnesium pyrovanadate. Investigation of the effect of reducibility 
of the cations in the orthovanadate structure on the selectivity in 
the oxidative dehydrogenation reaction. Investigation of the effect 
of support. 3 refs., 1 fig., 1 tab. 


10486 (DOE/ER/45150-6) High resolution microstructural 
and microchemical analysis of zirconia eutectic interfaces: 
Progress report, 1 July 1990-30 June 1991. Notis, M.R. Lehigh 
Univ., Bethlehem, PA (USA). [1991]. 4p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-84ER45150. Order Number 
DE91008032. Source: OSTI;NTIS; GPO Dep. 

The research performed here is of significance with respect to 
new materials technology and in fundamental materials science. 
The materials being studied, zirconia-based ceramics and eutec- 
tics, have application as sensors, as catalyst supports, as 
substrate materials for high-T-superconductors, and as structural 
ceramics because of their unusual high-toughness behavior. The 
work performed on precipitation/coarsening in ternary zirconia ce- 
ramics highlights the driving forces which control coarsening 
kinetics and morphology, and hence which effect mechanical prop- 
erties during long-time aging. The work performed on microscopy 
of interphase interfaces in zirconia lamellar eutectics represents the 
most in-depth study available to date concerning the structure of, 
and relaxation processes which take place at, interfaces in ceramic 
materials. 


10487 (ENEA-RT-TIB-86-16) Laser synthesis and crystallo- 
graphic characterization of ultrafine SIC powders. Fantoni, R. 
(ENEA, Frascati (Italy). Dipt. Tecnologie Intersettoriali di Base); 
Borsella, E.; Enzo, S.; Piccirillo, S.; Ceccato, R. ENEA, Frascati 
(Italy). Dipt. Tecnologie Intersettoriali di Base; Venice Univ. (Italy). 
Dipt. di Chimica Fisica. 1989. 17p. (RT/TIB—86-16). Order Number 
DE91003066. Source: OSTI;NTIS (US Sales Only). 

High purity, ultrafine SiC powders have been produced from gas 
phase reactants (SiH,, CoH2) in a COz2 laser induced process. The 
flow reactor designed to operate with a medium power (10-50 W) 
continuous wave COz laser source is described. The mechanism 
of gas phase reactions involved has been investigated by means 
of on line optical diagnostics. Powders produced have been char- 
acterized by means of conventional chemical and spectroscopic 
methods. The X-ray results point out a growth mechanism by coa- 
lescence, i.e., whole islands move in the flame to take part in 
binary collisions, analogously to what observed for particles pro- 
duced by inert gas evaporation. 


10488 (INIS-SU-220, pp. 103) Influence of fluorine ion im- 
plantation on formation of superconducting phase in bismuth 
films. Gorshkov, O.N.; Paviov, P.V. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-|ssledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In Theses of 
reports of the 20. All-union conference on physics of charged parti- 
cles interaction with crystals. Order Number DE91003054. Scurce: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. SUPERCONDUCTING FILMS/physical radiation ef- 
fects; BISMUTH OXIDES; CALCIUM OXIDES; COPPER OXIDES; 
FLUORINE IONS; ION IMPLANTATION; KEV RANGE 10-100; 
PHASE STUDIES; STRONTIUM OXIDES; TYPE-Il SUPERCON- 
DUCTORS 


10489 (INIS-SU-220, pp. 108) Change in element composi- 
tion of AMg6 alloy irradiated by nitrogen and boron ions. 
Gol'tsev, V.P.; Khodasevich, V.V.; Gym, Kh.; Uglov, V.V. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-Issiedovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296—: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28-30 May 1990). In Theses of reports of the 20. All-union 
conference on physics of charged particles interaction with crystals. 
Order Number DE91003054. Source: OSTI;NTIS (US Sales 
Only);INIS. 
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Short note. ALUMINIUM BASE ALLOYS/chemical composition; 
ALUMINIUM BASE ALLOYS/physical radiation effects; BORON 
IONS; DOSE-RESPONSE RELATIONSHIPS; KEV RANGE 10-100; 
MAGNESIUM ALLOYS; NITROGEN IONS 


10490 (INIS-SU-224(Vol.3), pp. 152) Crystal acoustic prop- 
erties information retrieval system. Abramov, S.U. (Moskovskii 
Inst. Stali i Splavov, Moscow (USSR)); Blistanov, A.A.; Perelo- 
mova, N.V. AN SSSR, Moscow (USSR). 1989. 475p. 
(CONF-890859—: 12. European crystallographic meeting and inter- 
national exhibition on apparatus and literature on crystallography, 
Moscow (USSR), 20-29 Aug 1989). In 12. European crystallo- 
graphic meeting. V. 3: Collected abstracts. Order Number 
DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. LITHIUM COMPOUNDS/information _ retrieval; 
LITHIUM COMPOUNDS /physical properties; NIOBATES/ 
information retrieval; NIOBATES/physical properties; TANTALATES/ 
information retrieval; TANTALATES/physical properties; CRYS- 
TALS; INFORMATION SYSTEMS; NIOBATES; TANTALATES 


10491 (INIS-SU-224(Vol.3), pp. 368) Smallangle X-ray 
diffraction by oxides TazgOs and Nb2Os. Aleshina, L.A. (Petroza- 
vodskij Gosudarstvennyj Univ., Petrozavodsk (USSR)); Petrova, 
V.V.; Chekmasova, S.S.; Repnikova, E.A.; Shivrin, O.N. AN SSSR, 
Moscow (USSR). 1989. 475p. (CONF-890859-: 12. European 
crystallographic meeting and international exhibition on apparatus 
and literature on crystallography, Moscow (USSR), 20-29 Aug 
1989). In 12. European crystallographic meeting. V. 3: Collected 
abstracts. Order Number DE91003068. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 ref., 1 tab. NIOBIUM OXIDES/phase studies; NIO- 
BIUM OXIDES/porosity; TANTALUM OXIDES/phase studies; 
TANTALUM OXIDES/porosity; AMORPHOUS STATE; CRYSTALS; 
FILMS; POROSITY; X-RAY DIFFRACTION 


10492 (INIS-SU-224(Vol.3), pp. 435) Antiferromagnetic or- 
dering in crystals (ErxY,_,)3Al;0,;2 with garnet structure. 
Bagdasarov, Kh.S. (AN SSSR, Moscow (USSR). Inst. Kristallo- 
grafii); Dodokin, A.P.; Sorokin, A.S. AN SSSR, Moscow (USSR). 
1989. 475p. (CONF-890859-: 12. European crystallographic meet- 
ing and international exhibition on apparatus and literature on 
crystallography, Moscow (USSR), 20-29 Aug 1989). In 12. Euro- 
pean crystallographic meeting. V. 3: Collected abstracts. Order 
Number DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 
Short note. 2 refs. ALUMINIUM OXIDES/magnetic susceptibility; 
ERBIUM OXIDES/magnetic susceptibility; YTTRIUM OXIDES/ 
magnetic susceptibility; CRYSTALS; SOLID SOLUTIONS; TEM- 
PERATURE DEPENDENCE; ULTRALOW TEMPERATURE 


10493 (INIS-SU-227, pp. 13-15) YBajCu307_, film orienta- 
tion relations with (110)SrTIO, substrates. Martovitskij, V.P.; 
Rodin, V.V.; Tokarchuk, D.N. AN SSSR, Moscow (USSR). Fizich- 
eskij Inst. 1989. 53p. (In Russian). In Experimental and theoretical 

ysics: Collection. | Order Number DE91003069. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Relative quantities of (110) and (103) orientation crystallites, 
grown by high-frequency magnetron sputtering on (110)SrTiO3 
substrates are determined using special X-ray diffraction methods. 
7 refs.; 2 fig. 


10494 (KU-HCOE-FL2-R-90-14) Theory of angle-resolved 
photoemission from the cuprate superconductors. Hedegard, 
P. (Copenhagen Univ. (Denmark). Physics Lab.); Pedersen, M.B. 
Copenhagen Univ. (Denmark). H.C. Oersted Inst. 14 Sep 1990. 
16p. Order Number DE91622492. Source: OSTI;NTIS (US Sales 
Only);INIS. 

We show that the photoemission spectrum for an RVB state with 
bosonic spins and fermionic charges consists of a peak on top of a 
broad background. The ’Fermi surface’ corresponds to hole pock- 
ets around certain k-vectors. The theoretical predictions are 
compared with the available experimental data, and with the re- 
sults obtained by other approaches. (orig.). 


10495 (LBL-29769) An historical mullite fiber-reinforced 
ceramic composite: Characterization of the ‘wootz’ crucible 
refractory. Lowe, T.L. (California Univ., Berkeley, CA (USA)); 
Merk, N.; Thomas, G. Lawrence Berkeley Lab., CA (USA). Oct 
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1990. 17p. Sponsored by U.S. DOE Energy Research; 
Government of India. DOE Contract AC03-76SF00098. (CONF- 
900466-94: Spring meeting of the Materials Research Society 
(MRS), San Francisco, CA (USA), 16-21 Apr 1990). Order Number 
DE91005401. Source: OSTI;NTIS; GPO Dep. 

Since at least the sixteenth century, the “wootz” ultra-high car- 
bon white cast-iron ingot was produced in India by melting or 
carburising iron in a crucible. This ingot was forced into sword 
blades of so-called Damascus steel. The charged crucible was 
fired in a long (24-hour) single cycle at high temperature (1150- 
1250°C) in a strongly reducing atmosphere. Raw materials for the 
refractory vessel are clay and “coked” rice husks. At high tempera- 
tures, two phases reinforce the glassy matrix: cristobalite relics of 
rice husks and a network of mullite crystals. This paper character- 
izes the microstructure and chemistry of the mullite network in the 
glassy matrix by means of a combination of techniques: optical mi- 
croscopy, XRD, SEM, TEM and EDS, and HREM. 13 refs., 11 figs. 


10496 (NORDITA-90/58-S(prepr.)) Two dimensional vortex 
fluctuations in the non-linear current-voltage characteristics 
for high temperature superconductors. Jensen, H.J. (Nordisk 
Inst. for Teoretisk Fysik, Copenhagen (Denmark)); Minnhagen, P. 
Nordisk Inst. for Teoretisk Fysik, Copenhagen (Denmark). 1990. 
14p. Contract SNRC F-FU 4040-303;SNRC S-FO 4040305. Order 
Number DE91622493. Source: OSTI;NTIS (US Sales Only);INIS. 

The non-linear current-voltage (I-V) characteristics are discussed 
in terms of thermally activated vortex-antivortex pairs in the CuO2- 
planes. The interaction energy of the two vortices in a pair grows 
linearly with their separation due to the interplane coupling. This 
linear interaction gives rise to a critical current which decreases lin- 
early with the temperature. The I-V characteristic has the form 
Vecl(I-le)-1. Comparisons with experiments on YBaCuO are 
discussed. We suggest that the I-V data in case of a magnetic field 
may be associated with a thermal vortex-unbinding transition. 
(orig.). 


10497 (SAND-90-2754C) Phase formation in the Tl-Ca-Ba- 
Cu-O system. Aselage, T.L. (Sandia National Labs., Albuquerque, 
NM (USA)); Voigt, J.A.; Venturini, E.L.; Hammetter, W.F.; Van- 
Deusen, S.B.; Lamppa, D.L.; Tissot, R.G.; Eatough, M.O.; Keefer, 
K.D. Sandia National Labs., Albuquerque, NM (USA). [1990]. 17p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-901125—10: 2. international ceramic science 
and technology congress, Orlando, FL (USA), 12-15 Nov 1990). 
Order Number DE91008184. Source: OSTI;NTIS; GPO Dep. 

The formation of phases in the Tl-Ca-Ba-Cu-O system under 
conditions approaching equilibrium has been investigated. The oxy- 
gen pressure (~3 atm.) and sample temperature (890°C) were 
held constant, and the TlsO vapor pressure over the sample was 
controlled by controlling the temperature of a Tl2O3 source. High 
source temperature (>825°C) resulted in the formation of Tl-rich, 
non-superconducting phases. A range of lower source temperatures 
(725—800°C) were found for which the superconducting 2122 and 
2223 phases appear to be stable. These phases decomposed with 
source temperature below about 725°C. Transition temperatures of 
the superconducting phases in multiphase samples are sharp (123 
K for 2223, 100 K for 2122), and do not depend on the Ca:BA:Cu 
ratio of the sample. Because of contamination of the samples with 
BaCOs3, the dependence of phase formation and properties on stoi- 
chiometry could not be determined. 23 refs., 4 figs. 


10498 (SAND-90-8253) The elastic properties of aged pal- 
ladium tritides. Wolfer, W.G. Sandia National Labs., Livermore, 
CA (USA). Dec 1990. 15p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DR00789. Order Number 
DE91008120. Source: OSTI;NTIS; GPO Dep. 

The elastic constants for palladium and palladium hydride single 
crystals are reviewed and values are computed for the correspond- 
ing polycrystalline materials. It is found that the elastic moduli of 
the unaged hydride phase are smaller than those of the metal 
phase by only a few per cent. However, the presence of helium 
bubbles leads to a more significant reduction of the elastic moduli. 
Predictions for this reduction are presented as a function of the re- 
tained helium in aged materials. 13 refs., 7 figs. 
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10499 (SAND-91-0460C) Low temperature properties of 
boron carbides. de Rooy, J.C.J.M. (Rijksuniversiteit Leiden 
(Netherlands). Kamerlingh Onnes Lab.); Reefman, D.; van der Put- 
ten, D.; Brom, H.B.; Aselage, T.; Emin, D. Sandia National Labs., 
Albuquerque, NM (USA). [1990]. 4p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
900870-8: 10. international symposium on boron, borides and 
related compounds, Albuquerque, NM (USA), 27-30 Aug 1990). 
Order Number DE91008172. Source: OSTI;NTIS; GPO Dep. 

We have investigated boron carbides, B;_,C, with x = 0.1, 0.13 
and 0.2, especially below 1 K. The samples were characterized by 
ESR. The integrated intensities are roughly sample independent 
and correspond to about 102° spins per gram. The temperature (T) 
dependences are Curie like. The line shapes were lorentzian and 
for x = 0.1 and 0.13 are strongly temperature dependent, which is 
suggestive for a coupling of linewidths and charge carriers. The 
room temperature linewidths are 0.38 mT, 32.6 mT and 23.5 mT 
for resp. x = 0.2, 0.13 and 0.1. Also the AC susceptibility (chi) 
measured down to 100 mK points to a similar small number of 
spins. There is no sign of a Pauli susceptibility within experimental 
error. No phase transition (e.g. to a superconducting state) is ob- 
served. For x = 0.13 and 0.1 a very small specific heat, C, is seen. 
The T dependence of C can be described by a T® plus a small cu- 
bic term, a about 0.26. The relation between C and x can be 
explained with a random exchange model. The C-value for x = 0.2 
is below the limit of our experimental accuracy. 8 refs., 1 fig. 


10500 (UCRL-CR-105155) Combustion synthesis of 
nonoxide ceramic and composite preforms for liquid-metal in- 
filtration. Halverson, D.C. Lawrence Livermore National Lab., CA 
(USA). Oct 1990. 397p. Sponsored by U.S. Department of 
Defense. DOE Contract W-7405-ENG-48. Order Number 
DE91007054. Source: OSTI;NTIS; GPO Dep. 

Thesis. Submitted to University of California, Davis. 

The combustion synthesis of elemental titanium and carbon is 
used to produce titanium carbide preforms with porosities ranging 
from 50-70% for subsequent liquid-metal infiltration. Different tita- 
nium powders and carbon powders (carbon blacks, cokes, and 
graphites) with different physical and chemical properties are used 
as reactants to systematically study the effect of changing reac- 
tants and consolidation method on pre-ignition compact density. 
Two methods of consolidation are used; uniaxial cold pressing and 
colloidal pressure filtration. The influence of the reactants, their 
consolidation, and thermal-vacuum conditioning (outgassing) of the 
pre-ignition compacts is related to combustion-synthesized TiC pre- 
form density and morphology. An optimum thermal-vacuum 
treatment is developed to produce uniform preform microstructures, 
without exfoliation, during synthesis under vacuum. A simple heat 
transfer model is proposed for the process and the thermodynamics 
and kinetics of the process are reviewed. Combustion-synthesized 
preform microstructures are characterized and a relationship be- 
tween the thermal diffusivity and preform network morphology is 
deduced, primarily from a difference in the thermal conductivities of 
carbon black and graphite. Finally, molten-metal infiltration of alu- 
minum into combustion-synthesized preforms is demonstrated 
using TiC and B,C-TiBs preforms. 404 refs., 88 figs., 8 tabs. 


10501 (UCRL-CR-105373) Application of MeV ions to the 
analysis and modification of high temperature superconduct- 
ing materials: Final report. Tombrello, T.A. Lawrence Livermore 
National Lab., CA (USA). 2 Nov 1990. 18p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. Order 
Number DE91007317. Source: OSTI;NTIS; GPO Dep. 

In analyzing the composition of high T-superconducting materials 
using heavy-ion RBS we discovered that the electronic excitation of 
the target caused mixing to occur. To study this effect we made su- 
perlattice structures of alternating thin layers of BagY¥CugO¢,, and 
BaF2. At this point in the process some mixing has occurred, but 
the individual layers are still visible. However, as the bombardment 
continued the layers were mixed together. It may well be that one 
can use this phenomenon to produce high T-materials with a wide 
range of compositions. In this report, we discuss modifications to 
the high T,superconductors and the subsequent analysis. 10 figs. 


10502 (UCRL-ID-105842) Ambient temperature fracture 
strength of pure alumina. Henshall, G.A.; Nguyen, N.Q. Lawrence 





Livermore National Lab., CA (USA). 19 Dec 1990. 17p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
Order Number DE91007628. Source: OSTI;NTIS; GPO Dep. 

The fracture of alumina copper-vapor laser tubes has led to 
great interest in the mechanical properties of pure alumina (a- 
AlzO3) in the Copper Laser Program. In particular, knowledge of 
the fracture strength of the alumina used to make these tubes is 
required at temperatures ranging from ambient to 1500°C. The 
purpose of the work reported here was to confirm that the fracture 
strength data reasonably well describe the behavior of the alumina 
used in the Copper Laser Program. The goal was to make this in- 
vestigation with the minimum of effort and cost. To this end, only 
ambient temperature tests were planned. 


10503 (UCRL-JC—105876) Positron lifetime studies of 
defect structures in Ba; _,K,BiO3. O’Brien, J.C. (Lawrence Liver- 
more National Lab., CA (USA)); Howell, R.H.; Radousky, H.B.; 
Sterne, P.A.; Hinks, D.G.; Folkerts, T.J.; Shelton, R.N. Lawrence 
Livermore National Lab., CA (USA). 20 Dec 1990. 8p. Sponsored 
by U.S. DOE Defense Programs; U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-48 ;W-31109-ENG-38. (CONF- 
901105-89: Fall meeting of the Materials Research Society, 
Boston, MA (USA), 24 Nov - 1 dec 1990). Order Number 
DE91007341. Source: OSTI;NTIS; GPO Dep. 

Temperature-dependent positron lifetime experiments have been 
performed from room temperature to cryogenic temperatures on 
Ba,_,KxBiOg3, for x = 0.4 and 0.5. From the temperature depen- 
dence of the positron lifetime in the normal state, we observe a 
clear signature of competition between separate defect populations 
to trap the positron. Theoretical calculations of lifetimes of free or 
trapped positrons have been performed on Ba;_,KxBiO3, to help 
identify these defects. Lifetime measurements separated by long 
times have been performed and evidence of aging effects in the 
sample defect populations is seen in these materials. 5 refs., 3 
figs. 


10504 (UM-P-90/64) Ferroelectric and ferroelastic domain 
structures in piezoelectric ceramics. Bursill, L.A.; Julin Peng. 
Melbourne Univ., Parkville (Australia). School of Physics. [1990]. 
10p. Order Number DE91618676. Source: OSTI;NTIS (US Sales 
Only);INIS. 

A discussion of the results of conventional and high-resolution 
high-voltage electron microscopic studies of two ferroelectrics, bar- 
ium sodium niobate and lead zirconium titanate is presented. It is 
shown that a rich variety of information such as ferroelectric and/or 
ferroelastic domains discommensurations versus antiphase bound- 
aries, extended versus localized chemical defects and multiphase 
versus grain boundaries, become accessible in both single crystal 
and polycrystalline piezoelectrics, when a combination of high- 
resolution and conventional electron optical techniques is used. 15 
refs., 8 figs. 
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Refer also to citation(s) 9333, 9380, 9490, 9492, 9573, 9631, 
9639, 9659, 9669, 9679, 9704, 9707, 9723, 9830, 9854, 9874, 
10162, 10249, 10285, 10297, 10316, 10341, 10344, 10359, 10451, 
10452, 10481, 10484, 10500, 10607, 10611, 10652, 10654, 10658, 
10669, 10699, 10752, 10825, 10957, 11101, 12026 


10505 (CEA-CONF-9910) Phase transitions and high tem- 
perature structures in tricyclopendatienyl-chioro-uranium (IV), 
U(CsHs)3Cl. Delapalme, A. (Laboratoire Leon Brillouin, Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (FR)); Kiat, M.; 
Raison, P.; Schweiss, P.; Raison, P.; Lander, H.; Apostolidis, C.; 
Rebizant, J.; Kiat, M.; Kanellakopoulos, B. Laboratoire Leon 
Brillouin (LLB) - Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). 1990. 2p. (CONF-9004265-: 20. actinides 
meeting, Prague (Czechoslovakia), 17-20 Apr 1990). Order Num- 
ber DE91749069. Source: OSTI;NTIS (US Sales Only). 

The extent of covalency with polarised neutrons is studied to elu- 
cidate the two phase transitions observed in U(CsHs)3Cl and the 
different structures. The high temperature structures (300 and 120 
K) and their related phase transition are discussed. X-ray powder 
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experiments have also been performed in order to follow the evolu- 
tion of the cell parameters as a function of the temperature from 
300 K to 30 K. The unit cell stays monoclinic in this temperature 
range. However, below 78 K a new monoclinic cell is formed. 
Strong diffuse scattering is observed at room temperature charac- 
terised by a diffuse peak which has completely disappeared at 120 
K. This phenomena is due to a disorder which can reasonably be 
attributed to motion of the carbon atoms. The CsHs dynamics is 
studied by neutron quasielastic experiments scattering arises from 
the motion of the hydrogen atoms and can be associated with the 
rotation of the CsHs rings. 


10506 (CONF-900528-6) New ambient ure organic 
superconductors: a-(BEDT-TTF)2(NH,)Hg(SCN),, S8m-(BEDO- 
TTF)3Cu2(NCS)3, and «-(BEDT-TTF)2Cu[N(CN)2]Br. Wang, H.H.; 
Beno, M.A.; Carlson, K.D.; Geiser, U.; Kini, A.M.; Montgomery, 
L.K.; Thompson, J.E.; Williams, J.M. Argonne National Lab., IL 
(USA). [1990]. 17p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From Intemational conference on 
organic superconductors; Lake Tahoe, CA (USA); 20-24 May 1990. 
Order Number DE91006004. Source: OSTI;NTIS;INIS; GPO Dep. 
More than one hundred and twenty conducting salts based on 
the organic donor-molecule BEDT-TTF are known, where BEDT- 
TTF is bis(ethylenedithio)tetrathiafulvalene (abbreviated herein as 
ET). Several of the early salts possessed tetrahedral and octahe- 
dral anions, such as (ET)2CIO,4(TCE), (ET)oPF,, (ET)2ReO,, and 
(ET)2BrO4. The perchlorate salt is metallic to 1.4 K,’ and the per- 
renate derivative was the first ET based organic superconductor 
(T-2 K, 4.5 kbar), Since the discovery of ambient pressure super- 
conductivity in 6-(ET)ol3 (T-1.4 K),5 other isostructural 6-(ET)2X 
salts have been prepared with higher T.'s. A structure-property 
correlation for the 6-type salts has been reviewed in this volume; it 
predicts that T.’s higher than 8K are possible if 6-salts with linear 
anions longer than I3z~ can be synthesized. During the search for 
new linear anions, a variety of compounds with discovered with 
polymeric anions. The report of superconductivity in «-(ET)4Hgs Xz 
(X = Cl, T-5.4 K 29 kbar and X = Br, T-4.3 K ambient pressure 
and 6.7 K 3.5 kbar) and «-(ET)2Cu(NCS)2 (T-.10.4 K) further stimu- 
lated the search for novel polymeric anions. A general synthetic 
strategy for preparing new salts containing polymeric anions is to 
couple a coordinatively unsaturated neutral transition metal halide/ 
pseudohalide with a simple halide or pseudohalide during an elec- 
trocrystallization synthesis. In this article, the authors discuss three 
new ambient pressure organic superconductors with novel poly- 
meric anions, a-(ET)2(NH4)Hg(SCN)4, 8m-(BO)3Cu2(NCS)3 and 
x-(ET)2Cu[N(CN)2]Br. 48 refs., 8 figs., 2 tabs. 


10507 (CONF-900731—4) Control of texture and defect 
structure for hot-filament-assisted CVD [chemical vapor depo- 
sition] diamond films. Clausing, R.E.; Heatherly, L.; Specht, E.D. 
Oak Ridge National Lab., TN (USA). [1990]. 8p. Sponsored by 
U.S. DOE Conservation & Renewable Energy; U.S. DOE Energy 
Research. DOE Contract ACO5-840R21400. From NATO Ad- 
vanced Study institute on diamond and diamond-like films and 
coatings; Castelvecchio Pascoli (Italy); 22 Jul - 2 aug 1990. Order 
Number DE91008373. Source: OSTI;NTIS; GPO Dep. 

The morphology of diamond films grown by activated chemical 
vapor deposition, (CVD), varies greatly depending on the deposi- 
tion conditions. Small changes in the deposition conditions can 
cause major changes in the film morphology and crystal perfection. 
Areas a few millimeters apart in a film may be quite different un- 
less considerable care is taken to ensure uniform deposition 
conditions. Because the properties of diamond films are strongly 
dependent upon the crystallite size, orientation, and perfection, it is 
important to understand the way in which growth conditions affect 
the film structure in order to design and optimize films for specific 
applications. In this paper, we describe the development of tex- 
tures and discuss how the nucleation and growth processes may 
operate to produce the textures and internal crystallite defect struc- 
ture of the films described above. We show that the textures 
develop as the result of growth competition and suggest that the 
internal defect structure is the direct result of the details of growth 
on {111} or {100} facets. We further show that growth conditions 
can be controlled to manipulate the film texture and the internal 
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crystallite defect structure. Using these concepts, a film with a 
(100) texture and only {111} facets was grown. 12 refs., 6 figs. 


10508 (CONF-901105-86) Thin film amorphous elec- 
trolytes: The Li,0-SiO2-P20, system. Bates, J.B. (Oak Ridge 
National Lab., TN (USA)); Dudney, N.J.; Sales, B.C.; Zuhr, R.A.; 
Gruzalski, G.R.; Luck, C.F.; Robertson, J.D. Oak Ridge National 
Lab., TN (USA). Jan 1991. 11p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. From Fall meeting of 
the Materials Research Society; Boston, MA (USA); 24 Nov - 1 dec 
1990. Order Number DE91007272. Source: OSTI;NTIS; GPO Dep. 

Thin film amorphous electrolytes with compositions xLi2O: 
ySiOz:zP20s, were deposited by single and dual source rf mag- 
netron sputtering and their compositions determined by electron 
and ion beam techniques. Films containing P but no Si were com- 
posed of mainly orthophosphate and some linear chain phosphate 
anions, whereas single phase films containing Si and P were evi- 
dently composed of branched and possible cyclic and extended 
network structures. Films with S/P>1 appeared to contain two or 
more amorphous phases. In the range of compositions investi- 
gated, the lithium ion conductivity depends mainly on the lithium 
ion mobility which is sensitive to the structure of the films. An open 
circuit voltage from 1 to 3 V measured between blocking metal 
contacts on the electrolyte thin films suggest that the films might 
be electrets. 18 refs., 5 figs., 2 tabs. 


10509 (CONF-901105-88) In situ TEM studies of the growth 
of strained Si,_,Ge, by solid phase epitaxy. Paine, D.C. 
(Brown Univ., Providence, RI (USA). Div. of Engineering); Howard, 
D.J.; Evans, N.D.; Greve, D.W.; Racanelli, M.; Stoffel, N.G. Oak 
Ridge National Lab., TN (USA); Oak Ridge Associated Universities, 
Inc., TN (USA). [1990]. 6p. Sponsored by U.S. Department of De- 
fense; U.S. DOE Energy Research; National Science Foundation. 
DOE Contract AC05-840R21400 ;AC05-760R00033. Grant 
N00014-90-J-4051;Grant DMR-9002994. From Fall meeting of the 
Materials Research Society; Boston, MA (USA); 24 Nov - 1 dec 
1990. Order Number DE91007278. Source: OSTI;NTIS; GPO Dep. 

In this paper we report on the epitaxial growth of strained thin 
films Si,_,Ge, on Si by solid phase epitaxy. For these solid phase 
epitaxy experiments, a 180-nm-thick strained-layer of Si,_,Ge, 
with Xg_ = 11.6 at. % was epitaxially grown on (001) Si using 
chemical vapor deposition. The near surface region of the sub- 
Strate, including the entire Si, _,Ge, film, was then amorphized to 
a depth of 380 nm using a two step process of 100 keV, followed 
by 200 keV, °°Si ion implantation. The epitaxial regrowth of the al- 
loy was studied with in situ TEM heating techniques which enabled 
an evaluation of the activation energy for strained solid phase epi- 
taxial regrowth. We report that the activation energy Si, _,Ge, (x = 
11.6 at. %) strained-layer regrowth is 3.2 eV while that for un- 
Strained regrowth of pure Si is 2.68 eV and that regrowth in the 
alloy is slower than in pure Si over the temperature range 490 to 
600°C. 8 refs., 3 figs., 1 tab. 


10510 (DOE/CS/40419-1) Energy conservation potential of 
Portland Cement particle size distribution control: Phase 2, 
Quarterly progress report, 1 February 1982-30 April 1982. Hel- 
muth, R.A. Construction Technology Labs., Skokie, IL (USA). 1982. 
41p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract FC07-82CS40419. Order Number DE91007531. 
Source: OSTI;NTIS; GPO Dep. 

The main objectives of Phase 2 are to determine the feasibility 
of using cements with controlled particle size distributions (CPSD 
cements) in practical concrete applications, and to refine our esti- 
mates of the potential energy savings that may ensue from such 
use. The work in Phase 2 is divided into two main tasks, some 
parts of which will be carried out simultaneously: Task 1 will con- 
tinue cement paste studies to optimize cement performance similar 
to those of Phase 1, but with particular emphasis on gypsum re- 
quirements, blended cements, and water-reducing admixtures. This 
task will also include preparation of sufficient CPSD cements for 
use in all Phase 2 work. Task 2 will be a comprehensive examina- 
tion of the properties of concretes made with CPSD cements. This 
will include optimization of concrete mix designs to obtain the best 
possible performance for practical applications of both portland and 
blended cements. 
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10511 (DOE/CS/40419-3) Energy conservation potential of 
portland cement particle size distribution control: Phase 2: 
Quarterly progress report, August 1, 1982—October 31, 1982. 
Helmuth, R.A.; Whiting, D.A. Construction Technology Labs., 
Skokie, IL (USA). [1990]. 27p. Sponsored by U.S. DOE Conserva- 
tion & Renewable Energy. DOE Contract FC07-82CS40419. Order 
Number DE91007532. Source: OSTI;NTIS; GPO Dep. 

The main objectives of Phase 2 are to determine the feasibility 
of using cements with controlled particle size distributions (CPSD 
cements) in practical concrete applications, and to refine our esti- 
mates of the potential energy savings that may ensue from such 
use. The work in Phase 2 is divided into two main tasks, some 
parts of which will be carried out simultaneously: Task 1 will con- 
tinue cement paste studies to optimize cement performance similar 
to those of Phase 1, but with particular emphasis on gypsum re- 
quirements, blended cements, and water-reducing admixtures. This 
task will also include preparation of sufficient CPSD cements for 
use in all Phase 2 work. Task 2 will be a comprehensive examina- 
tion of the properties of concretes made with CPSD cements. This 
will include optimization of concrete mix designs to obtain the best 
possible performance for practical applications of both portland and 
blended cements. The effects of chemical admixtures and curing 
temperature variations will also be determined. 


10512 (DOE/CS/40419-4) Energy conservation potential of 
Portland cement particle size distribution control, Phase 2: 
[Fourth] quarterly progress report for the period 1 November 
1982-31 January 1983. Helmuth, R.A; Whiting, D.A. Construction 
Technology Labs., Skokie, IL (USA). [1983]. 33p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Con- 
tract FCO7-82CS40419. Order Number DE91007533. Source: 
OSTI;NTIS; GPO Dep. 

The main objectives of Phase 2 are to determine the feasibility 
of using cements with controlled particle size distributions (CPSD 
cements) in practical concrete applications, and to refine our esti- 
mates of the potential energy savings that may ensue from such 
use. The work in Phase 2 is divided into two main tasks, some 
parts of which will be carried out simultaneously: Task 1 will con- 
tinue cement paste studies to optimize cement performance similar 
to those of Phase 1, but with particular emphasis on gypsum re- 
quirements, blended cements, and water-reducing admixtures. This 
task will also include preparation of sufficient CPSD cements for 
use in all Phase 2 work. Task 2 will be a comprehensive examina- 
tion of the properties of concretes made with CPSD cements. This 
will include optimization of concrete mix designs to obtain the best 
possible performance for practical applications of both portland and 
blended cements. The effects of chemical admixtures and curing 
temperature variations will also be determined. 


10513 (DOE/CS/40419-5) Energy conservation potential of 
Portland cement particle size distribution control, Phase 2: 
Quarterly progress report, February 1, 1983—April 30, 1983. 
Helmuth, R.A.; Whiting, D.A. Construction Technology Labs., 
Skokie, IL (USA). [1983]. 42p. Sponsored by U.S. DOE Conserva- 
tion & Renewable Energy. DOE Contract FC07-82CS40419. Order 
Number DE91007534. Source: OSTI;NTIS; GPO Dep. 

The main objectives of Phase 2 are to determine the feasibility 
of using cements with controlled particle size distributions (CPSD 
cements) in practical concrete applications, and to refine our esti- 
mates of the potential energy savings that may ensue from such 
use. The work is Phase 2 is divided into two main tasks, some 
parts of which will be carried out simultaneously: Task 1 will con- 
tinue cement paste studies to optimize cement performance similar 
to those of Phase 1, but with particular emphasis on gypsum re- 
quirements, blended cements, and water-reducing admixtures. This 
task will also include preparation of sufficient CPSD cements for 
use in all Phase 2 work. Task 2 will be a comprehensive examina- 
tion of the properties of concretes made with CPSD cements. This 
will include optimization of concrete mix designs to obtain the best 
possible performance for practical applications of both portland and 
blended cements. The effects of chemical admixtures and curing 
temperature variations will also be determined. 


10514 (DOE/CS/40419-6) Energy conservation potential of 
portland cement particle size distribution control: Phase 2: 
Quarterly progress report, May 1, 1983—July 31, 1983. Helmuth, 





R.A.; Whiting, D.A. Construction Technology Labs., Skokie, IL 
(USA). [1990]. 33p. Sponsored by U.S. DOE Conservation & Re- 
newable Energy. DOE Contract FC07-82CS40419. Order Number 
DE91007535. Source: OSTI;NTIS; GPO Dep. 

The main objectives of Phase 2 are to determine the feasibility 
of using cements with controlled particle size distributions (CPSD 
cements) in practical concrete applications, and to refine our esti- 
mates of the potential energy savings that may ensue from such 
use. The work in Phase 2 is divided into two main tasks, some 
parts of which will be carried out simultaneously: Task 1 will con- 
tinue cement paste studies to optimize cement performance similar 
to those of Phase 1, but with particular emphasis on gypsum re- 
quirements, blended cements, and water-reducing admixtures. This 
task will also include preparation of sufficient CPSD cements for 


use in all Phase 2 work. Task 2 will be a comprehensive examina-. 


tion of the properties of concretes made with CPSD cements. This 
will include optimization of concrete mix designs to obtain the best 
possible performance for practical applications of both portland and 
blended cements. The effects of chemical admixtures and curing 
temperature variations will also be determined. 


10515 (DOE/CS/40419-7) Energy conservation potential of 
Portland cement particle size distribution control: Phase 2, 
Quarterly progress report, 1 August 1983-31 October 1983. 
Helmuth, R.A.; Whiting, D.A. Construction Technology Labs., 
Skokie, IL (USA). [1983]. 18p. Sponsored by U.S. DOE Conserva- 
tion & Renewable Energy. DOE Contract FC07-82CS40419. Order 
Number DE91007536. Source: OSTI;NTIS; GPO Dep. 

The main objectives of Phase 2 are to determine the feasibility 
of using cements with controlled particle size distributions (CPSD 
cements) in practical concrete applications, and to refine our esti- 
mates of the potential energy savings that may ensue from such 
use. The work in Phase 2 is divided into two main tasks, some 
parts of which wili be carried out simultaneously: Task 1 will con- 
tinue cement paste studies to optimize cement performance similar 
to those of Phase 1, but with particular emphasis on gypsum re- 
quirements, blended cements, and water-reducing admixtures. This 
task will also include preparation of sufficient CPSD cements for 
use in all Phase 2 work. Task 2 will be a comprehensive examina- 
tion of the properties of concretes made with CPSD cements. This 
will include optimization of concrete mix designs to obtain the best 
possible performance for practical applications of both portland and 
blended cements. The effects of chemical admixtures and curing 
temperature variations will aiso be determined. 


10516 (DOE/CS/40419-9) High tensile cement pastes as a 
low energy substitute for metals, plastics, ceramics, and 
wood: Phase 1, Preliminary technological evaluation: Task 1, 
The state-of-the-art: An assessment: Progress summary. Gart- 
ner, E.M.; Tresouthick, S.W. Construction Technology Labs., 
Skokie, IL (USA). Apr 1984. 29p. Sponsored by U.S. DOE Conser- 
vation & Renewable Energy. DOE Contract FC07-82CS40419. 
Order Number DE91007530. Source: OSTI;NTIS; GPO Dep. 

This state-of-the-art assessment has been conducted by means 
of direct discussions with interested parties and by a selective 
analysis of the literature. It is concluded that the new cement- 
based products developed by ICI, a UK-based chemicals company, 
and referred to by them as NIM’s (new inorganic materials), do in 
fact represent a significant improvement in the state-of-the-art. 
These materials, which are made primarily from calcium aluminate 
cement (although portland cements can be used), give much 
higher tensile strengths than ordinary, unreinforced cement pastes. 
ICl has obtained a series of patents and is now beginning to 
license its technology for use in the construction industry. No build- 
ing products are yet being produced using this technology, but ICI 
has sold some licenses to undisclosed companies in the United 
States and elsewhere. 


10517 (DOE/CS/40419-11) Energy conservation potential 
of Portland Cement particle size distribution control: Phase 3, 
Improved control of the finish grinding process in cement 
manufacture: First quarterly technical progress report, 1 Jan- 
uary 1985-30 March 1985. Tresouthick, S.W. Construction 
Technology Labs., Skokie, IL (USA). [1985]. 28p. Sponsored by 
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U.S. DOE Conservation & Renewable Energy. DOE Con- 
tract FCO7-82CS40419. Contract CR7913-4330. Order Number 
DE91007537. Source: OSTI;NTIS; GPO Dep. 

The main objective of Phase 3 is to develop practical economic 
methods of controlling the particle size distribution of portland ce- 
ments using existing or modified mill circuits with the principal aim 
of reducing electrical energy requirements for cement manufactur- 
ing. The work of Phase 3, because of its scope, will be carried out 
in 10 main tasks, some of which will be handled simultaneously. 
Progress on each of these tasks is discussed in this paper. 


10518 (DOE/CS/40419-T3) Energy conservation potential 
of Portland Cement particle size distribution control: Phase 3, 
Improved contro! of the finish grinding process in cement 
manufacture: Quarterly technical progress report, 1 April 
1985-30 June 1985. Tresouthick, S.W.; Weiss, S.J. Construction 
Technology Labs., Skokie, IL (USA). 1985. 15p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Centract FCO07- 
82CS40419. Contract CR7913-4330. Order Number DE91007538. 
Source: OSTI;NTIS; GPO Dep. 

The main objective of Phase 3 is to develop practical economic 
methods of controlling the particle size distribution of portland ce- 
ments using existing or modified mill circuits with the principal aim 
of reducing electrical energy requirements for cement manufactur- 
ing. The work of Phase 3, because of its scope, will be carried out 
in 10 main tasks, some of which will be handled simultaneously. 
Progress on each of these tasks is discussed in this paper. 


10519 (DOE/CS/40419-T4) Energy conservation potential 
of Portland Cement particle size distribution control: Phase 3, 
Improved control of the finish grinding process in cement 
manufacture: Quarterly technical progress report, 1 July 
1985-30 September 1985. Tresouthick, S.W.; Weiss, S.J. Con- 
struction Technology Labs., Skokie, IL (USA). 1985. 14p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FC07-82CS40419. Contract CR7913-4330. Order Number 
DE91007539. Source: OSTI;NTIS; GPO Dep. 

The main objective of Phase 3 is to develop practical economic 
methods of controlling the particle size distribution of portland ce- 
ments using existing or modified mill circuits with the principal aim 
of reducing electrical energy requirements for cement manufactur- 
ing. The work of Phase 3, because of its scope, will be carried out 
in 10 main tasks, some of which will be handled simultaneously. 
Progress on each of these tasks is discussed in this paper. 


10520 (DOE/CS/40419-T4-App.) Improved control of the 
finish grinding process in cement manufacture: Progress 
report, 1 July 1985-September 30, 1985. Menacho, J.M. (Penn- 
syivania State Univ., University Park, PA (USA). Dept. of Mineral 
Processing); Austin, L.G.; Cuhadaroglu, M.S. Construction Technol- 

y Labs., Skokie, IL (USA); Pennsylvania State Univ., University 
Park, PA (USA). Dept. of Mineral Processing. 1985. 37p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract FC07-82CS40419. Contract CR7913-4330. Order Number 
DE91007540. Source: OSTI;NTIS; GPO Dep. 

Activities developed on Task 6 of the Cement Clinker Project 
from July 1, 1985 to September 30, 1985 are described in this 
progress report. Results on eight continuous ball mill tests are 
included. Experimentation was performed in a 0.99 m diameter air- 
swept mill at the Kennedy Van Saun facilities in Danville. In the 
first four runs, the effect of production rate on size distribution of 
product was tested for the powder filling level around 0.83. In the 
other tests, the powder filling was changed between 0.7 and 1.25. 
A preliminary analysis of the results indicates that the internal clas- 
sification curve is moving in a narrow band even when the product 
size distribution is strongly affected by the different experimented 
condition. Also the direct scale-up results from the 8 inch diameter 
batch mill to the 0.99 mill diameter in batch mode is reported. Pre- 
dictions overestimate capacity for short times of grinding but they 
are in good agreement for long times. The presence of compo- 
nents having large and small rate of breakage and occurrence of 
abnormal breakage are discussed. Future work includes detailed 
analysis of the data and simulation of continuous test results. 


10521 (DOE/CS/40419-T6) Energy conservation potential 
of Portland cement particle size distribution control: Phase 3, 
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Improved control of the finish grinding process in cement 
manufacture: Technical quarterly progress report, 1 January 
1986-31 March 1986. Tresouthick, S.W.; Weiss, S.J. Construction 
Technology Labs., Skokie, IL (USA). [1986]. 10p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Con- 
tract FCO7-82CS40419. Order Number DE91007542. Source: 
OSTI;NTIS; GPO Dep. 

The main objective of Phase 3 is to develop practical economic 
methods of controlling the particles size distribution of portland ce- 
ments using existing or modified mill circuits with the principal aim 
of reducing electrical energy requirements for cement manufactur- 
ing. 


10522 (DOE/CS/40419-T7) Energy conservation potential 
of Portland cement particle size distribution control: Phase 3, 
Improved control of the finish grinding process in cement 
manufacture: Technical quarterly progress report, 1 April 
1986-30 June 1986. Tresouthick, S.W.; Weiss, S.J. Construction 
Technology Labs., Skokie, IL (USA). [1986]. 12p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Con- 
tract FC07-82CS40419. Order Number DE91007543. Source: 
OSTI;NTIS; GPO Dep. 

The main objective of Phase 3 is to develop practical economic 
methods of controlling the particle size distribution of portland ce- 
ments using existing or modified mill circuits with the principal aim 
of reducing electrical energy requirements for cement manufactur- 
ing. Because of its scope, the work of Phase 3 will be carried out 
in 10 main tasks, which will be discussed in this report. 


10523 (DOE/CS/40419-T8) Energy conservation potential 
of Portland Cement particle size distribution control: Phase 3, 
Improved control of the finish grinding process in cement 
manufacture: Technical quarterly progress report, 1 July 
1986-30 September 1986. Tresouthick, S.W.; Weiss, S.J. Con- 
struction Technology Labs., Skokie, IL (USA). 1986. 8p. Sponsored 
by U.S. DOE Conservation & Renewable Energy. DOE Con- 
tract FC07-82CS40419. Order Number DE91007544. Source: 
OSTI;NTIS; GPO Dep. 

The main objective of Phase 3 is to develop practical economic 
methods of controlling the particle size distribution of portland ce- 
ments using exiting or modified mill circuits with the principal aim 
of reducing electrical energy requirements for cement manufactur- 
ing. Because of its scope, the work of Phase 3 will be carried out 
in 10 main tasks, which will be discussed in this report. 


10524 (DOE/ER/13437—1) Thermochemistry of minerals 
stable near the earth’s surface. Princeton Univ., NJ (USA). 
[1990]. 15p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG0O2-85ER13437. Order Number DE91006794. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The present proposal continues the evolution, of changing em- 
phasis from silicate melts to glass and toward crystalline minerals 
stable in the shallow crustal environment, particularly amphiholes, 
micas, and related hydrous phases adding zeolites and carbonates 
to our areas of interest. This is made possible both by recent ad- 
vances in our high-temperature calorimetric techniques and by an 
interest in extending our ideas about the systematics of ionic sub- 
Stitutions to more complex structures. The proposal presents the 
following: (a) a listing of papers, theses, and abstracts in the past 
3 years supported by the present grant, (b) a summary of work on 
glasses containing highly charged cations and on some related 
crystalline phases, with proposed new directions, (c) a discussion 
of advances in calorimetric methods and what new possibilities 
they open, (d) completed and planned work on amphiboles, micas, 
and clays, (e) completed and proposed work on amorpous low 
temperature materials, (f) proposed work on zeolites, and (g) pro- 
posed work on carbonates and (h) a discussion of the energy 
relevance of the above projects. This is followed by the required 
forms, budget pages, and CV. 34 refs., 5 figs., 1 tab. 


10525 (DOE/ER/13506-36) Surface-modified bilayer ultra- 
thin membranes. Yuan, Y.; Cabasso, |.; Fendler, J.H. Syracuse 
Univ., NY (USA). Center for Membrane Engineering and Science. 
[1990]. 3p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-86ER13506. (CONF-900892—4: ICOM '90: international 
congress on membranes and membrane processes, Chicago, IL 
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(USA), 20-24 Aug 1990). Order Number DE91007357. Source: 
OSTI;NTIS; GPO Dep. 

This report briefly describes the preparation, thickness, and ab- 
sorption spectra of polymer-blend membranes with incorporated 
semiconductor materials. 2 figs. (JDL) 


10526 (DOE/ER/13949-2) [Thin films under chemical 
stress]: Progress report, August 1, 1989—July 31, 1990. Illinois 
Univ., Urbana, IL (USA). [1990]. 10p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract FG02-88ER13949. Order Number 
DE91005723. Source: OSTI;NTIS; GPO Dep. 

As stated above the purpose of this research is to enable work- 
ers in a variety of fields to understand the chemical and physical 
changes which take place when thin films (primarily organic films) 
are placed under chemical stress. This stress may occur because 
the film is being swelled by penetrant entrained in solvent, because 
interfacial reactions are occurring at one or more boundaries within 
the film structure, or because some component of the film is re- 
sponding to an external stimulus (e.g. pH, temperature, electric 
field, or radiation). These questions are important within the context 
of our long-term goal of understanding the behavior of composite 
structures, composed of thin organic polymer films interspersed 
with Langmuir-Blodgett (LB) and self-assembled monolayers, which 
might have unique functional properties. In the past year we have 
concentrated on the following objectives: (1) understanding how 
the two possible diffusion mechanisms contribute to the swelling of 
thin films of organic polymers place in solution, (2) identifying sys- 
tems which are appropriate polymer media for the construction of 
composite membranes for use in aqueous environments, and (3) 
understanding the self-assembly process for long chain fatty acids 
at model surfaces. Progress in meeting each of these objectives 
will be described in this report. 4 figs. 


10527 (DOE/ER/14115—1) [Electrochemical determination 
of the Gibbs free energy of rock-forming minerals]: [Progress 
report]. Anovitz, L.M. Arizona Univ., Tucson, AZ (USA). Dept. of 
Geosciences. [1991]. 20p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG02-90ER14115. Order Number 
DE91007436. Source: OSTI;NTIS; GPO Dep. 

This project involves measurement of thermodynamic data for 
rock-forming minerals using an electrochemical approach. Gibbs 
energies will be measured directly for several phases on the joins 
diopside — hedenbergite and enstatite — ferrosilite using redox 
equilibria and solid-state electrolytes. Measurement of these data 
as a function of temperature will strongly constrain both the stan- 
dard state Gibbs free energies and entropies of these phases. The 
Fe/Mg ordering state of the orthopyroxenes being measured will 
also be examined as a function of composition and temperature in 
order to further our understanding of the effects of submicroscopic 
properties. These phases commonly occur in a wide variety of ig- 
neous and metamorphic rocks, and high quality thermodynamic 
data for them are essential to understanding the conditions under 
which these rock types form. Work is currently underway on the 
synthesis of the necessary materials and construction of additional 
equipment. In addition, modelling of existing data on the join diop- 
side — enstatite, necessary if the binary data collected in these 
experiments are to be combined into a ternary model for Ca-Fe-Mg 
pyroxenes has been completed. This re-examination was neces- 
sary because currently available models for this join predict that 
end-member diopside is metastable with regard to a subcalcic 
diopside and wollastonite. 44 refs. 


10528 (DOE/ER/45314-3) Plasma, photon, and beam syn- 
thesis of diamond films and multilayered structures: Annual 
technical progress report, 1989-1990. Chang, R.P.H. Northwest- 
ern Univ., Evanston, IL (USA). Dept. of Materials Science and 
Engineering. [1990]. 5p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG02-87ER45314. Order Number 
DE91007934. Source: OSTI;NTIS; GPO Dep. 

Three major areas of fundamental research on diamond thin 
films have been carried out successfully during the last period 
1989-1990. By controlling the nucleation process we have learned 
that very smooth and transparent films can be grown at low tem- 
peratures. We have carefully studied the chemistry of iron surfaces 
and learned how to nucleate and grow diamond films on them. In 
addition, we have devised a means of growing composite diamond 





film which is flexible. Diamond films can be doped to conduct elec- 
tricity. We have made careful studies on the physical and optical 
properties of Boron doped diamond films. 


10529 (DOE/NASA/16310-15) Tensile behavior of tungsten/ 
niobium composites at 1300-1600 K. Yun, Hee Mann (Cleveland 
State Univ., OH (USA)); Titran, R.H. National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Research Cen- 
ter. [1989]. 23p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract Al03-86SF16310. (NASA-TM—103727;CONF-891024—10: 
The Metallurgical Society fall meeting: materials week, Indianapo- 
lis, IN (USA), 1-5 Oct 1989). Order Number DE91007250. Source: 
OSTI;NTIS; GPO Dep. 

The tensile behavior of continuous-tungsten-fiber-reinforced nio- 
bium composites (W/Nb), fabricated by an arc-spray process, was 
studied in the 1300 to 1600 K temperature range. The tensile prop- 
erties of the fiber and matrix components as well as the composites 
were measured and were compared to rule of mixtures (ROM) pre- 
dictions. The deviation from the ROM was found to depend upon 
the chemistry of the tungsten alloy fibers, with positive deviations 
for ST300/Nb (i.e., stronger composite strength than the ROM) and 
negative or zero deviations for 218/Nb. 16 refs., 13 figs., 5 tabs. 


10530 (ETDE-IT-91-03) Excimer laser deposition and char- 
acterization of metals and oxides. Borsella, E.; De Padova, P.; 
Larciprete, R. ENEA, Frascati (Italy). Dipt. Sviluppo Tecnologie di 
Punta. 1991. 1p. (CONF-910330-3: 4. international congress on 
optical science and engineering, The Hague (Netherlands), 11-15 
Mar 1991). Order Number DE91744415. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Paper to be presented at the international congress on optical 
science and engineering (SPIE) (The Hague, 11-15 Mar 1991). 

Short communication TIN OXIDES/chemical vapor deposition; 
ETHYL RADICALS; METHYL RADICALS; TIN COMPOUNDS; 
PHOTOCHEMICAL REACTIONS; ELECTRICAL PROPERTIES; 
CHEMICAL COMPOSITION; THIN FILMS; EXCIMER LASERS; 
SPECTROSCOPY 


10531 (ETDE/JP-mf—1749766, pp. 1-5) Production and eval- 
uation of a starting material (ROMS) for high grade carbon 
artifacts. Takekawa, T. (NKK Corp., Tokyo (Japan)); Shiode, T.; 
Morotomi, H.; Kato, T. Fuel Society of Japan, Tokyo (Japan). 12 
Apr 1990. 62p. (in Japanese). In Summaries of the studies pub- 
lished in No. 88 Cokes Special Meeting held in April 1990 by 
Cokes Department of The Fuel Society of Japan. Order Number 
DE91749766. Source: OSTI;NTIS (US Sales Only). 

Raw material for high grade carbon (ROMS) is autosintering one 
which was developed by NKK to manufacture any advancing car- 
bon products such as high density isotropic carbon (HDIC). This 
paper studied how the bending strength and density of HDIC made 
of ROMC are affected by oxidizing condition of ROMS and carbur- 
izing condition of CIP compact. Bending strength decreases when 
oxidizing level is too high because the sufficient fusion between 
particles cannot be ensured. And further, when the combination of 
oxidizing level and temperature rising rate is not suitable, gaps be- 
tween particles swell owing to flowing out light components during 
the carburization process, preventing compaction. But the volume 
of ROMS does not swell by the temperature rise in the conven- 
tional carburization process. ROMS is used not only as raw 
material for HDIC but also expected as that for C/C composite ma- 
trix, bonding material, functional absorbent, support and adding 
agent. 1 ref., 7 figs., 3 tabs. 


10532 (FRCEA-TH-313) Hydrothermal alteration of the 
glass R7T7. Glass dissolution kinetics at 150 and 250°, role of 
neo-formed phases. Caurel, J. CEA Etablissement de la Vallee du 
Rhone, 30 - Bagnols-sur-Ceze (France); Poitiers Univ., 86 
(France). Jan 1990. 15ip. (in French). Order Number 
DE91749047. Source: OSTI;NTIS (US Sales Only). 

The glass R7T7 is chosen in France for vitrification of solution 
from reprocessing. Safety requires the knowledge of R7T7 
longterm behavior in deep geologic formations. Temperature de- 
pendence of leaching between 50 and 300°C is studied by static 
tests for 7 days. An activation energy of 30kJ/Mole is calculated 
between 50; 75 or 100°C and 250°C. Results suggest similar 
corrosion mechanisms between 90-100 and 250°C by a complete 
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change between 250 and 275°C. Glass corrosion kinetics at 150°C 
and 250°C between 1 day and 1 year evidence the precipitation of 
aluminosilicates and formation of thich amorphous gels progres- 
sively enriched with silica. Glass dissolution at 150°C and 250°C is 
simulated with the geochemical DISSOL code. Results suggest 
that dissolution kinetics are controlled by activity of H, SiO, in so- 
lution only. Silica contained into the gel controls corrosion kinetics 
different from 0. Even if the nature of dissolution mechanisms does 
not seem modified between 150 and 250°C, sample cracking at 
250°C induces an increase of dissolved glass that does not allow a 
direct comparison of corrosion kinetics between 150 and 250°C. 


10533 (FRCEA-TH-319) Polyurethane network with or 
without furan derivatives for containment of radioactive 
wastes: Relationship operties. Signoret, C. CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Protection contre les Rayonnements; Institut National 
Polytechnique, 38 - Grenoble (France). Jul 1989. 296p. (in French). 
Order Number DE91749116. Source: OSTI;NTIS (US Sales Only). 

Polyurethane networks are characterized by mechanical behav- 
ior, heat resistance, water diffusion and salt diffusion for radioactive 
waste encapsulation. Soft polyurethane - polyethers (Tg = -50°C) 
have a fair heat resistance, water diffusion rate (D = 10—° cm?/s at 
23°C) and radionuclide diffusion rate (D (CsCl) = 1 to 5. 10-7" 
cm/s at 40°C). Polyurethane - polyesters have a better behavior 
(D (water) = 2.10-'° cm/s, D (Cs Cl) = 5.10-'° cm/s at 40°C) 
but they are hydrolysed rapidly at 60°C. Rigid polyurethane - 
polyethers with fillers (Tg = 20 to 40°C) are the best compromise 
for this particular nuclear application. Furan derivatives introduced 
in polyurethane improve heat resistance near 350-500°C propor- 
tionally to the quantity ratio. 


10534 (FRCEA-TH-320) Study of electron irradiation ef- 
fects on properties of ferroelectric copolymers polyvinylidene 
fluoride-polytretrafluorethylene. Macchi, F. CEA Centre d'Etudes 
Nucleaires de Grenoble, 38 (France); Grenoble-1 Univ., 38 
(France). Apr 1990. 151p. (in French). Order Number 
DE91749046. Source: OSTI;NTIS (US Sales Only). 

Several types of defects are observed by irradiation with 0.1 
MeV and 3 MeV electrons of polyvinylidene _fluoride- 
polytetrafluorethylene copolymers. These defects are more 
particularly free radicals (evidenced by EPR), produced by removal 
of fluorine and hydrogen atoms, creating cross linking and double 
bonds (evidenced by UV spectroscopy). Physical radiation effects 
are observed by differential scanning calorimetry, X-ray diffraction, 
dilatometry, mechanical moduli and complex dielectric constant. 
The crystallinity is decreased by irradiation leading to lower elastic 
moduli. Curie point is much lower after irradiation which is ex- 
plained by creation of polarization defects crystallite fragmentation 
and dilatation of crystal lattice. These two last effects decrease 
also the melting point. When the radiation dose increases the 
ferroelectric transition temperature decreases the ferroelectric or- 
dering is no more established. In the crystal phase a dipolar glass 
type transition is observed. 


10535 (FRCEA-TH-325) Uranium (Ill) and (IV) borohydride: 
arene and dienyl complexes. Bulot-Benazzi, E. CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
de Physico-Chimie; Paris-11 Univ., 91 - Orsay (France). Oct 1990. 
173p. (in French). Order Number DE91749078. Source: 
OSTI;NTIS (US Sales Only). 

This work deals with the synthesis and the reactivity of cyclooc- 
tatetraenyl, pentadienyl or cyclohexadienyl uranium complexes, in 
the +3 or +4 oxydation state. The preparation of uranium (IV) boro- 
hydride compounds with the dimethyl 2.4 pentadienyl, dimenthyl 
6.6 cyclohexadienyl and cyclooctatetraenyl ligands is presented. 
The properties of the pentadienyl and cyclohexadieny! derivatives 
are compared to these of their cyclopentadienyl analogues. The 
preparation, the structure and the dynamic behaviour of the arene 
uranium (ill) complexe (arene)U(BH4)3 is described. These arene 
complexes were found to be useful precursors to a serie of neutral 
and anionic uranium (Ill) compounds which are presented in the 
third part. The reactions (substitutions, oxydo-reduction) of these 
new uranium (Ill) and (IV) derivatives are reported. Protonation of 
the tris (dimethyl 2.4 pentadienyl) uranium gave the (dimethyl 2.4 
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pentadienyl)oU*, which is the first organometallic uranium (ll) 
cation. 


10536 (IC—90/233) Resonant method for the measurement 
of the glass transition temperature at high frequencies. Povolo, 
F. (International Centre for Theoretical Physics, Trieste (Italy)); 
Marzocca, A.J.; Goyanes, S.N. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1990. 13p. Order Number 
DE91618684. Source: OSTI;NTIS (US Sales Only);INIS. 

A resonant method for the accurate determination of the glass 
transition temperature in polymers is presented. A composite oscil- 
lator driven by a piezoelectric crystal, in longitudinal oscillations 
and at a frequency of the order of 50 k Hz, is employed. The 
changes in the storage modulus of the specimen with temperature 
can be obtained from the changes if the resonant frequency of the 
composite. Finally, some data obtained in a specimen of vulcan- 
ized rubber are discussed in detail. (author). 27 refs, 4 figs. 


10537 (INIS-mf-12745, pp. 724-731) Radiation induced 
effect on glow peak structure of natural calcium fluoride. El- 
Kolaly, M.A.; Henaish, B.A.; Youssef, S.K. Egyptian Society of 
Nuclear Sciences and Applications, Cairo (Egypt). 1988. 426p. 
(CONF-8803238—: 4. conference of nuclear sciences and applica- 
tions, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth 
Conference on Nuclear Sciences and Applications. Vol. 2: Radia- 
tion sources; application and technology; basic nuclear sciences. 
Order Number DE91003063. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The induced effect of UV light exposure on glow peak structure 
and TL trap formation of natural calcium fluoride have been studied 
as a function of thermal annealing conditions and previous gamma 
irradiation history. The experimental results showed that 600°C for 
4 hrs is the optimum annealing course relevant for maximum pho- 
totransfer luminescence (PTTL). Beyond the optimum annealing 
temperature a draw back in TL signal as a result of partial trap de- 
formations occurs. Moreover, a significant gradual shift in the main 
glow peak towards higher temperature was observed for samples 
gradually annealed up to optimum. On the contrary, a reversed 
shift was indicated for 600°C annealing time greater than 4 hrs. On 
the other hand, 4.36x10* Gy gamma dose from Co-60 was found 
to be the relevant previous dose for attaining maximum PTTL of 
natural fluorite. It was found also that gradual increase in UV-time 
exposure resulted in gradual enhancement of PTTL. 


10538 (INIS-SU-220, pp. 165) Influence of 20 MeV hydro- 
gen and helium ion bombardment on structure and properties 
of structural materials and semiconductors. Zabrodin, B.V.; Ko- 
zlovskij, V.V.; Fabritsiev, S.A.; Shustrov, B.A. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). 
(CONF-9005296-—: 20. All-Union conference on physics of charged 
particle interaction with crystals, Moscow (USSR), 28-30 May 
1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. SEMICONDUCTOR MATERIALS/radiation effects; 
THERMONUCLEAR REACTOR MATERIALS/radiation effects; EM- 
BRITTLEMENT; HELIUM IONS; HYDROGEN IONS; MEV RANGE 
10-100 


10539 (INIS-SU-220, pp. 149) Study of interactions of elec- 
tron and ion beams with borosilicate glass surface. Petrova, 
A.G.; Lichmanov, 1.0.; Pejdus, 1.V. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In Theses of 
reports of the 20. All-union conference on physics of charged parti- 
cles interaction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. BOROSILICATE GLASS/physical radiation effects; 
AUGER ELECTRON SPECTROSCOPY; ELECTRON BEAMS; 
HEAT TREATMENTS; ION BEAMS 
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10540 (INIS-SU-224(Vol.3), pp. 385) Smallangle X-ray scat- 
tering investigation of the porous structure of the nuclear 
filters. Svergun, D.I. (AN SSSR, Moscow (USSR). Inst. Kristallo- 
grafii); Semenyuk, A.V.; Mogilevskij, L.Yu.; Berezkin, V.V.; 
Mchedlishvili, B.V.; Vasil'ev, A.B. AN SSSR, Moscow (USSR). 
1989. 475p. (CONF-890859—: 12. European crystallographic meet- 
ing and international exhibition on apparatus and literature on 
crystallography, Moscow (USSR), 20-29 Aug 1989). In 12. Euro- 
pean crystallographic meeting. V. 3: Collected abstracts. Order 
Number DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 
Short note. PHTHALATES/porosity; POLYETHYLENES/porosity; 
FILMS; FILTERS; ION IMPLANTATION; MEV RANGE 01-10; PH- 
THALATES; POROSITY; POLYETHYLENES; XENON IONS 


10541 (KCP-613-4427) Prototype casting fabrication by 
stereolithography. Cromwell, W.E. Allied-Signal Aerospace Co., 
Kansas City, MO (USA). Kansas City Div. Nov 1990. 48p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00613. (CONF-9010279—1: Roundup '90: Investment Casting 
Institute fall technology conference and expo; Allied-Signal 
Aerospace Company conference on computer aided engineering; 
SME conference on prototyping and the role of stereolithography, 
Dallas, TX (USA); M Order Number DE91004289. Source: 
OSTI;NTIS; GPO Dep. 

A new product development technology is emerging which could 
have a major impact on the investment casting industry. It’s identi- 
fied by several names, the most common of which is 
“STEREOLITHOGRAPHY.” This technology involves a_ three- 
dimensional printing process which will yield plastic parts (polymer 
models) from solid, surface, or wireframe CAD files. The concept 
links a CAD database to a process which guides a laser beam to 
solidify liquid photo-curable polymer into a programmed shaped. 
The process can produce models in far less time and at far less 
cost than can be done by other known (conventional) model pro- 
ducing methods. Parts that would normally require weeks or 
months to prototype with conventional processes can be produced 
in a matter of hours by Stereolithography. The Allied-Signal Inc., 
Kansas City Division, is engaged in a development project (funded 
by the Department of Energy) which is aimed at establishing this 
process as a practical, expedient, and cost-effective method fabri- 
cating prototype investment castings. The early phases of the 
project include procurement of a special designed test unit for sev- 
eral companies (Service Centers) involved in fabrication of models. 
These models are produced in various materials and used in ex- 
perimental casting programs being conducted with four casting 
suppliers (two ferrous and two non-ferrous). This presentation will 
cover the objectives of the project and the results obtained up to 
this time. We will also briefly review future plans for the continua- 
tion of the project, until this new technology has been proven as a 
viable process for rapid development of investment castings. 


10542 (LBL—28303) Part 1: The effect of lattice defects on 
the sintering of lithium fluoride; Part 2: The morphology of 
calcium oxide from calcium carbonate decomposition. Fen- 
wick, D.M. Lawrence Berkeley Lab., CA (USA). Sep 1990. 64p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
76SF00098. Order Number DE91007743. Source: OSTI;NTIS;INIS; 
GPO Dep. 

Our motivation for studying the effect of lattice defects on sinter- 
ing kinetics came from a theory by Searcy concerning surface 
melting of solids. Surface melting has been shown to occur in ice, 
argon, and lead at temperatures below the melting point. While 
surface melting of this sort is an equilibrium phenomenon, Searcy 
has predicted that surface melting may also occur in a non- 
equilibrium situation — when a solid is being rapidly heated and has 
a below-equilibrium concentration of vacancies for the temperature 
reached. To test the surface melting theory we have compared the 
density changes of two different types of powder compacts of 
lithium fluoride after subjecting both to the same fast-firing heat 
treatment. One type of compact consisted of powder originating 
from a crystal which he had quenched from a high temperature, 
and the other consisted of powder from a crystal which we had an- 
nealed at a lower temperature. When calcite is decomposed in 
vacuum, CaO is sometimes found in two distinguishable layers. 
Both layers are comprised of fairly uniformly sized, cylindrical rods 





on the order of 10 nm in diameter with the normal NaCl-type crys- 
tal structure. The outer layer consists of ~1 ym diameter bundles 
of rods separated by ~1 um wide cracks. The second layer, adja- 
cent to any undecomposed calcite — the “intermediate layer” — 
probably consists of rods which.are relatively evenly spaced. Be- 
cause sintering is negligible when calcite decomposition occurs 
below 700°C in a vacuum of 10-% torr or less, the outer layer is 
probably formed by a diffusionless, cooperative re-packing of CaO 
rods first formed with the uniform spacing characteristic of the in- 
termediate layer. 35 refs., 25 figs., 6 tabs. 


10543 (LBL—29844) Phase transitions and equation of state 
of Csi under high pressure and the development of a focusing 
system for x-rays. Wu, Yan. Lawrence Berkeley Lab., CA (USA). 
Nov 1990. 195p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC03-76SF00098. Order Number DE91007646. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The phase transitions and equation of state of ionic solid cesium 
iodide were studied under high pressure and room temperature in 
a diamond anvil cell. The studies were carried out using both en- 
ergy dispersive and angular dispersive diffraction methods on 
synchrotron radiation sources over the pressure range from atmo- 
spheric pressure to over 300 gigapascals (3 million atmospheres). 
Csl undergoes a distinct phase transition at about 40 GPa, a pres- 
sure that is much lower than the reported insulator-metal transition 
at 110 GPa, from the atmospheric pressure B2(CsCl) structure to 
an orthorhombic structure. At higher pressures, a continuous dis- 
tortion in the structure was observed with a final structure similar to 
a hep lattice under ultra high pressure. No volume discontinuity 
was observed at the insulator-metal transition. The newly found 
transition sequence is different from the result of previous static 
compression studies. The current structure has a smaller unit cell 
volume than the previous assignment. This has resolved a long ex- 
isting controversy among the previous static compression studies, 
the dynamic compression studies, and the theoretical studies. The 
current results also explain the apparent discrepancy between the 
present study and the previous static studies. We also present the 
development of a focusing system for high energy x-rays (> 12 
keV) that is particularly suited for high pressure diffraction studies. 
This system uses a pair of multilayer coated spherical mirrors in a 
Kirkpatrick-Baez geometry. A focused beam size less than 10 mi- 
cron in diameter can be readily achieved with sufficient intensity to 
perform diffraction studies. 93 refs., 46 figs., 15 tabs. 


10544 (PNL-SA-17303) Synthetic surfaces as models for 
biomineralization substrates. Rieke, P.C.; Tarasevich, B.J.; Bent- 
jen, S.B.; Autrey, T.S.; Nelson, D.A. Pacific Northwest Lab., 
Richland, WA (USA). Jan 1990. 13p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC06-76RL01830. (CONF- 
891119-143: Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 dec 1989). Order Number DE91005182. Source: 
OSTI;NTIS; GPO Dep. 

Polyethylene and oxide substrates were derivatized with 
functional groups commonly associated with biomineralization sub- 
strates. These groups include carboxylate, phosphate, hydroxy, 
sulfonate, thiol, and amine. Fourier transform infrared spectroscopy 
and contact angle wetting were used to identify and characterize 
the products at each step. The efficacy of these groups toward in- 
ducing mineralization will be compared with naturally occurring 
substrates. 10 refs., 5 figs. 


10545 (SAND-90-1740C) Selective suppression of carrier- 
driven photochemical etching: Raman spectroscopy as a 
diagnostic tool. Ashby, C.I.H.; Myers, D.R.; Vawter, G.A.; Biefeld, 
R.M.; Klem, J.F. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 6p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC04-76DP00789. (CONF-901105—91: Fall meeting of the 
Materials Research Society, Boston, MA (USA), 24 Nov - 1 dec 
1990). Order Number DE91007495. Source: OSTI;NTIS; GPO Dep. 

Carrier-driven photochemical etching of semiconductors can be 
selectively suppressed by altering the near-surface region to en- 
hance carrier recombination, thereby reducing the supply of carriers 
that drive the surface etching reaction. Two methods for enhancing 
recombination and decreasing the etch rate at a given phonon flux 
include ion implantation and localized Zn diffusion. Raman 
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spectroscopy can be employed to determine whether sufficient al- 
terations of electronic properties has occurred to suppress etching. 
Carrier-driven photochemical reactions, which require direct partici- 
pation of free carriers for the chemical reaction to proceed, can be 
selectively suppressed by increasing the minority carrier recombi- 
nation rate, thereby reducing the supply of carriers that drive the 
surtace etching reaction. Two methods for enhancing recombination 
and decreasing the etching quantum yield, which is the number of 
atoms removed per incident photon, include ion implantation and 
localized Zn diffusion. For ion implantation, recombination- promot- 
ing defect concentrations depend on ion species, fluence, and 
annealing both during and after the implantation process. Other re- 
combination processes related to carrier scattering from ionized 
impurities from in-diffusion of dopants or following implant activa- 
tion can control etching. Raman spectroscopy can be employed to 
detect changes in electronic properties that correlate with etching 
suppression. Changes that occur in the LO-phonon lineshape, such 
as those associated with phonon confinement and ionized impurity 
scattering, can be diagnostic of the carrier-dziven etching behavior 
following a specific treatment. We have demonstrated two applica- 
tions of Raman spectroscopy as a diagnostic for suppression of 
the carrier-driven photochemical etching of GaAs. 12 refs., 3 figs. 


10546 (SAND-90-2591C) Corrosion behavior of an Al-Fe- 
Gd metallic glass in aqueous environments. Buchheit, R.G. Jr. 
(Sandia National Labs., Albuquerque, NM (USA)); Stoner, G.E.; 
Shiflet, G.J. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 21p. Sponsored by Commonwealth of Virginia Center for 
Innovative Technology. DOE Contract AC04-76DP00789. (CONF- 
901073-13: 178. meeting of the Electrochemical Society (ECS), 
Seattle, WA (USA), 14-19 Oct 1990). Order Number DE91007496. 
Source: OSTI;NTIS; GPO Dep. 

The corrosion behavior of a rapidly solidified Al-Fe-Gd alloy 
glass was studied in aqueous chloride environments of varying pH 
using potentiodynamic polarization. The corrosion behavior of a 
rapidly solidified pure Al glass, crystalline Al-Fe-Gd alloy and crys- 
talline Al were measured for comparison. Due to lattice disorder, 
the dissolution rate of the glasses in the passive region was 
greater than that of their crystalline counterparts. The breakaway 
potentials measured for the glasses were more positive than those 
of the crystalline metals because film breakdown initiation sites like 
second phase particles and internal boundaries were not present in 
the glass. Alloy glass specimens exposed to alkaline solutions ex- 
hibited lower passive current densities and higher breakaway 
potentials than expected. This appeared to be a result of an en- 
richment of oxidized Fe at the specimen surface. This Fe-rich 
protective film also appeared to form in pits which developed on 
crystallized specimens tested in neutral chloride solutions. 17 refs., 
9 figs. 


10547 (SAND-90-2929C) Phenomena affecting morphology 
of microporous poly(acrylonitrile) prepared via separa- 
tion from solution. Legasse, R.R.; Weagley, R.J.; Leslie, P.K.; 
Schneider, D.A. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 11p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. (CONF-910402-1: 201. American 
Chemical Society (ACS) national meeting, Atlanta, GA (USA), 14- 
19 Apr 1991). Order Number DE91004501. Source: OSTI;NTIS; 
GPO Dep. 

This paper is concerned with controlling the morphology of mi- 
croporous polymers prepared via thermal demixing of solutions. 2 
wt % solutions of poly(acrylonitrile) in maleic anhydride, a poor sol- 
vent, are first cooled to produce separated polymer-rich and 
solvent-rich phases. Removing the solvent by freeze drying then 
produces a microporous material having a density of 33 mg/cm, a 
void fraction of 97%, and a pore size of about 10 um. We find that 
the morphology cannot be explained by existing models, which fo- 
cus on phase diagrams and kinetics of phase transformations 
during cooling of the solution. In conflict with those models, we find 
that two radically different morphologies can be produced even 
when the polymer concentration and cooling path are held strictly 
constant. A hypothesis that polymer degradation causes the differ- 
ent morphologies is not supported by GPC, "°C NMR, and FTIR 
experiments. Instead, we offer evidence that the different microp- 
orous morphologies are caused by different polymer conformations 
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in solutions having the same concentration and temperature. 11 
refs., 3 figs. 


10548 (SAND-90-2931C) Microcellular foams prepared 
from demixed polymer solutions. Aubert, J.H. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 11p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-901105—49: Fall meeting of the Materials Research Soci- 
ety, Boston, MA (USA), 24 Nov - 1 dec 1990). Order Number 
DE91004816. Source: OSTI; NTIS; GPO Dep. 

Low-density, microcellular polymer foams have numerous appli- 
cations as structural supports in high-energy physics experiments, 
in catalysis, ion exchange, and filtration, and for a variety of 
biomedical uses. A versatile method to prepare such foams is by 
thermally-induced phase separation (TIPS) of polymer solutions. 
Demixed solutions can be transformed into a foam by freezing the 
demixed solution and removing the solvent by freeze-drying. The 
morphology of these foams is determined by the the thermodynam- 
ics and kinetics of phase separation. A model of both the early and 
late stage structure development for demixed polymer solutions will 
be presented. For semi-crystalline polymers, gels can be prepared 
by crystallizing the polymer from solution, either a homogeneous 
solution or a demixed solution. Foams can be prepared from these 
gels by the supercritical extraction of the solvent. By understanding 
and utilizing the phase separation behavior of polymer solutions, 
engineered microcellular foams can be prepared. To design the 
foams for any application one must be able to characterize their 
morphology. Results will be presented on the morphological char- 
acterization of these foams and the relationship of the morphology 
to their processing history. 14 refs., 12 figs. 


10549 (SAND-90-3269C) Electronic charge density and 
bonding in a-boron: An experimental-theoretical comparison. 
Switendick, A.C.; Morosin, B. Sandia National Labs., Albuquerque, 
NM (USA). [1990]. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC04-76DP00789. (CONF-900870-6: 10. interna- 
tional symposium on boron, borides and related compounds, 
Albuquerque, NM (USA), 27-30 Aug 1990). Order Number 
DE91006629. Source: OSTI;NTIS; GPO Dep. 

Improved crystal structure parameters are reported for a-boron. 
Plots showing comparison of theoretical and experimental valence 
charge densities for two crystalline planes are given. Comparisons 
of the strengths of various inter- and intraicosahedral bonds are re- 
ported in terms of the maximum charge density associated with the 
line joining the atoms. 11 refs., 2 figs., 2 tabs. 


10550 (SAND-90-8239) An investigation of the Te-rich ura- 
nium tellurides using x-ray powder diffraction. Boehme, D.R. 
(Sandia National Labs., Livermore, CA (USA)); Nichols, M.C.; Sny- 
der, R.L.; Matheis, D.P. Sandia National Labs., Livermore, CA 
(USA). Feb 1991. 34p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DR00789. Order Number 
DE91008121. Source: OSTI;NTIS; GPO Dep. 

A comprehensive X-ray powder diffraction study of synthesized 
uranium telluride phases produced new and improved diffraction 
pattern data compared to published values. Our experimental work 
at the Te-rich end of the U-Te phase diagram, using a high intensity 
rotating anode diffraction system, has yielded data for the phases 
UTeo, UsTes, UTez, UTes 4, and UTes. indexing of this experimental 
diffraction data has produced more complete patterns for the previ- 
ously published phases UTe2, UTes, and UTes. The first conclusive 
experimental diffractometer data is presented proving the existence 
of the phase U2Tes. The phase UTes 4 is structurally very similar to 
a reported B—UTes, but is considered to be a new phase based on 
its composition and computer indexing. 25 refs., 8 figs., 7 tabs. 


10551 (SAND-91-0125C) The mechanical behavior of mi- 
crocellular foams. Ozkul, M.H. (Cincinnati Univ., OH (USA)); 
Mark, J.E.; Aubert, J.H. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 7p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00789. (CONF-901105-85: Fall meeting 
of the Materials Research Society, Boston, MA (USA), 24 Nov - 1 
dec 1990). Order Number DE91006775. Source: OSTI;NTIS; GPO 
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The mechanical behavior of microcellular open-cell foams 
prepared by a thermally induced phase separation process are in- 
vestigated. The foams studied were prepared from isotactic 
polystyrene, polyacrylonitrile, and poly(4-methyl-1-pentene) (rigid 
foams), and polyurethane and Lycra (elastomeric foams). Their 
densities were in the range 0.04-0.27 g/cm3. Conventional 
polystyrene foams were used for comparison. The moduli and col- 
lapse stresses of these foams were measured in compression and 
compared with the current constitutive laws which relate mechani- 
cal properties to densities. A reinforcement technique based on the 
in-situ precipitation of silica was used to improve the mechanical 
properties. 13 refs., 4 figs., 3 tabs. 


10552 (SAND-91-0139C) Design considerations for multi 
component molecular-polymeric nonlinear optical materials. 
Singer, K.D. (Case Western Reserve Univ., Cleveland, OH (USA). 
Dept. of Physics); Kuzyk, M.G.; Fang, T.; Holland, W.R.; Cahill, 
P.A. Sandia National Labs., Albuquerque, NM (USA). [1990]. 15p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-9008185—1: NATO advanced research 
workshop on organic molecules for nonlinear and photonics, La 
Rochelle (France), Aug 1990). Order Number DE91006778. 
Source: OSTI;NTIS; GPO Dep. 

We review our work on multi component polymeric nonlinear op- 
tical materials. These materials consist of nonlinear optical 
molecules incorporated in a polymeric host. A cross-linked triazine 
polymer incorporating a dicyanovinyl terminated azo dye was found 
to be relatively stable at 85° and posses an electro-optic coefficient 
of 11pm/V. We have also observed the zero dispersion condition in 
a new anomalous dispersion dye for phase matched second har- 
monic generation, and expect efficient conversion to the blue. A 
squarylium dye, ISQ, has been found to posses a large third order 
nonlinearity, and may display two-level behavior. 24 refs., 11 figs. 


10553 (SAND-91-0394C) MDA (Methylene diamiline) free 
encapsulating formulations. Wischmann, K.B. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 6p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
910279—-4: Environmentally conscious manufacturing/technology 
applications workshop, Albuquerque, NM (USA), 20 Feb 1991). Or- 
der Number DE91007893. Source: OSTI;NTIS; GPO Dep. 

This report briefly discusses the prospects for drop-in replace- 
ment of the curing agent Shell-Z, with Ethacure 100. Ethacure 
contains the suspected carcinogen, methylene dianiline. Discussed 
are the physical properties of a epoxy-anhydride system cured with 
Ethacure 100. 1 fig., 3 tabs. (JDL) 


10554 
tical nonlinearity in -conjugated polymers. Dixit, S.N. 
(Lawrence Livermore National Lab., CA (USA)); Guo, D.; Mazum- 
dar, S. Lawrence Livermore National Lab., CA (USA). 6 Nov 1990. 
1ip. Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-48. (CONF-9006218-2: Symposium on photoinduced 
charge transfer in molecular crystals and liquid crystals, Rochester, 
NY (USA), 6-9 Jun 1990). Order Number DE91006709. Source: 
OSTI;NTIS; GPO Dep. 

A microscopic mechanism of optical nonlinearity in x-conjugated 
polymers is presented. It is shown that the bulk of the nonlinearity 
is determined by only two well defined channels, even though an 
infinite number of channels are possible in principle. The above 
conclusion is true for both short and long range Coulomb interac- 
tions. The complete frequency dependence of the third harmonic 
generation in both trans-polyacetylene and polydiacetylene are ex- 
plained within the same theoretical picture. 19 refs., 4 figs. 


(UCRL-JC—103634) lonic two photon states and op- 


10555 (UCRL-JC—105244) Multiaxial failure characterization 
of composites. Groves, S.E. Lawrence Livermore National Lab., 
CA (USA). Oct 1990. 21p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-9005165-2- 
Vugraphs: 6. meeting of Interagency Mechanical Operations Group 
(IMOG), Amarillo, TX (USA), 1-3 May 1990). Order Number 
DE91005397. Source: OSTI;NTIS; GPO Dep. 

The objective of this study was the characterization of three- 
dimensional failure response of continous fiber composite materials 
utilized at LLNL. This report discusses the scope of the work, tests, 





results and the summary of work on the failure characterization of 
composites. (JDL) 


10556 (WSRC-MS-90-4-Rev.1) Factors affecting the reten- 
tion of methyl lodide by iodide-impregnated carbon: Revision 
1. Hyder, M.L.; Malstrom, R.A. Westinghouse Savannah River Co., 
Aiken, SC (USA). [1990]. 11p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC09-89SR18035. (CONF-900809-7- 
Rev.1: 21. DOE/NRC nuclear air cleaning conference, San Diego, 
CA (USA), 13-16 Aug 1990). Order Number DE91008132. Source: 
OSTI;NTIS; GPO Dep. 

lodide-impregnated activated carbon that had been in use for up 
to 30 months was studied to characterize those factors that affect 
its interaction with and retention of methyl iodide. Humidity and 
competing organic sorbents were observed to decrease the resi- 
dence time of the methyl iodide on the carbon bed. Additionally, 
changes in the effective surface area and the loss of iodide from 
the surface are both important in determining the effectiveness of 
the carbon for retaining radioactive iodine from methyl iodide. A 
simple model incorporating both factors gave a fairly good fit to the 
experimental data. 2 refs., 11 figs., 1 tab. 


10557 (WSRC-RP-90-26) Application of the hydration ther- 
modynamic model for glass durability under saturated tuff 
reposit conditions. Ramsey, W.G. (Clemson Univ., SC 
(USA)); Jantzen, C.M. Westinghouse Savannah River Co., Aiken, 
SC (USA). [1990]. 37p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC09-89SR18035. (CONF-900407-8: 92. 
annual meeting of the American Ceramic Society, Dallas, TX 
(USA), 22-26 Apr 1990). Order Number DE91007928. Source: 
OSTI;NTIS;INiIS; GPO Dep. 

The effects of tuff repository groundwater on glass dissolution 
and surface layer formation was examined utilizing the hydration 
thermodynamic model. A 28 day MCC-1 monolithic durability test 
was performed on the following glasses: SiO2, obsidian, basalt, 
medieval window glasses, frit glass, and simulated nuclear waste 
glass. Silica dissolution was compared with the pH corrected free 
energy of hydration and shown to have the theoretical slope, In(1/ 
2.303RT), in agreement with MCC-1 tests using deionized water. 
X-ray diffraction and scanning electron microscopy identified clays 
of the saponite family and carbonates, on the glass surfaces 
leached in tuff groundwater. 31 refs. 


10558 lon-conductive polymer electrolyte. Motogami, Kenji; 
Mori, Shigeo. 13 Oct 1990. Filed date 11 Apr 1990. Canada Patent 
patent application 2014442. 39p. Source: Micromedia Ltd., Techni- 
cal Information Centre, 165 Hotel de Ville, Place du Portage, 
Phase 2, Hull, Quebec, Canada J8X 3X2. Prices: PC $4.00 CAN; 
MF $2.75 CAN. 

An object of this invention is to provide an ion-conductive poly- 
mer electrolyte with an excellent ionic conductivity and which can 
be easily handled. The solid electrolyte according to the invention 
comprises an organic polymer and a soluble electrolyte salt. The 
organic polymer is obtained by crosslinking a compound having an 
average molecular weight of 1,000 to 20,000 and having the for- 
mula ZX,, where Z is a residue of a compound having at least one 
active hydrogen, k is 1 to 12, and X is of the form AmY, in which Y 
is a hydrogen atom or polymerizable functional group, m is 1 to 
250, and A consists of a CH2-CH-O chain with Z bonded to the 
CHe2 group, Y bonded to the O atom, and a CH2-O-(CH2-CH2-O),- 
R group bonded to the CH group, n being 0 to 25, and R being a 
C_20 alkyl, alkenyl, aryl, or alkylaryl group. While the compound 
represented by the above forumla in which Y is a hydrogen atom 
may be crosslinked with a crosslinking agent such as an iso- 
cyanate compound, the compound having a structure of the above 
formula in which Y is a polymerizable functional group may be 
crosslinked by itself. Experiments are described to illustrate the in- 
vention. 2 tabs. 
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Refer also to citation(s) 9465, 9598, 9603, 9605, 9608, 9613, 9636, 
9758, 9760, 10530, 10672, 10934, 10958, 11025, 11055, 11061 


10559 (BARC—1508) Indirect spectrophotometric determi- 
nation of Fsup(-) based on back extraction of Zr(IV) by Fsup(-) 
from Zr-TTA complex in benzene. Rastogi, R.K. (Bhabha Atomic 
Research Centre, Bombay (India). Fuel Chemistry Div.); Mhatre, 
H.R.; Mahajan, M.A.; Patil, S.K.; Chaudhuri, N.K. Bhabha Atomic 
Research Centre, Bombay (India). 1990. 25p. Order Number 
DE91622219. Source: OSTI;NTIS (US Sales Only);INIS. 

A spectrophotometric method for the determination of trace 
amounts of fluoride in aqueous solution has been developed. It is 
based on the back extraction of Zr(IV) from its thenoyltrifluoroace- 
tone complex in benezene by aqueous Fsup(-) followed by the 
development of Zr-Arsenazo Ill coloured complex and the mea- 
surement of the absorbance at 665 nm. Optimum conditions and 
effect of interfering ions have been studied. Coefficient of variation 
obtained is 2.2% in 11 determinations at the Fsup(-) concentration 
level of 1.6 wg per mi. An excess of Al(Ill) is used for decomplex- 
ing Zr-fluoride prior to the colour forma tion if the fluoride amount is 
high. The method is useful for the determination of trace impurities 
of fluoride in nuclear fuel after separating fluoride from fuel matrix 
by pyrohydrolysis. (author). 7 tabs., 2 figs., 21 refs. 


10560 (CEA-CONF—10388) The use of solvent extraction in 
the nuclear fuel cycle, forty years of progress. Germain, M. 
(CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(FR). Dept. de Genie Radioactif); Chesne, A. CEA Centre d’Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de Genie 
Radioactif. 1990. 10p. (CONF-9007123—: ISEC’90: International 
Solvent Extraction Conference, Kyoto (Japan), 16-21 Jul 1990). Or- 
der Number DE91749070. Source: OSTI;NTIS (US Sales Only). 
The high degree of purity required for the fissile and fertile 
elements used as fuels in nuclear reactors has made solvent ex- 
traction the choice as the purification method in the different steps 
of the fuel cycle. This technique, owing to its specificity, and its 
adaptability both to continuous multistage processes and to remote 
control, has served to achieve the requisite purities with safe, reli- 
able operation. A review of the different steps of the cycle including 
uranium and thorium production, uranium enrichment, reprocessing, 
and the recovery of transuranics, highlights the diversity of the sol- 
vents used and the improvements made to the processes and the 
equipment. According to the different authors, this technique is ca- 
pable of meeting future needs, aimed to reduce the harmful effects 
associated with the nuclear fuel cycle to the lowest possible levels. 


10561 (CIEMAT-654) Determination of uranium in urine by 
fluorometry. Salvador, S.; Alvarez, A. Centro de Investigaciones 
Energeticas, Medioambientales y Tecnologicas, Madrid (Spain). 
1990. 22p. (in Spanish). Order Number DE91741667. Source: 
OSTI; NTIS (US Sales Only). 

The method to measure natural uranium in urine used in the 
CIEMAT has been revised, evaluated, and documented. The pro- 
cedure is based on a direct fluorometric determination in the ashed 
urine sample. Two factors wich could influence the results have 
been studied: Ca(il) amounts in the sample, and inorganic waste 
in fused pellet. The lower limit of detection has been determined 
from “blank” urine samples and it has been found in agreement 
with “ICRP” recommendations. The method has been shown to be 
quench independent, rapid, accurate and economical. (Author) 


10562 (CIEMAT-654) Determination of uranium in urine by 
fluorometry. Salvador Ruiz, S.; Alvarez, A. Centro de Investiga- 
ciones Energeticas, Medioambientales y Tecnologicas (CIEMAT), 
Madrid (Spain). 1990. 25p. (in nish). Order Number 
DE91620688. Source: OSTI;NTIS (US Sales Only);INIS. 

The method to measure natural uranium in urine used in the 
CIEMAT has been revised, evaluated, and documented. The pro- 
cedure is based on a direct fluorometric determination in the ashed 
urine sample. Two factors wich could influence the results have 
been studied: Ca(Il) amounts in the sample, and inorganic waste 
in fused pellet. The lower limit of detection has been determined 
from ‘blank’ urine samples and it has been found in agreement 
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with ICRP’ recommendations. The method has been shown to be 
quench independent, rapid, accurate and economical. (Author). 


10563 (CONF-9002156-2) Remote detection of organics 
using Fourier transform infrared spectroscopy. Demirgian, J.C.; 
Spurgash, S.M. Argonne National Lab., IL (USA). [1990]. 11p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From 2. international symposium on field screening 
methods for hazardous wastes and toxic chemicals; Las Vegas, 
NV (USA); 12-14 Feb 1990. Order Number DE91006045. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Fourier transform infrared (FTIR) spectroscopy is an ideal tech- 
nique for remote detection of organic emissions. There is an 
atmospheric window in the 1200 to 800 cm" region, which corre- 
sponds to the “fingerprint” region for organic molecules. Virtually all 
organic molecules have a unique absorption/emission pattern in 
the fingerprint region. A remote-passive FTIR relies on ambient 
emission of infrared energy from organics to obtain spectra. The 
instrumentation consists of inlet optics, and interferometer, a mer- 
cury cadmium telluride (MCT) detector, and an on-board computer. 
The transportable unit measures 40 cm by 50 cm and has been 
used to collect data while mounted on a helicopter or ground vehi- 
cle. Through the use of this FTIR combined with least squares 
software, it is possible to analyze qualitatively and quantitatively for 
organic vapors from either the air or ground. The data presented 
will include quantitative releases of common organics present in in- 
cinerator stacks, hazardous wastes, and illegal laboratories. Data 
will be presented for pure compounds, mixtures, and target ana- 
lytes in the presence of interfering compounds. The sensitivity, 
reproducibility, and the potential of the technique will be discussed. 
1 ref., 8 figs., 6 tabs. 


10564 (ETDE/ES-mf—1703725) Hard and soft mathematical 
models for simulation in some analytical chemical system. La- 
calle, P. Universidad Complutense de Madrid (Spain). Facultad de 
Ciencias Quimicas. 1989 178p. (In Spanish). Order Number 
DE91703725. Source: OSTI; NTIS (US Sales Only). 

In order to determine ion-metallic species with xantene derivates 
as reagents, different mathematical models in some ion-pair spec- 
trophotometric system have been applied haro mathematical 
models-based in physical-chemical laws-versus soft mathematical 
models-empirical and ranoom-have been compared explicits math- 
ematical functions for simulation and optimization of the studied 
system have been obtained. That optimization has been done 
using some derivaties methods. Stochastics models in time- 
dependent systems have been applied. (Author) 


10565 (ETDE/ES-mf-1741652) Study on plutonium distribu- 
tion in Palomares ecosystem after an accidental aerosol 
release of transuranic radionuclides. Gasco, C. Universidad 
Complutense de Madrid (Spain). Dept. de Quimica Analitica. [1991] 
389p. (In Spanish). Order Number DE91741652. Source: 
OSTI;NTIS (US Sales Only). 

A discharge of plutonium and transuranic elements accidentally 
ocurred near Palomares (Almeria, Spain) in 1966. After decontami- 
nating operations, about 10 g of finely dispersed plutonium 
remained on the soil and was spreaded on the surroundings and 
into Mediterranean sea. An analytical study including a 34 sam- 
pling sites of marine sediments, chemical clean-up, analytical 
methods for isolating plutonium from interfering radionuclides in the 
alfa- tra was carried out. The detection limit level reached for 
the *°U+240Pu was 10 mBa/Kg one of the lowest cited in the 
Spanish analytical literature until now. These results were attained 
following a careful electroplating Pu deposition method developed 
by our laboratory as result of the high signal/noise rates measured 
and a 20 KeV resolution. Several analytical assurance quality pro- 
cedures specially developed for the Palomares ecological system 
were applied to the results, at the CIEMAT laboratories using refer- 
ence standard certified samples. The values were unbiased and 
with no differences statistically significant between them. Interlabo- 
ratory comparisons were carried out. After 20 years of plutonium 
trace environmental transport their concentration were from two at 
three times the leves of radionuclides in the fallout of the zone 
studied. The plutonium concentration range in surface sediments 
was 0.3-5.0 Ba/Kg. The highest values corresponding in the 
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coastal sediments and the lowest in the deep sea. Plutonium con- 
centrations are highly correlated with the sediments structure, grain 
size composition and distance from the mouth of Almanzora river. 
The most important contribution at the transport from the land into 
sea could be the freshet occured at 1973. For this reason the plu- 
tonium ecological path has been from Palomares surroundings into 
the sea. (Abstract Truncated) 


10566 (EUR-12893) Certification of a plutonium dioxide 
reference material for elemental analyses (EC-NRM 210). Le 
Duigou, Y. (Commission of the European Communities, Geel (BE). 
Central Bureau for Nuclear Measurements). Commission of the Eu- 
ropean Communities, Luxembourg (Luxembourg). 1990. 35p. 
Source: OSTI;NTIS (US Sales Only). 

A new EC plutonium reference material is made available in the 
form of 5g samples of plutonium dioxide powder. Before weighing 
the material must be calcined at 1 250°C for two hours. The pluto- 
nium content (880.26 + 0.44) g.kg-' has been derived from 
plutonium measurements performed by three different laboratories 
each applying a different oxydo-reductive method. The results of 
the plutonium measurement, the statistical evaluation of the uncer- 
tainty of the plutonium content together with information on the 
impurities present in the material are given in the report. 


10567 (INIS-mf-12745, pp. 606-613) A comparative study of 
thermal and resonance neutron activation analysis using the 
monostandard method. Zaghloul, R.; El-Abbady, W.H. Egyptian 
Society of Nuclear Sciences and Applications, Cairo (Egypt). 1988. 
426p. (CONF-8803238-: 4. conference of nuclear sciences and 
applications, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the 
fourth Conference on Nuclear Sciences and Applications. Vol. 2: 
Radiation sources; application and technology; basic nuclear sci- 
ences. Order Number DE91003063. Source: OSTI;NTIS (US 
Sales Only);INIS. 

A comparative study on the applicability of the monostandard 
neutron activation technique by thermal and resonance neutrons 
for the analyses of multielement bearing phosphate samples has 
been made. The data from the two methods show a consistency of 
about 8% on the average. The reasons for this deviation have 
been discussed. The data obtained from the analysis of the phos- 
phate samples indicate that the two methods can be applied on a 
large scale in routine analysis of multielement traces bearing sam- 
ples. A correction for the interference contribution of some isotopes 
which are produced by fission of the uranium contents in the phos- 
phate ore samples during the irradiation has been estimated. 


10568  §(INIS-mf-12745, pp. 656-661) Concentration of 772Rn 
short lived daughters in the atmosphere of El-Minia. Ahmed, 
A.A.; Mohamed, S.A.; Abdel-Rahman, M.A.; Hanna, S.B. Egyptian 
Society of Nuclear Sciences and Applications, Cairo (Egypt). 1988. 
426p. (CONF-8803238—: 4. conference of nuclear sciences and 
applications, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the 
fourth Conference on Nuclear Sciences and Applications. Vol. 2: 
Radiation sources; application and technology; basic nuclear sci- 
ences. Order Number DE91003063. Source: OSTI;NTIS (US 
Sales Only);INIS. 

An a-spectrometric method was utilized for the determination of 
radon short lived daughters in the air. The activity concentration of 
the daughters RaA. RaB and RaC (RaC’) showed diurnal as well 
as seasonal variations. The average concentrations reached 7.2, 
5.4 and 4.9 Bq.m-* for RaA, RaB and RaC respectively. 


10569 (INIS-mf-12745, pp. 820-824) Separation of iron, 
zinc, scandium and tantalum for radiochemical analysis. 
Sanad, W.; Flex, H. Egyptian Society of Nuclear Sciences and 
Applications, Cairo (Egypt). 1988. 426p. (CONF-8803238—: 4. con- 
ference of nuclear sciences and applications, Cairo (Egypt), 6-10 
Mar 1988). In Proceedings of the fourth Conference on Nuclear 
Sciences and Applications. Vol. 2: Radiation sources; application 
and technology; basic nuclear sciences. Order Number 
DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

The photopeak activities in the -y-spectra of the long-lived in- 
duced radionuclides (©°Fe, Zn, 4©Sc and 18*Ta) being overlapped 
by each other. Therefore, it is preferable to develop a simple radio- 
chemical separation procedure for the radiochemical determination 
of these elements in various samples, and also to obtain them with 





high purity when they are present together. We obtained more data 
on the behaviour of these radioisotopes towards common organic 
solvents such as tributyl-phosphate (TBP), amberlite (LA2), diethyl- 
hexyl phosphoric acid (HDEHP) and nitrobenzene. Finally, a 
scheme for the separation of these elements from each other was 
proposed. The purity of the separated isotopes was checked by 
their -y-spectra. 


10570 (INIS-mf-12745, pp. 832-839) Adsorption behaviour 
of Sr(Il) and Y(Ill) cations on charcoal impregnated with molyb- 
dates (VI) from HCI solutions. El-Absy, M.A.; Raieh, M. Egyptian 
Society of Nuclear Sciences and Applications, Cairo (Egypt). 1988. 
426p. (CONF-8803238-: 4. conference of nuclear sciences and 
applications, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the 
fourth Conference on Nuclear Sciences and Applications. Vol. 2: 
Radiation sources; application and technology; basic nuclear sci- 
ences. Order Number DE91003063. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The adsorbent charcoal impregnated with molybdates (VI), C/ 
Mo(Vl), was prepared by impregnating activated charcoal with 
molybdate (VI) anions from HC/ solution of PH3 at 27°C. Stability 
of Mo(VI) ions on the adsorbent was studied from HCI solutions in 
absence and presence of Sr(Y) cations. Distribution of Sr and Y 
cations between the prepared adsorbent and aqueous HC! solu- 
tions was investigated radiometrically. Radiochemical elution and 
separation of Sr and Y cations was achieved on small chromato- 
graphic columns of the adsorbent (0.5 g) with HCi eluents of 
10-4M and 1M respectively. 


10571 (INIS-mf-12745, pp. 825-831) Sorption of various 
lons on hydrous tin oxide heated at different temperatures. 
El-Naggar, |I.M.; Shabana, E.|.; Misak, N.Z. Egyptian Society of Nu- 
clear Sciences and Applications, Cairo (Egypt). 1988. 426p. 
(CONF-8803238—: 4. conference of nuclear sciences and applica- 
tions, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth 
Conference on Nuclear Sciences and Applications. Vol. 2: Radia- 
tion sources; application and technology; basic nuclear sciences. 
Order Number DE91003063. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The adsorption of many ions (U, La, Ce, Eu, Fe, Co, Ni, Sr, Ba, 
Cs and Na) on hydrous tin oxide is measured as a function of pH. 
Equilibrium distribution coefficients were determined at 10-° and 
10-5M nitrate solutions. At 10-°M concentration, uranium and iron 
are appreciably sorbed at pH values of ~ 1.5-2 at all heating tem- 
peratures, whereas all other elements are hardly sorbed at the 
same pH. At pH values of ~ 3, it seems possible to separate ura- 
nium from iron on hydrous tin oxide heated at 50 and 200°C. 
Separations among various elements and groups of elements are 
also possible in the studied concentrations. 


10572 (INIS-mf-12772, pp. 5) Dating and measuring re- 
gional episodes of denudation using apatite fission track 
analysis: an example from southern Africa. Brown, R. (La Trobe 
University, Bundoora (Australia). Dept. of Geology). Common- 
wealth Scientific and Industrial Research Organization, North Ryde 
(Australia). Div. of Exploration Geoscience; Selby Anax, Sydney 
(Australia); VG Isotech Ltd., Middlewich (UK); Advanced Analytical 
Pty. Ltd., Sydney (Australia). [1990]. 42p. (CONF-8909395—: 2. 
Australian conference on geochronology, Sydney (Australia), 27 
Sep 1989). In Second Australian conference on geochronology, 
Sydney 1989: workshop program and abstracts. Order Number 
DE91003062. Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. FISSION TRACKS/age estimation; FISSION 
TRACKS/apatites; AFRICA; APATITES; GEOLOGIC HISTORY; 
ROCKS 


10573 (INIS-mf-12772, pp. 7) Mantle lead signatures of Or- 
dovician gold mineralization in the Lachlan Fold Belt of NSW. 
Carr, G.R. (Commonwealth Scientific and Industrial Research Org., 
North Ryde (Australia). Div.of Exploration Geoscience); Dean, J.A. 
Commonwealth Scientific and Industrial Research Organization, 
North Ryde (Australia). Div. of Exploration Geoscience; Selby 
Anax, Sydney (Australia); VG Isotech Ltd., Middlewich (UK); Ad- 
vanced Analytical Pty. Ltd., Sydney (Australia). [1990]. 42p. 
(CONF-8909895—: 2. Australian conference on geochronology, 
Sydney (Australia), 27 Sep 1989). In Second Australian conference 
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on geochronology, Sydney 1989: workshop program and abstracts. 
Order Number DE91003062. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Abstract only. GOLD ORES/isotope dating; LEAD ISOTOPES/ 
gold ores; LEAD ISOTOPES/isotope ratio; NEW SOUTH WALES/ 
gold ores; GEOLOGIC FORMATIONS; LEAD 204; LEAD 206; 
LEAD 207; SULFIDES 


10574 (INIS-mf-12772, pp. 8-9) Sr isotropic studies on 
mafic enclaves and host rocks of the G ,» Anembo and 
Blue Gum plutons of the Bega batholith. Chen, Y.D. (Macquarie 
Univ., North Ryde (Australia). School of Earth Sciences); Steel, D.; 
Gary, C.M. Commonwealth Scientific and Industrial Research Or- 
ganization, North Ryde (Australia). Div. of Exploration Geoscience; 
Selby Anax, Sydney (Australia); VG Isotech Ltd., Middlewich (UK); 
Advanced Analytical Pty. Ltd., Sydney (Australia). [1990]. 42p. 
(CONF-8909395—: 2. Australian conference on geochronology, 
Sydney (Australia), 27 Sep 1989). In Second Australian coriference 
on geochronology, Sydney 1989: workshop program and abstracts. 
Order Number DE91003062. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Abstract only. IGNEOUS ROCKS/isotope ratio; IGNEOUS 
ROCKS/origin; ISOTOPE DATING/igneous rocks; AUSTRALIA; 
COMPARATIVE EVALUATIONS; COMPILED DATA; ORIGIN; 
STRONTIUM 86; STRONTIUM 87; ZIRCON 


10575 (INIS-mf—12772, pp. 12) U-Pb and Sm-Nd isotopic 
evidence for age and origin of Mid-Proterozoic felsic magme- 
tism of the eastern Gawler Craton, South Australia. Creaser, 
R.A. (La Trobe University, Bundoora (Australia). Dept. of Geology). 
Commonwealth Scientific and Industrial Research Organization, 
North Ryde (Australia). Div. of Exploration Geoscience; Selby 
Anax, Sydney (Australia); VG Isotech Ltd., Middlewich (UK); Ad- 
vanced Analytical Pty. Ltd., Sydney (Australia). [1990]. 42p. 
(CONF-8909395—: 2. Australian conference on geochronology, 
Sydney (Australia), 27 Sep 1989). In Second Australian conference 
on geochronology, Sydney 1989: workshop program and abstracts. 
Order Number DE91003062. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Abstract only. GRANITES/isotope dating; GRANITES/isotope ra- 
tio; ROXBY DOWNS DEPOSIT/geologic models; GRANITES; 
LEAD ISOTOPES; NEODYMIUM ISOTOPES; SAMARIUM ISO- 
TOPES; SOUTH AUSTRALIA; URANIUM ISOTOPES 


10576 (INIS-mf-12772, pp. 13) 500 Ma biotite Rb-Sr dates 
in the Yilgarn Block near Harvey. Laeter, J.R. de (Curtin Univer- 
sity of Technology, Perth (Australia)); Libby, W.G. Commonwealth 
Scientific and Industrial Research Organization, North Ryde (Aus- 
tralia). Div. of Exploration Geoscience; Selby Anax, Sydney 
(Australia); VG Isotech Ltd., Middlewich (UK); Advanced Analytical 
Pty. Ltd., Sydney (Australia). [1990]. 42p. (CONF-8909395—: 2. 
Australian conference on geochronology, Sydney (Australia), 27 
Sep 1989). In Second Australian conference on geochronology, 
Sydney 1989: workshop program and abstracts. Order Number 
DE91003062. Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. ISOTOPE DATING/granites; ISOTOPE DAT- 
ING/western australia; ISOTOPE RATIO/biotite; GEOLOGIC 
FORMATIONS; GRANITES; BIOTITE; RUBIDIUM ISOTOPES; 
STRONTIUM ISOTOPES 


10577 (INIS-mf-12772, pp. 16-17) Sm-Nd dating of garnet- 
bearing rocks: empirical evaluation of constraints on 
resetting. Griffin, W.L. (Commonwealth Scientific and Industrial 
Research Org., North Ryde (Australia). Div. of Exploration Geo- 
science); O'Reilly, S.Y. Commonwealth Scientific and Industrial 
Research Organization, North Ryde (Australia). Div. of Exploration 
Geoscience; Selby Anax, Sydney (Australia); VG Isotech Ltd., Mid- 
diewich (UK); Advanced Analytical Pty. Ltd., Sydney (Australia). 
[1990]. 42p. (CONF-8909395—: 2. Australian conference on 
geochronology, Sydney (Australia), 27 Sep 1989). In Second Aus- 
tralian conference on geochronology, Sydney 1989: workshop 

‘ogram and abstracts. Order Number DE91003062. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Abstract only. 6 refs. GARNETS/neodymium isotopes; GAR- 
NETS/samarium isotopes; ISOTOPE DATING/metamorphic rocks; 
GARNETS; GEOLOGIC MODELS 
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10578 (INIS-mf-12772, pp. 18-19) The dilemma of the 
source of gold in Archaean greenstone deposits. Gulson, B.L. 
(Commonwealth Scientific and Industry Org., North Ryde (Aus- 
tralia). Div. of Exploration Geoscience); Mizon, K.J.; Atkinson, B.; 
Corfu, F. Commonwealth Scientific and Industrial Research Organi- 
zation, North Ryde (Australia). Div. of Exploration Geoscience; 
Selby Anax, Sydney (Australia); VG Isotech Ltd., Middlewich (UK); 
Advanced Analytical Pty. Ltd., Sydney (Australia). [1990]. 42p. 
(CONF-8909395-: 2. Australian conference on geochronology, 
Sydney (Australia), 27 Sep 1989). In Second Australian conference 
on geochronology, Sydney 1989: workshop program and abstracts. 
Order Number DE91003062. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Abstract only. GOLD/environmental transport; GOLD/origin; 
GOLD ORES/isotope dating; LEAD ISOTOPES/isotope dating; 
CANADA; GEOLOGIC MODELS; GOLD; ORIGIN; ISOTOPE RA- 
TIO; LEAD 204; LEAD 206; ZIRCON 


10579 (INIS-mf-12772, pp. 22) New SHRIMP applications. 
Kinny, P. (Australian National Univ., Canberra (Australia). Re- 
search School of Earth Sciences). Commonwealth Scientific and 
Industrial Research Organization, North Ryde (Australia). Div. of 
Exploration Geoscience; Selby Anax, Sydney (Australia); VG 
Isotech Ltd., Middlewich (UK); Advanced Analytical Pty. Ltd., Syd- 
ney (Australia). [1990]. 42p. (CONF-8909395-: 2. Australian 
conference on geochronology, Sydney (Australia), 27 Sep 1989). 
In Second Australian conference on geochronology, Sydney 1989: 
workshop program and abstracts. Order Number DE91003062. 
Source: OSTI;NTIS (US Sales Only);INIS. 

High-resolution ion microprobe analysis. 

Abstract only. 1 ref. ION MICROPROBE ANALYSIS/isotope dat- 
ing; ION MICROPROBE ANALYSIS/isotope ratio; METAMORPHIC 
ROCKS/isotope dating; ORES/isotope dating; LEAD ISOTOPES; 
ORES; RARE EARTHS; RESOLUTION; SULFUR 32; SULFUR 34; 
TRACE AMOUNTS; URANIUM ISOTOPES; USES; ZIRCON 


10580 (INIS-mf—12772, pp. 23-24) Four methods of zircon 
dating: case study from the proterozoic Zhongtiao Mountains, 
Shanxi Province, China. Huimin, Li (Tianjin Institute of Geology 
and Mineral Resources, Tianjin (China)); Page, R.W.; Bower, M.J.; 
Compston, W. Commonwealth Scientific and Industrial Research 
Organization, North Ryde (Australia). Div. of Exploration 
Geoscience; Selby Anax, Sydney (Australia); VG Isotech Ltd., Mid- 
dlewich (UK); Advanced Analytical Pty. Ltd., Sydney (Australia). 
[1990]. 42p. (CONF-8909395-: 2. Australian conference on 
geochronology, Sydney (Australia), 27 Sep 1989). In Second Aus- 
tralian conference on geochronology, Sydney 1989: workshop 
program and abstracts. Order Number DE91003062. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Abstract only. LEAD 205/isotope dating; URANIUM 235/isotope 
dating; URANIUM 235/zircon; ZIRCON/ion microprobe analysis; 
ZIRCON/isotope dating; CHINA; COMPARATIVE EVALUATIONS; 
DATA COVARIANCES; GEOLOGIC FORMATIONS; GEOLOGIC 
HISTORY; IGNEOUS ROCKS; ISOTOPE RATIO; LEAD 206; 
LEAD 207; MONOCRYSTALS; ZIRCON 


10581 (INIS-mf-12772, pp. 25) Precision of K-Ar and “Ar/ 
Ar dating. McDougall, |. (Australian National Univ., Canberra 
(Australia). Research School of Earth Sciences). Commonwealth 
Scientific and Industrial Research Organization, North Ryde (Aus- 
tralia). Div. of Exploration Geoscience; Selby Anax, Sydney 
(Australia); VG Isotech Ltd., Middlewich (UK); Advanced Analytical 
Pty. Ltd., Sydney (Australia). [1990]. 42p. (CONF-8909395-: 2. 
Australian conference on geochronology, Sydney (Australia), 27 
Sep 1989). In Second Australian conference on geochronology, 
Sydney 1989: workshop program and abstracts. Order Number 
DE91003062. Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. ROCKS/accuracy; ROCKS/isotope dating; AR- 
GON; ARGON 39; ARGON 40; COMPARATIVE EVALUATIONS; 
DATA COVARIANCES; DECAY; ISOTOPE RATIO; LASER- 
RADIATION HEATING; MASS SPECTROSCOPY; POTASSIUM; 
ROCKS; ACCURACY; SENSITIVITY 


10582  (INIS-mf—12772, pp. 28) Sm-Nd Isotopic complexities 
in Archaean mafic lavas and implications of Sm-Nd 
geochronology. Nelson, D.R. (Curtin University of Technology, 


204 ~— ERA Vol. 16, No. 4 


Perth (Australia). School of Physics and Geosciences); Laeter, 
J.R.; Trendall, A.F. Commonwealth Scientific and Industrial Re- 
search Organization, North Ryde (Australia). Div. of Exploration 
Geoscience; Selby Anax, Sydney (Australia); VG Isotech Ltd., Mid- 
dlewich (UK); Advanced Analytical Pty. Ltd., Sydney (Australia). 
[1990]. 42p. (CONF-8909395-: 2. Australian conference on 
geochronology, Sydney (Australia), 27 Sep 1989). In Second Aus- 
tralian conference on geochronology, Sydney 1989: workshop 
rogram and abstracts. Order Number DE91003062. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Abstract only. AGE ESTIMATION/isotope ratio; AGE ES- 
TIMATION/petrogenesis; IGNEOUS ROCKS/isotope ratio; 
NEODYMIUM/isotope ratio; SAMARIUM/isotope ratio; PETROGE- 
NESIS; GEOCHEMISTRY; LAVA; LEAD; NEODYMIUM; RARE 
EARTHS; SAMARIUM; URANIUM; ZIRCON 


10583 (INIS-mf-—12772, pp. 29-30) Isotopic signatures of 
mantle rocks from southeastern Australia. O'Reilly, Y. (Mac- 
quarie Univ., North Ryde (Australia). School of Earth Sciences); 
Griffin, W.L. Commonwealth Scientific and Industrial Research Or- 
ganization, North Ryde (Australia). Div. of Exploration Geoscience; 
Selby Anax, Sydney (Australia); VG Isotech Ltd., Middlewich (UK); 
Advanced Analytical Pty. Ltd., Sydney (Australia). [1990]. 42p. 
(CONF-8909395-: 2. Australian conference on geochronology, 
Sydney (Australia), 27 Sep 1989). In Second Australian conference 
on geochronology, Sydney 1989: workshop program and abstracts. 
Order Number DE91003062. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Abstract only. 1 fig. IGNEOUS ROCKS/isotope dating; 
IGNEOUS ROCKS/metamorphism; AUSTRALIA; GEOLOGIC HIS- 
TORY; METAMORPHISM; NEODYMIUM; NEODYMIUM 143; 
NEODYMIUM 144; RARE EARTHS; RUBIDIUM ISOTOPES; 
STRONTIUM; STRONTIUM 86; STRONTIUM 87 


10584 (INIS-mf-12772, pp. 32) *°Ar-Ar and U-Pb 
geochronology of the Goonumbla and Gidginbung gold de- 
posits, NSW. Perkins, C. (Australian National Univ., Canberra 
(Australia). Dept. of Geology); McDougall, |.; Claoue-Long, J.; Hei- 
thersay, P. Commonwealth Scientific and Industrial Research 
Organization, North Ryde (Australia). Div. of Exploration 
Geoscience; Selby Anax, Sydney (Australia); VG Isotech Ltd., Mid- 
dlewich (UK); Advanced Analytical Pty. Ltd., Sydney (Australia). 
[1990]. 42p. (CONF-8909395-: 2. Australian conference on 
geochronology, Sydney (Australia), 27 Sep 1989). In Second Aus- 
tralian conference on geochronology, Sydney 1989: workshop 
rogram and abstracts. Order Number DE91003062. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Abstract only. 3 refs. GOLD ORES/isotope dating; GOLD ORES/ 
isotope ratio; ISOTOPE DATING/goid ores; ISOTOPE DATING/ion 
microprobe analysis; ARGON 39; ARGON 40; AUSTRALIA; LEAD 
206; MINERALIZATION; ROCKS; URANIUM 238; ZIRCON 


10585 = (INIS-mf-12772, pp. 33-34) K-Ar and “°Ar?®Ar age 
relationships at the Porgera gold deposit, Papua New Guinea. 
Richards, J.P. (Australian National Univ., Canberra (Australia). Re- 
search School of Earth Sciences); McDougall, |. Commonwealth 
Scientific and Industrial Research Organization, North Ryde (Aus- 
tralia). Div. of Exploration Geoscience; Selby Anax, Sydney 
(Australia); VG Isotech Ltd., Middlewich (UK); Advanced Analytical 
Pty. Ltd., Sydney (Australia). [1990]. 42p. (CONF-8909395—: 2. 
Australian conference on geochronology, Sydney (Australia), 27 
Sep 1989). In Second Australian conference on geochronology, 
Sydney 1989: workshop program and abstracts. Order Number 
DE91003062. Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. GOLD ORES/isotope dating; GOLD ORES/isotope 
ratio; NEW GUINEA/gold ores; ARGON 39; ARGON 40; IGNEOUS 
ROCKS; POTASSIUM ISOTOPES; SEDIMENTS 


10586 (INIS-mf-12772, pp. 36-38) Carboniferous igneous 
activity in the Lachlan and New England Fold Belts. Parts of 
the same magmatic arc?. Shaw, S.E. (Macquarie Univ., North 
Ryde (Australia). School of Earth Sciences); Flood, R.H. Common- 
wealth Scientific and Industrial Research Organization, North Ryde 
(Australia). Div. of Exploration Geoscience; Selby Anax, Sydney 
(Australia); VG Isotech Ltd., Middlewich (UK); Advanced Analytical 
Pty. Ltd., Sydney (Australia). [1990]. 42p. (CONF-8909395-: 2. 





Australian conference on geochronology, Sydney (Australia), 27 
Sep 1989). In Second Australian conference on geochronology, 
Sydney 1989: workshop program and abstracts. Order Number 
DE91003062. Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. 6 refs., 3 figs. ISOTOPE RATIO/geologic forma- 
tions; ISOTOPE RATIO/isotope dating; RARE EARTHS/element 
abundance; RARE EARTHS/geologic formations; ARGON ISO- 
TOPES; GEOLOGIC STRUCTURES; NEW SOUTH WALES; 
POTASSIUM ISOTOPES; RUBIDIUM ISOTOPES; STRONTIUM 
86; STRONTIUM 87 


10587 (INIS-mf-12772, pp. 40) Chemical and isotopic sys- 
tematics of the Blue Tier Batholith, N.E. Tasmania: its bearing 
on the origin of the tin-bearing alkali feldspar granites. Sun 
Shensu (Bureau of Mineral Resources, Geology and Geophysics, 
Canberra (Australia)). Commonwealth Scientific and Industrial Re- 
search Organization, North Ryde (Australia). Div. of Exploration 
Geoscience; Selby Anax, Sydney (Australia); VG Isotech Ltd., Mid- 
dlewich (UK); Advanced Analytical Pty. Ltd., Sydney (Australia). 
[1990]. 42p. (CONF-8909395-: 2. Australian conference on 
geochronology, Sydney (Australia), 27 Sep 1989). In Second Aus- 
tralian conference on geochronology, Sydney 1989: workshop 

rogram and abstracts. Order Number DE91003062. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Abstract only. GRANITES/isotope ratio; RARE EARTHS/isotope 
ratio; ALUMINIUM; ELEMENT ABUNDANCE; GALLIUM; GRAN- 
ITES; HOLMIUM; METAMORPHISM; NEODYMIUM; YTTRIUM 


10588 (INIS-mf-12772, pp. 41-42) The Mount Read vol- 
canics, Tasmania: Sr and Nd isotope geochemistry. Whitford, 
D.J. (Commonwealth Scientific and Industrial Research Org., North 
Ryde (Australia). Div. of Exploration Geoscience); Korsch, M.J.; 
Graven, S.J.; Crawford, A.J. Commonwealth Scientific and Indus- 
trial Research Organization, North Ryde (Australia). Div. of 
Exploration Geoscience; Selby Anax, Sydney (Australia); VG 


Isotech Ltd., Middlewich (UK); Advanced Analytical Pty. Ltd., Syd- 


ney (Australia). [1990]. 42p. (CONF-8909395-: 2. Australian 
conference on geochronology, Sydney (Australia), 27 Sep 1989). 
In Second Australian conference on geochronology, Sydney 1989: 
workshop program and abstracts. Order Number DE91003062. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. IGNEOUS ROCKS/geochemical surveys; !SO- 
TOPE RATIO/igneous rocks; NEODYMIUM ISOTOPES; 
STRONTIUM 86; STRONTIUM 87; TASMANIA 


10589 (INIS-mf—12772, pp. 39) Preview of the CSIRO-AMS 
facility. Sie, S.H. (Commonwealth Scientific and Industrial Org., 
North Ryde (Australia). Div. of Exploration Geoscience, Heavy lon 
Analytical Facility). Commonwealth Scientific and Industrial Re- 
search Organization, North Ryde (Australia). Div. of Exploration 
Geoscience; Selby Anax, Sydney (Australia); VG Isotech Ltd., Mid- 
dlewich (UK); Advanced Analytical Pty. Ltd., Sydney (Australia). 
[1990]. 42p. (CONF-8909395-: 2. Australian conference on 
geochronology, Sydney (Australia), 27 Sep 1989). In Second Aus- 
tralian conference on geochronology, Sydney 1989: workshop 

ram and abstracts. Order Number DE91003062. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Abstract only. ISOTOPE DATING/petroleum; ISOTOPE DATING/ 
rocks; MASS SPECTROMETERS/accelerators; MASS SPEC- 
TROMETERS/australian organizations; ION MICROPROBE 
ANALYSIS; PETROLEUM; ROCKS; LABORATORY EQUIPMENT; 
ACCELERATORS; SENSITIVITY; TRACE AMOUNTS 


10590 (INIS-SU-222/A) Noble metals: chemistry and analy- 
sis: Collection of scientific papers. AN SSSR, Novosibirsk 
(USSR). Inst. Neorganicheskoj Khimii. 1989 182p. (In Russian). Or- 
der Number DE91003071. Source: OSTI;NTIS (US Sales 
Only); INIS. 

Individual papers in scope for the database are processed sepa- 
rately. (DLC) 


10591 (INIS-SU-—222/A, pp. 4-29) Methods for determination 
and analysis of gold, silver, and palladium on the basis of sol- 
vent extraction with organic sulfides. Torgov, V.G.; Korda, T.M.; 
Terent’eva, L.A. AN SSSR, Novosibirsk (USSR). Inst. Neorganich- 
eskoj Khimii. 1989. 182p. (in Russian). In Noble metals: chemistry 
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and analysis: Collection of scientific papers. Order Number 
DE91003071. Source: OSTI;NTIS (US Sales Only);INIS. 

A review of previously published and new data on the use of sol- 
vent extraction by organic sulfides in analytical chemistry of gold, 
silver and palladium is given. The consideration is made on the ba- 
sis of close relation between ways of preliminary concentration of 
the element and peculiarities of the instrumental method of analy- 
sis used. Advantages of organic sulfides as extractants of gold, 
silver and palladium complexes, permitting to increase-considerably 
the factor of extraction purification from other metals without notice- 
able loss of the elements isolated, are pointed out. Comparison of 
metrological characteristics (the range of the contents determined, 
determination limit and relative standard deviation) of atomic- 
absorption, atomic-emission and neutron-activation methods of 
gold, silver and palladium determination with their preliminary ex- 
traction concentrating by organic sulfides is made. 70 refs.; 3 figs.; 
7 tabs. 


10592 (INIS-SU-222/A, pp. 64-77) Complex of solvent 
extraction-atomic emission and absorption methods of high- 

ity noble-metal analysis. Yudelevich, |.G.; Ivanova, S.N.; 
Shuvaeva, O.B.; Chanysheva, T.A.; Petrova, E.A.; Popova, N.M. 
AN SSSR, Novosibirsk (USSR). Inst. Neorganicheskoj Khimii. 
1989. 182p. (In Russian). In Noble metals: chemistry and analysis: 
Collection of scientific papers. Order Number DE91003071. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Solvent extraction-atomic-emission and atomic-absorption meth- 
ods of analysis of gold, silver, palladium, platinum, rhodium of high 
purity are considered. It is shown that both methods for the major- 
ity of the impurity elements determined (alkali alkaline earth, rare 
earth, transition elements, B, Cd, In, Te, etc.) ensure determination 
limits, which are in no way inferior to the spark mass-spectrometry. 
The use of atomic emission determination of impurities after their 
preliminary concentration by the method of solvent extraction is the 
most efficient one in aqueous phase and that of the atomic absorp- 
tion method - in organic phase. 18 refs.; 2 figs.; 5 tabs. 


10593 (INIS-SU-222/A, pp. 78-100) Solvent extraction- 
instrumental methods of platinum metal determination with 
the use of alkyl aniline. Vasil’eva, A.A.; Kalish, N.K.; Zelentsova, 
L.V.; Korda, T.M.; Maksimova, N.V.; Tatarchuk, A.N. AN SSSR, 
Novosibirsk (USSR). Inst. Neorganicheskoj Khimii. 1989. 182p. (In 
Russian). In Noble metals: chemistry and analysis: Collection of 
scientific papers. Order Number DE91003071. Source: OSTI;NTIS 
(US Sales Only);INIS. 

A complex of methods for the analysis of geochemical samples, 
various ores and their processing products for the content of 
platinum metals after their preliminary concentration by solvent ex- 
traction with alkyl aniline in mixture with oil sulfides has been 
developed. The complex comprises: solvent extraction-atomic- 
absorption, solvent extraction-atomic-emission and fire-assay (lead 
mett)-solvent extraction-atomic-absorption methods. The ranges of 
ruthenium concentrations determined and relative standard devia- 
tions of the methods constitute 2x10-7-5x10-* % and 0.02-0.3 
respectively. 21 refs.; 5 figs.; 10 tabs. 


10594 (INIS-SU-222/A, pp. 30-63) Physicochemical funda- 
mentals of oxidizing fluorination use in decomposition and 
analysis of noble metal containing products. Mit’kin, V.N.; Zem- 
skov, V.V. AN SSSR, Novosibirsk (USSR). Inst. Neorganicheskoj 
Khimii. 1989. 182p. (in Russian). In Noble metals: chemistry and 
analysis: Collection of scientific papers. Order Number 
DE91003071. Source: OSTI;NTIS (US Sales Only);INIS. 

A review of methods of oxidizing fluorination, which have been 
developed and used for rapid decomposition of complex samples 
containing noble metals, including ruthenium, is given. Conditions 
and character of interaction of the main fluorinating reagents with 
noble metals and the most frequenty encountered matrix sub- 
stances - oxides and other chalcogen - containing compounds are 
described in detail. The methods of fluoride transfer to analytical 
forms and methods of noble metal determination developed on 
their basis are considered. 62 refs.; 8 tabs. 


10595 = (INIS-SU-222/A, pp. 101-111) Direct determination of 
platinum metals by the method of atomic emission ‘ome- 
try with inductively coupled plasma. Petrova, E.S.; Zaksas, B.I.; 


ERA Vol. 16, No. 4 205 





40 CHEMISTRY 
4001 Analytical and Separations Chemistry 


Sheveleva, L.V.; Yudelevich, I.G. AN SSSR, Novosibirsk (USSR). 
Inst. Neorganicheskoj Khimii. 1989. 182p. (in Russian). In Noble 
metals: chemistry and analysis: Collection of scientific papers. Or- 
der Number DE91003071. Source: OSTI;NTIS (US Sales 
Only);INIS. 

A possibility to apply the method of atomic emission spectrome- 
try with inductively coupled plasma to direct determination of 
ruthenium and other platinum metals (PM) in solutions of complex 
salt composition has been studied. On the basis of analysis of 
interference of PM and composition of the solution analyzed on an- 
alytical characteristics of the method the optimal conditions of PM 
simultaneous determination are found. The determination limit of 
ruthenium under the conditions selected is 0.005 pg/ml. The 
method of dynamic background correction is used for the account 
of spectral effects of the matrix elements suggested. 20 refs.; 4 
figs.; 3 tabs. 


10596 (INIS-SU-224(Vol.3)) 12. European crystallogrpahic 
meeting. V. 3: Collected abstracts. AN SSSR, Moscow (USSR). 
1989 475p. (CONF-890859-: 12. European crystallographic meet- 
ing and international exhibition on apparatus and literature on 
crystallography, Moscow (USSR), 20-29 Aug 1989). Order Number 
DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Individual papers in scope for the database are processed sepa- 
rately. (DLC) 


10597 (INIS-SU-229, pp. 459) Application of nuclear reac- 
tions for determination of content and depth distribution of 
impurity atoms in substance. Antuf'ev, Yu.P.; Dikij, N.P.; 
Zobolotnyj, V.D.; Litvinenko, A.S.; Matyash, P.P.; Slabospitskij, 
R.P. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 tab. ELEMENTS/nuclear reaction analysis; DEPTH; 
ELEMENTS; IMPURITIES; QUANTITATIVE CHEMICAL ANALY- 
SIS; RESOLUTION; SENSITIVITY; SPATIAL DISTRIBUTION 


10598 (INIS-SU-229, pp. 471) Determination of oxygen and 
copper content ratio in superconducting ceramics. Aleksan- 
drov, Yu.A.; Vinogradov, L.I.; Denisov, A.E.; Kolalis, R.P.; Kapustin, 
D.V.; Lazarev, V.V. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
Structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. BARIUM OXIDES/activation analysis; COPPER OX- 
IDES/activation analysis; YTTRIUM OXIDES/activation analysis; 
ACCURACY; ALPHA PARTICLES; CERAMICS; CHEMICAL COM- 
POSITION; MEV RANGE 10-100; QUANTITATIVE CHEMICAL 
ANALYSIS; SUPERCONDUCTORS 


10599 (INIS-SU-229, pp. 470) Determination of complete 
elemental composition of high-temperature superconductors 
of the type YBaCuO using backscattering of protons and 
alphe-particles. Vinogradov, L.I.; Lazarev, V.V.; Chubinskij, O.V.; 
Denisov, A.E.; Kolalis, R.P. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158-: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. BARIUM OXIDES/quantitative chemical analysis; 
COPPER OXIDES/quantitative chemical analysis; YTTRIUM 


OXIDES/quantitative chemical analysis; ACCURACY; ALPHA PAR- 
TICLES; BACKSCATTERING; CHEMICAL COMPOSITION; MEV 
RANGE 01-10; PROTONS; SPECTROSCOPY; SUPERCONDUC- 
TORS 


10600 (INIS-SU-229, pp. 477) Radioactivation analysis of 
samples with high temperature superconductivity. Sergeev, 
V.0.; Seregin, V.T. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 ref., 1 tab. BARIUM OXIDES/activation analysis; 
COPPER OXIDES/activation analysis; YTTRIUM OXIDES/ 
activation analysis; ACCURACY; CHEMICAL COMPOSITION; IM- 
PURITIES; MEV RANGE 10-100; PROTONS; QUANTITATIVE 
CHEMICAL ANALYSIS; SENSITIVITY 


10601 (INT-196/1, pp. 27-34) Use of ”PIXE” method in 
multi-element analysis of Lower-Silesian serpentine marbles. 
Kajfosz, J. (Institute of Nuclear Physics, Cracow (Poland)); Szym- 
ezyk, S.; Przybylowicz, W. institute of Physics and Nuclear 
Techniques, Cracow (Poland). 1986. (In Polish). (CONF-8509466—: 
Polish symposium on development and application of isotopic 
methods in engineering and technology, Zakopane (Poland), 11-14 
Sep 1985). In Development and application of isotopic methods in 
engineering and technology. Nuclear methods in geology and hy- 
drogeology: Proceedings of the Polish symposium, 11-14 
September 1985, Zakopane. 78p. Order Number DE91621078. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The PIXE method in the version used in the Institute of Nuclear 
Physics in Cracow is described. The problems of heterogeneity of 
investigated material and sample reprsentativeness are discussed. 
The connection of PIXE analysis with PIGE method is presented. 
The results of PIXE analysis of Lower-Silesian serpentine marbles 
are given. (A.S.). 


10602 (INT—196/l, pp. 61-70) Some applications of gamma 
spectrometry in geology and geophysics. Chrusciel, E. (Institute 
of Physics and Nuclear Techniques, Cracow (Poland)); Kalita, S.; 
Kopec, M.; Niewodniczanski, J.; Palka, K.W. Institute of Physics 
and Nuclear Techniques, Cracow (Poland). 1986. (In Polish). 
(CONF-8509466-—: Polish symposium on development and applica- 
tion of isotopic methods in engineering and technology, Zakopane 
(Poland), 11-14 Sep 1985). In Development and application of iso- 
topic methods in engineering and technology. Nuclear methods in 
geology and hydrogeology: Proceedings of the Polish symposium, 
11-14 September 1985, Zakopane. 78p. Order Number 
DE91621078. Source: OSTI;NTIS (US Sales Only);INIS. 

The laboratory method of natural radioisotopes determination us- 
ing gamma spectrometers with NaJ(TI) and Ge(Li) detectors was 
elaborated. The scintillation spectroscopy in coal deposit using 
gamma-gamma and neutron-gamma methods is also described. 
The examples of their use to investigation of coal deposits and 
coal quality are given. (A.S.). 


10603 (IS-T-1501) Novel methods of separation and detec- 
tion for columns of capillary dimension. Pfeffer, W.D. Ames 
Lab., IA (USA). 28 Jan 1991. 160p. Sponsored’ by U.S. DOE En- 
ergy Research. DOE Contract W-7405-ENG-82. Order Number 
DE91007666. Source: OSTI;NTIS; GPO Dep. 

A copper vapor laser two-photon excited fluorescence (LTPEF) 
detector for microcolumn liquid chromatography (LC) is described. 
Two indirect fluorometric schemes are presented. First, a reserved 
phase open tubular capillary (OTC) of 50 um i.d. is dynamically 
modified with cetylpyridinium chloride to provide anion exchange 
sites. Similarly, 13-15 pi.d. OTC columns are dynamically modified 
with cetyltridinium chloride to provide anion exchange sites. Simi- 
larly, 13-15 ym id. OTC columns are dynamically modified with 
cetyltrimethylammonium bromide (CTAB) to provide anion ex- 


change sites. Sodium salicylate (probe) at 2 micromolar is the 
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eluent used to separate inorganic anions. Use of an indirect fluoro- 
metric detector allows the anions to be detected with a baseline 
stability >0.1%. By incorporating CTAB into a buffer, enhancement 
of electroosmotic flow in polymer coated, reversed phase OTC 
columns is achieved. Using the flow, neutral isomers are separated 
with resolution >1 in all cases and efficiencies of 230,000 plates 
generated in less than 4 min. Finally, the separation of anions hav- 
ing similar electrophoretic mobilities by electroosmotically driven 
electrochromatography is described. Using an OTC column in con- 
junction with an ion-pairing buffer, anions separate based on 
differences in retention rather than differences in electrophoretic 
mobility. 104 refs., 18 figs., 1 tab. 


10604 (IS-T-1502) Indirect fluorometric detection tech- 
niques on thin layer chromatography and effect of ultrasound 
on gel electrophoresis. Yinfa, Ma. Ames Lab., IA (USA). 10 Dec 
1990. 154p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-82. Order Number DE91007519. Source: 
OSTI;NTIS; GPO Dep. 

Thin-layer chromatography (TLC) is a broadly applicable separa- 
tion technique. It offers many advantages over high performance 
liquid chromatography (HPLC), such as easily adapted for two- 
dimensional separation, for “whole-column” detection and for 
handling multiple samples, etc. However, due to its draggy devel- 
opment of detection techniques comparing with HPLC, TLC has not 
received the attention it deserves. Therefore, exploring new detec- 
tion techniques is very important to the development of TLC. It is 
the principal of this dissertation to present a new detection method 
for TLC — indirect fluorometric detection method. This detection 
technique is universal sensitive, nondestructive, and simple. This 
will be described in detail from Sections 1 through Section 5. Sec- 
tion 1 and 3 describe the indirect fluorometric detection of anions 
and nonelectrolytes in TLC. In Section 2, a detection method for 
cations based on fluorescence quenching of ethidium bromide is 
presented. In Section 4, a simple and interesting TLC experiment is 
designed, three different fluorescence detection principles are used 
for the determination of caffeine, saccharin and sodium benzoate in 
beverages. A laser-based indirect fluorometric detection technique 
in TLC is developed in Section 5. Section 6 is totally different from 
Sections 1 through 5. An ultrasonic effect on the separation of DNA 
fragments in agarose gel electrophoresis is investigated. 262 refs. 


10605 (LA-11890) Preparation of pure neptunium oxide for 
nondestructive assay standards. Yarbro, S.L.; Dunn, S.L,; 
Schreiber, S.B. Los Alamos National Lab., NM (USA). Mar 1991. 
8p. Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-36. Order Number DE91007888. Source: OSTI;NTIS; 
GPO Dep. 

Accurate nondestructive assay (NDA) measurements, particularly 
with gamma spectrometry, require pure material standards. The 
purity of materials used as standards is verified by reliable chemi- 
cal techniques, and these materials are then used to calibrate and 
certify NDA instruments. So that they can be used for this purpose, 
impure NpO. and metal were each purified by a different proce- 
dure. The NpO2, which contained more than 2500 ppm plutonium, 
was purified by a double peroxide precipitation, followed by ion 
exchange and oxalate precipitation of the eluate. All impurities, in- 
cluding plutonium, were below 10 ppm in the product. The metal, 
which contained more than 10,000 ppm of tantalum, was dissolved 
in 12 M HCl and then precipitated as the Np(4) oxalate. The final 
product was below 100 ppm of all impurities except calcium. 1 ref., 
2 tabs. 


10606 (LA-11928-MS) Preliminary evaluation of the 
electrapette for possible use in the glovebox for pipetting plu- 
tonium solutions. Hansbury, E.; Ortiz, B.; Roybal, C. Los Alamos 
National Lab., NM (USA). Dec 1990. 13p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36. Order Number 
DE91006613. Source: OSTI;NTIS; GPO Dep. 

At the Los Alamos Laboratory Plutonium Facility, Solution Assay 
Instruments (SAls) are used to provide real-time information on the 
plutonium (Pu) content of the process stream at various stages in 
the process. Much of the solution analysis must be carried and as 
a glovebox to protect the operator from radiation. In order to over- 
come some of the difficulties usually encountered when working in 
a glovebox, an electronic solution-volume measuring device called 
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an Electrapette was ordered from Matrix Technologies Corporation. 
It is said to be highly accurate, simple to use, and can handle the 
25 mi of solution required for SAI analyses. It is microprocessor- 
controlled and comes in two components connected by a 
detachable cable so that the electronic part can be installed out- 
side the box, while the nosepiece is inside. Fhe two pieces are 
connected through a plug-in on the glovebox wall. The Electrapette 
was tested in three sets of experiments: a “cold” lab set, a set run 
is a hood in a production building, and a third set run in a glovebox 
using a process solution whose density had been predetermined. 
The accuracy of the determination could not be determined be- 
cause the samples had been mixed with other feed before being 
sent for analysis by the Electrapette. 2 refs., 5 tabs. 


10607 (LA-12027-MS) The effect of porous support com- 
position and operating parameters on the performance of 
supported liquid membranes. Takigawa, D.Y. Los Alamos Na- 
tional Lab., NM (USA). Feb 1991. 20p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36. Order Number 
DE91007313. Source: OSTI;NTIS; GPO Dep. 

Factors, such as porous support composition and operating pa- 
rameters, that influence the performance of supported liquid 
membranes (SLMs) were investigated. SLMs of varying porous 
support compositions and structures were studied for the transport 
of metal ions. A microporous polybenzimidazole support was syn- 
thesized and prepared in the form of an SLM. This SLM containing 
the selective extractant di-(2-ethylhexyl)phosphoric acid was evalu- 
ated for the transport of copper and neodymium. Dramatically 
improved performance over that of commercially available mem- 
branes was found in tests for removing the metal ions from 
solution. Metal ion transport reaches near completion in less than 
3 hours, whereas Celgard-polypropylene and Nuclepore- 
polycarbonate reaches only 50% completion even after 15 hours. 
The transport driving force for acidic extractants is a pH gradient 
between the feed and strip solutions. Polybenzimidazole, an acid- 
and radiation-resistant polymer, has two protonatable tertiary nitro- 
gens per repeat unit that may help sustain the pH driving force. 
Another factor may be the ability of the polybenzimidazole to hy- 
drogen bond with the extractant. Transport through the flat-sheet 
SLMs were tested using a unique cell design. Countercurrent flow 
of the feed and strip solutions was established through machined 
channels in half-cell faceplates that are in a spiral, mirror-image 
pattern with respect to each other, with the flat-sheet SLM inter- 
posed between the two channeled solutions. 7 refs., 14 figs. 


10608 (ORNL/TM—-11696) Atom probe field ion microscopy 
and related topics: A bibliography 1989. Miller, M.K.; Hawkins, 
A.R.; Russell, K.F. Oak Ridge National Lab., TN (USA). Dec 1990. 
55p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC05-840R21400. Order Number DE91007815. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This bibliography includes references related to the following 
topics: atom probe field ion microscopy (APFIM), field ion spec- 
troscopy (FIM), field emission microscopy (FEM), liquid metal ion 
sources (LMIS), scanning tunneling microscopy (STM), and theory. 
Technique-orientated studies and applications are included. This 
bibliography covers the period 1989. The references contained in 
this document were compiled from a variety of sources including 
computer searches and personal lists of publications. 


10609 (PNRI-B(RC)-89004) Radioactivity measurement in 
imported food and food related items. Sombrito, E.Z.; Santos, 
F.L.; Rosa, A.M. de la; Tangonan, M.C.; Bulos, A.D.; Nuguid, Z.F. 
Philippine Nuclear Research Inst., Diliman, Quezon City (Philip- 
pines). 1989. 25p. Order Number DE91618465. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The Philippine Nuclear Research Institute (PNRI), formerly 
Philippine Atomic Energy Commission (PAEC) undertook the ra- 
dioactivity monitoring of imported food and food-related products 
after the Chernobyl Plant accident in April 1986. Food samples 
were analyzed for '8?Cs and '4Cs by gamma spectral method of 
analysis. This report deals with the measurement process and 
gives the result of the activity covering the period June 1986 to De- 
cember 1987. (Auth.). 9 tabs., 7 figs., 4 refs. 
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10610 (PNRI-B(RC)-89006) Potassium in milk and milk 
products. Sombrito, E.Z.; Nuguid, Z.F.S.; Tangonan, M.C. Philip- 
pine Nuclear Research Inst., Diliman, Quezon City (Philippines). 
1989. 10p. Order Number DE91618466. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The amount of potassium in imported processed milk was deter- 
mined by gamma spectral analysis. The results show that the 
potassium content of diluted infant formula milk is closest to the re- 
ported mean concentration of potassium in human milk while other 
milk types have potassium values similar to the potassium content 
of cow milk. (Auth.). 2 figs., 5 refs. 


10611 (SAND-90-2646C) Polymer characterization using 
the time-resolved phosphorescence of singlet oxygen as a 
spectroscopic probe. Ogilby, P.R. (New Mexico Univ., Albu- 
querque, NM (USA). Dept. of Chemistry); Kristiansen, M.; Dillon, 
M.P.; Taylor, V.L.; Clough, R.L. Sandia National Labs., Albu- 
querque, NM (USA). [1990]. 3p. Sponsored by U.S. DOE Defense 
Programs; National Science Foundation. DOE Contract 
AC04-76DP00789. Grant CHE-8501542;Grant CHE-8821324. 
(CONF-910473—1: American Chemical Society (ACS) national 
meeting, Atlanta, GA (USA), 14-19 Apr 1991). Order Number 
DE91001269. Source: OSTI;NTIS; GPO Dep. 

The lowest excited electronic state of molecular oxygen, singlet 
oxygen ('Ag02), can be produced in solid organic polymers by a 
variety of different methods. Once produced, singlet oxygen will 
return to the ground triplet state by two pathways, radiative (phos- 
phorescence) and non-radiative decay. Although the quantum 
efficiency of phosphorescence is small (—10-5), singlet oxygen 
can be detected by its emission at 1270 mn in both steady-state 
and time-resolved experiments. The phosphorescence of singlet 
oxygen can be used to characterize many properties of a solid or- 
ganic polymer. 2 refs., 5 figs. 


10612 (UCRL—102448) Near-infrared surface-enhanced Re- 
man spectroscopy: New developments and applications. 
Angel, S.M.; Myrick, M.L. Lawrence Livermore National Lab., CA 
(USA). [1989]. 47p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-48. (CONF-8909177-2: O/E Fibers 
89: meeting of the International Society for Optical Engineering, 
Boston, MA (USA), 5-8 Sep 1989). Order Number DE91007134. 
Source: OSTI;NTIS; GPO Dep. 

The surface-enhanced Raman phenomenon was discovered in 
1974 and analytical applications of it are only now being devel- 
oped. Near-infrared surface-enhanced Raman spectroscopy was 
first reported in 1988, and the characteristics of the technique are 
still being determined. The purpose of this paper is to introduce the 
reader to the technique and to describe some of its characteristics. 
In addition, some of the applications being explored by the authors, 
including remote monitoring of groundwater contaminants and qual- 
itative assays for drugs, are presented. 61 refs., 12 figs. 


10613 (WSRC-MS-—90-62) Automated system for calculat- 
ing the uncertainty of standards. Harvel, C.D. Westinghouse 
Savannah River Co., Aiken, SC (USA). [1990]. 4p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC09-89SR18035. 
(CONF-9007106—81: 31. Institute of Nuclear Materials Manage- 
ment (INMM) conference, Los Angeles, CA (USA), 15-18 Jul 1990). 
Order Number DE91005655. Source: OSTI;NTIS;INIS; GPO Dep. 

Working Calibration and Test Material (WCTM) solutions are es- 
sential as standards in the surveillance of analytical methods, the 
calibration of equipment and methods, and the training and testing 
of laboratory personnel. Before the WCTM can be used it must be 
characterized. That is, the WCTM concentration and its associated 
uncertainty must be estimated. The characterization of a WCTM is 
a tedious process. The chemistry and subsequent statistical analy- 
sis require a significant amount of care. For a nonstatistician, the 
statistical analysis of a WCTM characterization can be quite diffi- 
cult. In addition, the WCTM traceability and characterization must 
be thoroughly documented as required by DOE Order 5633.3 [1]. 
An automated system can easily do the statistical analysis and 
provide the necessary documentation. 3 refs., 2 figs. 
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Refer also to citation(s) 9380, 9386, 9458, 9480, 9481, 9491, 9602, 
9749, 9826, 10355, 10356, 10466, 10485, 10524, 10772, 10977 


10614 (AEEW-R-2555) Characterisation of a condensation- 
type monodisperse aerosol generator (MAGE). Horton, K.D.; 
Miller, R.D.; Mitchell, J.P. UKAEA Atomic Energy Establishment, 
Winfrith (UK). Chemistry Div. Sep 1989. 59p. Order Number 
DE91622242. Source: OSTI;NTIS (US Sales Only);INIS. 

For many purposes, it is highly desirable to produce uniform- 
sized particles rapidly in the range between 0.1 and 2 ym 
geometric diameter. A new condensation-type aerosol generator 
(designated MAGE) has been studied experimentally as a possible 
technique for the provision of test aerosols of this type. These 
studies have shown that selection of the operating conditions, par- 
ticularly the gas flow rates through the system and reheater 
temperature, is required if aerosols of acceptable monodispersity 
are to be produced. (author). 


10615 (CONF-901105-92) Bonding energies and long- 
range order in the trialuminides. Sparks, C.J.; Specht, E.D.; Ice, 
G.E.; Zschack, P.; Schneibel, J. Oak Ridge National Lab., TN 
(USA). [1990]. 6p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From Fall meeting of the Materi- 
als Research Society; Boston, MA (USA); 24 Nov - 1 dec 1990. 
Order Number DE91007709. Source: OSTI;NTIS; GPO Dep. 

The degree of long-range order in the trialuminides is determined 
by X-ray powder diffraction techniques. Long-range order exists to 
their melting points. For the binary trialuminides AlgTi, Alz3Ti27, and 
Al,Sc, the degree of long-range order is nearly perfect and is a 
measure of the lack of mixing of the aluminum atoms onto the sub- 
lattice occupied by either Ti or Sc. A calculation of the bond energy 
between neighboring pairs of atoms from the ordering (melting) 
temperature is made following the Bragg-Williams mean field the- 
ory approach. These bond energies compare favorably with more 
sophisticated calculations. Bond energies are found to be larger 
than the energy difference between the crystal structure forms 
DOzo, Llo, and DOo3, and therefore, more relevant to understand- 
ing the mechanical and chemical behavior of the trialuminides. 
Ordering or melting temperatures of these intermetallics reflect the 
strong Al-metal near-neighbor pair potentials and may provide in- 
sights to their brittle properties. 11 refs., 2 figs., 2 tabs. 


10616 (CONF-910402-6) Thermolysis of surtace- 
immobilized phenethyl! phenyl ether. Britt, P.F.; Buchanan, A.C. 
lil; Hitsman, V.M. Oak Ridge National Lab., TN (USA). [1991]. 8p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From 201. American Chemical Society (ACS) national 
meeting; Atlanta, GA (USA); 14-19 Apr 1991. Order Number 
DE91007846. Source: OSTI;NTIS; GPO Dep. 

Our research has focused on modeling the constraints on free- 
radical reactions that might be imposed in coal as a consequence 
of its cross-linked macromolecular structure by covalently bonding 
diphenylalkanes to an inert silica surface. A surface-immobilized 
phenethyl phenyl ether (~PhCH2CH2POh, or ~PPE-3) has been 
prepared as a model for ether linkages in lignin by the condensa- 
tion of p-HOPhCH2CH2OPh with the surface hydroxyls of a high 
purity fumed silica. Thermolysis of ~PPE-3 at saturation surface 
coverage at 375°C produces ~PhCH = CH» and PhOH as the ma- 
jor products which are consistent with the proposed free-radical 
chain mechanism for the decomposition of fluid-phase phenethyl 
phenyl ether. However, significant quantities of ~PhCH, and Ph- 
CHO (ca. 18% of the products) are produced indicating the 
emergence of a new reaction pathway on the surface. The mecha- 
nism for the decomposition of ~PPE-3 will be discussed in light of 
this new information. 18 refs., 1 fig. 


10617 (DOE/ER/13501—2) Chemical activation of molecules 
by metals: Experimental studies of electron distributions and 
bonding: Progress report, December 1, 1989-October 31, 
1990. Lichienberger, D.L. Arizona Univ., Tucson, AZ (USA). Dept. 
of Chemistry. Oct 1990. 17p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG02-86ER13501. Order Number 
DE91007695. Source: OSTI;NTIS;INIS; GPO Dep. 





This quarter has witnessed further progress both in our experi- 
mental methods of photoelectron spectroscopy and in our 
understanding the fundamental relationships between ionization en- 
ergies and the chemistry of transition metal species. Progress 
continues on the new gas phase photoelectron spectrometer that 
combine improved capabilities for Hel/Hell UPS, XPS, and Auger 
investigations of organometallic molecules. Several measurements 
have been accomplished this year that were not possible previ- 
ously. We have published the formal relationship between 
measured molecular ionization energies and thermodynamic bond 
dissociation energies, and applied the relationships to homonuclear 
and heteronuclear diatomic molecules, multiple bonds, and metal- 
ligand bonds. Studies of C-H bond activation have continued with 
examination of different degrees of Si-H bond addition to metals. 
the electronic effects of intermolecular interactions have been ob- 
served by comparing the ionizations of metal complexes in the gas 
phase with the ionizations of monolayer solid organometallic films 
prepared in ultra-high vacuum. The orientations of the molecules 
have been determined by scanning tunneling microscopy. Espe- 
cially interesting has been the recent application of these 
techniques to the characterization of the soccer-ball shaped Cg 
molecule, buckminsterfullerene. Studies of the following complexes 
are described : Fe, Os, Nb, Mo, Rh, Re, Al, and Mn. 19 refs. 


10618 (DOE/ER/13584—6) [Unimolecular and bimolecular 
reactions induced by state-specific vibrational excitation]: 
Technical progress report. Pennsylvania Univ., Philadelphia, PA 
(USA). Dept. of Chemistry. [1990]. 5p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-86ER13584. Order Number 
DE91007937. Source: OSTI;NTIS; GPO Dep. 

This report contains two sections on completed work: bending 
overtones and barrier height of CHz in the ground singlet state, 
and mode-specificity in H2CO dissociation. Also included are three 
sections on future work: Rotation-Vibration Structure of CD2, CoF, 
Identification and Characterization, and Development of Time- 
Resolved Furrier Transform Emission Spectroscopy. (CBS) 


10619 (DOE/ER/13654-7) Chemical interactions in multi- 
metal/zeolite catalysts: Progress report, January 7, 
1990—January 6, 1991. Sachtler, W.M.H. Northwestern Univ., 
Evanston, IL (USA). [1991]. 8p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FGO02-87ER13654. Order Number 
DE91007978. Source: OSTI;NTIS; GPO Dep. 

In this report four subjects areas will be focused that appear to 
reveal a novel type of chemistry with potentially strong impact on 
heterogeneous catalysis even beyond the field of zeolite supported 
systems. (1) PtCu/NaY and Pd/Cu/NaY catalysts. Previously we 
had shown that bimetal particles are formed in supercages of NaY. 
With increasing Cu/Pt ratio at given Pt loading of the zeolite the 
rate of ring opening of methyicyclopentane decreases, but the rate 
of ring enlargement to benzene and cyclohexane increases. This 
concept has now been confirmed by studying the nature of the car- 
bonaceous deposit which is formed during use as catalyst. Results 
show that with increasing Cu content the former peak decreases 
but the latter peak increases. A second group of results shows that 
the reduction of Cu?* ions in this zeolite is reversible. (2) PdNi/NaY 
catalysts. The presence of palladium has been found to strongly 
enhance the reducibility of nickel in NaY. Pretreatment conditions 
have a pronounced effect on the temperature programmed reduc- 
tion profiles of monometallic and bimetallic palladium/nickel 
catalysts. (3) Electron deficiency of Pd,-proton adducts. Studies of 
the rate of isotope exchange between gaseous and zeolite- 
attached hydrogen shows that the H atoms, in close interaction 
with a metal particle, are rapidly exchanged at low temperature, 
where zeolite attached protons would not exchange in the absence 
of a transition metal. (4) Syngas conversion catalysis. We have 
tested our Pd/NaY and Pd/HY samples for the conversion of syn- 
thesis gas at elevated pressure and temperatures in the range of 
200-300°C. Methane, methanol, dimethyl ether and higher hydro- 
carbons (up to CgH,g) are the major reaction products. The 
formation of methane decreases with time on stream; we have in- 
dications that this change in selectivity is due to the increasing size 
of the Pd particles. 52 refs. 


10620 (DOE/ER/13836-3) A spectroscopic and catalytic in- 
vestigation of active phase-support interactions: Progress 
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report, January 1988—J: 1991. Haller, G.L. Yale Univ., New 
Haven, CT (USA). Dept. of Chemical Engineering. Jan 1991. 15p. 

ored by U.S. DOE Energy Research. DOE Contract FG02- 
88ER13836. Order Number DE91006734. Source: OSTI; NTIS; 
GPO Dep. 

Active catalytic phases (metal, mixed metals, oxide or mixed ox- 
ides) interacting with oxide support on which the active phase is 
dispersed can affect the percentage exposed, the morphology of 
supported particles, the degree of reducibility of cations, etc., in a 
variety of ways. Our objective is to characterize the physical chem- 
istry of the active phase-oxide support by spectroscopic methods 
and to correlate this structure with catalytic function. The three sys- 
tems discussed in this progress report are Ag/TiO2, Ru-Cu/SiO2 
and SiO2/Al203. 24 refs., 3 figs., 2 tabs. 


10621 (DOE/ER/13975—2) Frontier orbital symmetry control 
of intermolecular electron transfer: Progress report, November 
1, 1989—-October 31, 1990. Stevens, B. University of South Florida, 
Tampa, FL (USA). Dept. of Chemistry. Nov 1990. 6p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG05-88ER13975. 
Order Number DE91005699. Source: OSTI;NTIS; GPO Dep. 
Research continued on the study of intermolecular electron 
transfer. This report discusses the following topics: fluorescence 
quenching by electron transfer and the modification of quenching 
dynamics by solvent properties and net free energy change; tran- 
sient absorption measurements following selective excitation of 1:1 
EDA complex isomers; selective quenching of dual fluorescence 
from linked EDA systems; electron-transfer sensitized cyclorever- 
sion of rubrene endoperoxide; and vibronic modification of 
adiabatic requirements for intermolecular electron transfer. (CBS) 


10622 (DOE/ER/14015-2) Studies of combustion kinetics 
and mechanisms: Progress report, June 1, 1989-December 
31, 1990. Gutman, D. Catholic Univ. of America, Washington, DC 
(USA). Dept. of Chemistry. Jan 1991. 16p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG05-89ER14015. Order 
Number DE91007829. Source: OSTI;NTIS; GPO Dep. 

The objective of the current research is to gain new quantitative 
knowledge of the kinetics and mechanisms of elementary reactions 
of polyatomic free radicals which are important in hydrocarbon 
combustion processes. A special facility, consisting of a heatable 
tubular reactor coupled to a photoionization mass spectrometer, is 
being used to isolate different classes of reactions involving these 
reactive intermediates for these quantitative investigations. Five 
studies have been completed at CUA during this period and two 
others are in progress. Important initial results have also been ob- 
tained in new studies currently underway. These investigations are 
all discussed here in this progress report. The reprint of the pub- 
lished paper and three preprints of completed studies are included 
as appendices. The investigations completed or in progress include 
studies of three classes of free radical reactions: R + O reactions 
(C3H3 + O, C3Hs + O), R + M (neo-C5Hy; + M, i-C3H7 + M, CoHs 
+ M, and and CH3CO + M), and R + O2 (n-C4Hs + O2). Our inves- 
tigations are the first to isolate these elementary reaction for 
quantitative study. 


10623 (DOE/ER/14113—1) Hyperfiltration-induced fractiona- 
tion of lithium isotopes in geologic systems: Progress report, 
April 1, 1990-December 1, 1990. Fritz, S.J. Purdue Univ., 
Lafayette, IN (USA). Dept. of Earth and Atmospheric Sciences. Jan 
1991. 6p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-90ER14113. Order Number DE91007460. Source: 
OSTI;NTIS; GPO Dep. 

Hyperfiltration through clay membranes induces isotopic fraction- 
ation in which a solute’s heavy isotope is depleted on the clay 
membrane’s high-pressure side. It should be thus possible to delin- 
eate regions of high and low hydrostatic heads in the subsurface by 
plotting distributions of elements’ isotopic ratios obtained through 
analyses of samples collected from opposing sides of aquitards. 
High degrees of hyperfiltration-induced fractionation should result 
when ions of a low atomic-weight element are hydraulically forced 
through a highly ideal clay membrane. This study gauges the mag- 
nitude of ’Li/Li fractionation during hyperfiltration through clay 
membranes. The results will yield baseline data against which 
hyperfiltration-induced isotopic fractionation of higher atomic-weight 
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elements should be compared in future hydrogeochemical investi- 
gations. The following tasks were accomplished since April 1, 
1990: (1) fabrication of the testing apparatus began, with estimated 
completion by March of 1991; (2) beneficiation of 450 grams of 
freeze-dried clay; (3) analytical standardization of ’LiCI and ®LiCI 
stock solutions; and (4) an experiment conducted on dialysis tubing 
testing the isotopic fractionation of Li isotopes during the evolution 
of an osmotic cell. Analytical measurements of the ’Li/Li ratios 
from this experiment have not yet been performed. 2 figs. 


10624 (DOE/PC/79931—-T6) Oxygen electrode in molten car- 
bonate fuel cells: Twelfth quarterly technical progress report, 
May 1, 1990—July 31, 1990. Dave, B.B. (Texas A and M Univ., 
College Station, TX (USA). Dept. of Chemical Engineering); White, 
R.E.; Srinivasan, S; Appleby, A.J. Texas A and M Univ., College 
Station, TX (USA). Center for Electrochemical Systems and Hydro- 
gen Research. 1990. 41p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-87PC79931. Order Number DE91005743. 
Source: OSTI;NTIS; GPO Dep. 

During this quarter, impedance data were analyzed for oxygen 
reduction process in molten carbonate electrolyte and a manuscript, 
“Impedance Analysis for Oxygen Reduction in a Lithium Carbonate 
Melt: Effects of Partial Pressure of Carbon Dioxide and Tempera- 
ture,” was prepared which will be submitted to Journal of the 
Electrochemical Society for publication. 31 refs., 10 figs., 5 tabs. 


10625 (DOE/PC/89771-3) Mechanism of hydrodenitrogena- 
tion preparation and characterization of acidic molybdena 
catalysts (Part 3): Third quarter report, April 1i—June 30, 1990. 
Miranda, R. Louisville Univ., KY (USA). Dept. of Chemical Engi- 
neering. [1990]. 15p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract FG22-89PC89771. Grant Ril-8610671. Order Number 
DE91007381. Source: OSTI;NTIS; GPO Dep. 

Because the efficient removal of nitrogen is of much importance 
in liquid fuel refining, substantial catalyst and mechanistic develop- 
ment is being produced in the area of hydrodenitrogenation (HDN) 
of heterocyclic aromatics. Mo oxide catalysts supported over a 
complete series of silica-aluminas have been prepared, and have 
been characterized with BET, acidity and reducibility measure- 
ments. Ammonia chemisorption was used to titrate the total acidity 
of the supports and catalysts, and TPD of ammonia was used to 
investigate the changes in distribution of acidity strength that occur 
when molybdena is loaded. It was found that the percent increase 
in acidity when molybdena is loaded is greatest for the silica-rich 
supports. The strength of the new acid sites appears to be dis- 
tributed, as in the original supports, except in the case of silica, in 
which only weak acid sites were generated. Temperature pro- 
grammed reduction was utilized to investigate the reducibility and 
the nature of the Mo oxidic phases, and the distribution to Mo 
among the different phases. It was expected that the support com- 
position would affect such distribution. The TPR experiments 
revealed that two phases, which we called a and 6 phases, are re- 
sponsible for the TPR fingerprint spectra. The a phase has a 
higher reduction potential than the 6 phase. Pure gamma-alumina 
contains mostly dispersed Mo (present in a and other phases) and 
little clustered Mo oxide. Pure silica contains mostly clustered Mo 
oxide. Silica-aluminas contain both. 5 refs., 3 figs., 3 tabs. 


10626 (FRCEA-TH-311) Selective photoionization of 
gadolinium isotopes with a polarized laser. Le Guyadec, E. 
CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. de Physico-Chimie; Paris-11 Univ., 91 - Orsay 
(France). Jun 1990. 98p. (in French). Order Number DE91749117. 
Source: OSTI;NTIS (US Sales Only). 

The aim of this study is the use of gadolinium 157 as burnable 
poison in nuclear reactors. Spectroscopic isotopic displacements 
between Gd 156 and Gd 157 are low and the separation method 
studied is based on differentiated behavior, concerning polarized 
light, of even and odd gadolinium isotopes coming from their differ- 
ence of nuclear spin. On this principle is based the simplest 
photoionization scheme. Selective ionization of odd isotopes is re- 
alized from the fundamental state with three resonating photons 
colinearly polarized. The experimental study confirms the possibility 
of efficient photoionization. The measured selectivity between Gd 
157 and even isotope is over 48 in defined conditions because it 
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can be destroyed by a magnetic field or if photons are not well po- 
larized. Calculations and observations are in good agreement. Odd 
gadolinium isotope separation is feasible and effects preventing 
separation are evidenced. 


10627 (IC—90/279) Structure breaking and electron local- 
ization in liquid cryolite-sodium solutions. Akdeniz, Z.; Tosi, 
M.P. International Centre for Theoretical Physics, Trieste (Italy). 
Sep 1990. 23p. Order Number DE91618515. Source: OSTI;NTIS 
(US Sales Only);INIS. 

The continuous nonmetal-metal transition, which occurs on dis- 
solving metals in molten salts, may be shifted to higher metal 
concentration in solutions involving polyvalent metal ions by the 
possibility that these metals go into lower oxidation states. We 
evaluate a microscopic model for these processes in the specific 
case of solutions of sodium metal in molten cryolite (AIF;-3NaF). 
The structure of the ionic melt is understood and calculable at the 
microscopic level in terms of a dominant sixfold-coordinated triva- 
lent state of the Al ion (the (AIFg)°- complex) with some admixture 
of a fourfold-coordinated trivalent state (the (AIF4)~ complex). The 
sodium metal is assumed to enter the ionic liquid in the form of 
monovalent ions and electrons. Our calculations demonstrate how 
these added components break up the structure of the ionic melt to 
yield localization by the formation of Al ions in reduced valence 
states, and provide order-of-magnitude estimates for the free en- 
ergy changes involved in these processes. Specifically, we find 
that with increasing metal concentration the equilibrium between 
(AIFg)>- and (AIF,4)~ shifts in favour of the latter, while Al>*+ ions 
are released in the melt and bind the available electrons to form 
Al?+ and Al* ions. The latter eventually become the most stable 
ones and also destabilize the (AIF,)— complex. This scenario is 
consistent with available macroscopic observations. We also briefly 
discuss how the treatment could be extended to examine other 
events that may arise with increasing metal content, such as the 
formation of dimers or small metal clusters. (author). 21 refs, 4 
figs, 2 tabs. 


10628 (IC—-90/285) A kinetic equation for irreversible ag- 
gregation. Zanette, D.H. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1990. 14p. Order Number 
DE91618516. Source: OSTI;NTIS (US Sales Only);INIS. 

We introduce a kinetic equation for describing irreversible aggre- 
gation in the ballistic regime, including velocity distributions. The 
associated evolution for the macroscopic quantities is studied, and 
the general solution for Maxwell interaction models is obtained in 
the Fourier representation. (author). 23 refs. 


10629 (INIS-mf-12745, pp. 757-763) Extraction and separa- 
tion of Ce(IV), Ce(Ill), La(ill) and Y(Ill) from nitric acid solutions 
by DI-(2-ethylhexyl)-phosphoric acid. El-Yamani, |.S.; Farah, 
M.Y.; Abd El-Messieh, E.N. Egyptian Society of Nuclear Sciences 
and Applications, Cairo (Egypt). 1988. 426p. (CONF-8803238-: 4. 
conference of nuclear sciences and applications, Cairo (Egypt), 6- 
10 Mar 1988). In Proceedings of the fourth Conference on Nuclear 
Sciences and Applications. Vol. 2: Radiation sources; application 
and technology; basic nuclear sciences. Order Number 
DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

The distribution of Ce(IV), Ce(Ill), La(ill) and Y(IIl), in binary or 
multirare earth systems, between aqueous HNOs solutions and or- 
ganic phase of di-(2-ethylhexyl)-phosphoric acid has been 
described. The dependence of extraction on acidity, extractant con- 
centration and diluent type was thoroughly investigated. The 
possible extraction mechanism is discussed in the light of results 
obtained. The separation of Ce(IV) and Ce(Ill) from La and Y, is 
also outlined. 


10630 (INIS-mf-12745, pp. 764-771) Solvent extraction of 
Eu(lil) by some aliphatic hydroxamic acids. Maghrawy, H.B.; El- 
Reefy, S.A.; Aly, H.F. Egyptian Society of Nuclear Sciences and 
Applications, Cairo (Egypt). 1988. 426p. (CONF-8803238-: 4. con- 
ference of nuclear sciences and applications, Cairo (Egypt), 6-10 
Mar 1988). In Proceedings of the fourth Conference on Nuclear 
Sciences and Applications. Vol. 2: Radiation sources; application 
and technology; basic nuclear sciences. Order Number 
DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 





The use of aromatic hydroxamic acid derivatives, as chelating 
agents, in solvent extraction of heavy elements has been the sub- 
ject of multitude investigations many years ago. Recently, neo alkyl 
hydroxamic acids have been proved to be good complexing agents 
and effective extractants with regard to the actinide and lanthanide 
elements. Their potential use in the final purification of fissile mate- 
rials in aqueous reprocessing of nuclear fuel as well as radioactive 
waste treatment in view of their chemical and radiolytical stability 
has been proposed. Unfortunately, no data concerning the nature 
of the extracted species and the extraction equilibria are available. 
In the present study, the extraction of Eu(Ill) by tributyl and N- 
methyl tributylacetohydroxamic acids (HX) from 1M NaCl medium 
is carried out. From the data obtained, it was possible to propose 
the extraction reaction: Eu++2Cl+HX = EuCl2X+H*, which the 
equilibrium constant k1: log k1 (tributyl) = = -3.50+-0.07, log ki (N- 
methyl)=3.56+-0.11, CHCI3. log k1 (tributyl) = -3.32+-0.04, log 
k1(N-methyl)=3.41+-0.21, C6H6. 


10631 (INIS-mf—12745, pp. 772-779) Solvent extraction of 
Eu(ill) by HDEHP-effect of some N- and O-donors. Maghrawy, 
H.B.; Ayoub, E.; Marei, S.A. Egyptian Society of Nuclear Sciences 
and Applications, Cairo (Egypt). 1988. 426p. (CONF-8803238—: 4. 
conference of nuclear sciences and applications, Cairo (Egypt), 6- 
10 Mar 1988). In Proceedings of the fourth Conference on Nuclear 
Sciences and Applications. Vol. 2: Radiation sources; application 
and technology; basic nuclear sciences. Order Number 
DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

The extraction of Eu(Ill) from 1M NaCl aqueous medium with 
bis(2-ethylhexyl) phosphoric acid (HDEHP) in toluene is carried 
out. The factors governing the extraction mechanisms, e.g. HDEHP 
concentration, pH of the aqueous phase and temperature effect are 
studied. The results are explained through the formation of the fol- 
lowing Eu(Ill)-HDEHP species: Eu(IIl)+3H2A2—@EuA3(HA)3+3H*. 
The corresponding extraction constants are calculated at different 
temperatures as well as the thermodynamic parameters. The effect 
of addition of some N-donors, e.g. pyridine, and O-donors, e.g. n- 
amyl alcohol and n-amyl acetate is explored. In the light of the data 
obtained, the synergistic extraction constants as well as the stability 
constants of the mixed organic phase species are calculated. Also, 
the relevant thermodynamic parameters are given and discussed in 
the frame of the proposed synergistic extraction mechanism. 


10632 (INIS-mf—12745, pp. 789-794) Lanthanides extraction 
by liquid emulsion membrane based on DI-(2-Ethylihexyl) 
phosphoric acid. El-Sourougy, M.R.; Khalifa, S.M.; Zaki, E.E.; Aly, 
H.F. Egyptian Society of Nuclear Sciences and Applications, Cairo 
(Egypt). 1988. 426p. (CONF-8803238—: 4. conference of nuclear 
sciences and applications, Cairo (Egypt), 6-10 Mar 1988). In Pro- 
ceedings of the fourth Conference on Nuclear Sciences and 
Applications. Vol. 2: Radiation sources; application and technology; 
basic nuclear sciences. Order Number DE91003063. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The present work deals with a new technique which is recently 
introduced in separation science and technology. This technique is 
based on emulsion liquid surfactant membrane. Extraction of 
lanthanide elements using liquid emulsion membrane based on Di- 
(2-ethylhexyl) phosphoric acid is well described. The different 
parameters affecting the extraction-stripping processes are studied. 
Among the various factors investigated are: the effect of aqueous: 
emulsion phase ratio, effect of inner phase concentration, effect of 
outer phase concentration, effect of metal cation concentration and 
the effect of temperature. Data on the transport of different lan- 
thanides showed that the order of extraction is generally 
Er>Sm>Sc>Gd>La>Y. 


10633 (INIS-mf—12745, pp. 795-803) Synergic extraction of 
europium (Ill) by TTA and selected carbinols or ketons in 
carbontetrachloride. El-Naggar, H.A.; El-Madany, S. Egyptian So- 
ciety of Nuclear Sciences and Applications, Cairo (Egypt). 1988. 
426p. (CONF-8803238-: 4. conference of nuclear sciences and 
applications, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the 
fourth Conference on Nuclear Sciences and Applications. Vol. 2: 
Radiation sources; application and technology; basic nuclear sci- 
ences. Order Number DE91003063. Source: OSTI;NTIS (US 
Sales Only);INIS. 
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The extraction of Eu(ill) by HTTA dissolved in CCl has been 
carried from acid-perchlorate and acid-acetate solutions. Some 
oxygen containing solvents have been added to the chelate in ex- 
traction of the acetate complex of Eu(Ill). The reaction mechanisms 
and the equilibrium constants are calculated for the different ex- 
tracted species. The data obtained are discussed in the light of the 
Structure of carbinols and ketones used as adducts. 


10634 (INIS-mf—12745, pp. 811-819) Separation of radioac- 
tive Zn(ll), Hg(Il), Co(tl), Co(ltl), Fe(ill), Eu(ill) and Se(iil) by 
cation exchange from benzylamine solutions. Khalifa, S.M.; Za- 
kareia, N.; Mikhail, A.S.; Aly, H.F. Egyptian Society of Nuclear 
Sciences and Applications, Cairo (Egypt). 1988. 426p. (CONF- 
8803238-: 4. conference of nuclear sciences and applications, 
Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth Con- 
ference on Nuclear Sciences and Applications. Vol. 2: Radiation 
sources; application and technology; basic nuclear sciences. Order 
Number DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 
The distribution behaviour of the radiotracers of Zn(II), Hg(Il), 
Co(II), Co(ltl), Fe(ill), Eu(ill) and Se(Iil} on Dowex 50W-X8(50-100 
mesh) is investigated. The aqueous media used are HCl, HNO; 
and H2SO,4 mixed with benzylamine. The distribution is deter- 
mined, using the batch technique, for each element as a function 
of the acid solution composition. Based on the distribution coeffi- 
cients obtained, radiochemical separation procedures are 
developed using column technique for the separation of these ele- 
ments from each other. The devel separation procedures 
covered the following: (a) Zn(II) from Hg(Il), Co(II), CofIll), Fecitl), 
Eu(Ill) and Se(Ill), (b) Hg(Il) from Co(II), Co(Iil), Fe(tll), Eu(iil) and 
Se(ill), (c) Co(II) from Co(lil), Fe(til) and Sc(Ill), (d)CofIll) from 
Fe(Ill), Eu(ill) and Se(Ill), and (e) Fe(Iil) from Eu(lil) and Se(Ill). 


10635 (INIS-SU-222/A, pp. 171-181) Utilization of the 
method of vibrational spectroscopy for investigation of plat- 
inum metal nitrocomplexes. Kradenov, K.V.; Khranenko, S.P.; 
Venediktov, A.B.; Korenev,-S.V. AN SSSR, Novosibirsk (USSR). 
Inst. Neorganicheskoj Khimii. 1989. 182p. (in Russian). In Noble 
metals: chemistry and analysis: Collection of scientific papers. Or- 
der Number DE91003071. Source: OSTI;NTIS (US Sales 
Only);INIS. 

By the methods of IR- and Raman-spectroscopy vibrational 
spectra of nitrocomplex by the composition Ma[Rh(NO»)e), where 
M=Na-Cs, have been investigated. Linear dependence of some vi- 
brational frequencies of the complexes on ionic radius of alkali 
metal cation is ascertained. Total similarity of spectra of the com- 
plexes in crystal phase and in aqueous solutions in the range of 
intramolecular vibrations testifies to identical symmetry of anion - 
Th. The prospects of vibrational spectroscopy data use for identifi- 
cation of qualitative composition of solid phases during 
cocrystallization of platinum metal nitrocomplexes are considered. 
13 refs.; 3 figs. 


10636 (INIS-SU-224(Vol.3), pp. 174) Thermal parameters of 
atoms in SrTiO3 at 293, 183, 133 K. Kolesova, R.V. (Rostovskij- 
na-Donu Gosudarstvennyj Univ., Rostov-na-Donu (USSR)); 
Merinov, B.V.; Kupriyanov, M.F. AN SSSR, Moscow (USSR). 1989. 
475p. (CONF-890859—: 12. European crystallographic meeting and 
international exhibition on apparatus and literature on crystallogra- 
phy, Moscow (USSR), 20-29 Aug 1989). In 12. European 
crystallographic meeting. V. 3: Collected abstracts. Order Number 
DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 tab. STRONTIUM COMPOUNDS {lattice vibrations; 
CRYSTALS; ELECTRONIC STRUCTURE; LOW TEMPERATURE; 
MEDIUM TEMPERATURE; SYMMETRY GROUPS; TITANATES 


10637  (INIS-SU-224(Vol.3), pp. 412) Deformation electron 
density of YBazCu30¢,, (x=0, 1) crystals. Abramov, Yu.A. 
(Moskovskij Khimiko-Tekhnologicheskij Inst., Moscow (USSR)); 
Savina, E.A.; Tsirel’son, V.G.; Reznik, |.M.; Tovbis, A.B.; Ozerov, 
R.P. AN SSSR, Moscow (USSR). 1989. 475p. (CONF-890859-: 
12. European crystallographic meeting and international exhibition 
on apparatus and literature op crystallography, Moscow (USSR), 
20-29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 
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Short note. YTTRIUM OXIDES/electronic structure; BARIUM OX- 
IDES; CHEMICAL BONDS; CHEMICAL COMPOSITION; COPPER 
OXIDES; CRYSTALS; LATTICE PARAMETERS; VALENCE 


10638 (INIS-SU-224(Vol.3), pp. 414) On study of valence 
electron distribution by high-energy electron diffraction. Avilov, 
A.S. (AN SSSR, Moscow (USSR). Inst. Kristallografii); Man, L.l.; 
Semiletov, S.A. AN SSSR, Moscow (USSR). 1989. 475p. (CONF- 
890859-: 12. European crystallographic meeting and international 
exhibition on apparatus and literature on crystallography, Moscow 
(USSR), 20-29 Aug 1989). In 12. European crystallographic meet- 
ing. V. 3: Collected abstracts. Order Number DE91003068. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. CESIUM BROMIDES/electronic structure; CRYS- 
TALS; ELECTRON DIFFRACTION; MAGNETIC SUSCEPTIBILITY; 
VALENCE 


10639 (INIS-SU-224(Vol.3), pp. 415) Electron density and 
charge state of ions of superconducting metal oxides. 
Babenko, V.V. (AN Ukrainskoj SSR, Donetsk (Ukrainian SSR). 
Fiziko-Tekhnicheskij Inst.); But’ko, V.G.; Reznik, I.M. AN SSSR, 
Moscow (USSR). 1989. 475p. (CONF-890859-: 12. European 
crystallographic meeting and international exhibition on apparatus 
and literature on crystallography, Moscow (USSR), 20-29 Aug 
1989). In 12. European crystallographic meeting. V. 3: Collected 
abstracts. Order Number DE91003068. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 ref., 1 fig. YTTRIUM OXIDES/effective charge; YT- 
TRIUM OXIDES/electronic structure; ATOMIC RADII; BARIUM 
OXIDES; CHEMICAL COMPOSITION; COPPER OXIDES; IONS 


10640 (INIS-SU-224(Vol.3), pp. 420) Peculiarities of elec- 
tron density and electrostatic potential in garnets. Lobanov, 
N.N. (Universitet Druzhby Narodov, Moscow (USSR)); Tsirel’son, 
V.G.; Butman, L.A.; Belokoneva, E.L. AN SSSR, Moscow (USSR). 
1989. 475p. (CONF-890859-: 12. European crystallographic meet- 
ing and international exhibition on apparatus and literature on 
crystallography, Moscow (USSR), 20-29 Aug 1989). In 12. Euro- 
pean crystallographic meeting. V. 3: Collected abstracts. Order 
Number DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 
Short note. NIOBIUM OXIDES/chemical bonds; NIOBIUM OX- 
IDES/electronic structure; SCANDIUM OXIDES/chemical bonds; 
SCANDIUM OXIDES/electronic structure; VANADIUM OXIDES/ 
chemical bonds; VANADIUM OXIDES/electronic structure; BIND- 
ING ENERGY; CALCIUM OXIDES; CHEMICAL COMPOSITION; 
GALLIUM OXIDES; MANGANESE OXIDES; SODIUM OXIDES 


10641 (INIS-SU-224(Vol.3), pp. 436) Crystallographic long- 
range order and magnetic ordering of the oxide garnets. 
Vorob'ev, Yu.P. (AN SSSR, Izhevsk. Fiziko-Tekhnicheskij Inst. 
(USSR)). AN SSSR, Moscow (USSR). 1989. 475p. (CONF- 
890859-: 12. European crystallographic meeting and international 
exhibition on apparatus and literature on crystallography, Moscow 
(USSR), 20-29 Aug 1989). In 12. European crystallographic meet- 
ing. V. 3: Collected abstracts. Order Number DE91003068. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. RARE EARTH COMPOUNDS/crystal structure; 
STRONTIUM OXIDES/crystal structure; TRANSITION ELEMENT 
COMPOUNDS/crystal structure; ATOMIC RADII; CHEMICAL COM- 
POSITION; FERRITE GARNETS; IONS; LATTICE PARAMETERS; 
MAGNETIC MOMENTS; ORDER-DISORDER TRANSFORMA- 
TIONS; VALENCE 


10642 (INIS-SU-—224(Vol.3), pp. 442) Structural peculiarities 
and Moessbauer investigation of some triple phosphides and 
borides. Yushchuk, S.|. (L’vovskij Politekhnicheskij Inst., Lvov 
(Ukrainian SSR)); Yur'ev, S.A.; Kuz'ma, Yu.B. AN SSSR, Moscow 
(USSR). 1989. 475p. (CONF-890859-: 12. European crystallo- 
graphic meeting and international exhibition on apparatus and 
literature on crystallography, Moscow (USSR), 20-29 Aug 1989). In 
12. European crystallographic meeting. V. 3: Collected abstracts. 
Order Number DE91003068. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. IRON BORIDES/cryst&l structure; IRON BORIDES/ 
moessbauer effect; MOLYBDENUM PHOSPHIDES/crystal struc- 
ture; MOLYBDENUM PHOSPHIDES/moessbauer effect; RARE 
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EARTH COMPOUNDS/crystal structure; RARE EARTH COM- 
POUNDS/moessbauer effect; RHENIUM COMPOUNDS /crystal 
structure; RHENIUM COMPOUNDS/moessbauer effect; COORDI- 
NATION NUMBER; IRON PHOSPHIDES; LOW TEMPERATURE; 
MAGNETIC PROPERTIES; MEDIUM TEMPERATURE; ORDER- 
DISORDER TRANSFORMATIONS; SPECTRA; ULTRALOW 
TEMPERATURE 


10643 (INIS-SU-224(Vol.3), pp. 443) Peculiarities of distri- 
bution of electron charge of YBajCu3zO¢,, in X-ray electron 
emission and nuclear +-resonance spectra. Babenko, V.V. (AN 
Ukrainskoj SSR, Donetsk (Ukrainian SSR). Fiziko-Tekhnicheskij 
Inst.); But’ko, V.G.; Reznik, |.M. AN SSSR, Moscow (USSR). 1989. 
475p. (CONF-890859-: 12. European crystallographic meeting and 
international exhibition on apparatus and literature on crystallogra- 
phy, Moscow (USSR), 20-29 Aug 1989). In 12. European 
crystallographic meeting. V. 3: Collected abstracts. Order Number 
DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 3 refs. YTTRIUM OXIDES/electronic structure; BAR- 
IUM OXIDES; CHEMICAL COMPOSITION; COPPER OXIDES; 
CRYSTAL LATTICES; ELECTRON SPECTRA; MOESSBAUER EF- 
FECT; X-RAY SPECTRA 


10644 (INIS-SU-—224(Vol.3), pp. 446) Survey on metal- 
oxygen coordination: 2. Strontium. Chiari, G. (Turin Univ. 
(Italy)). AN SSSR, Moscow (USSR). 1989. 475p. (CONF-890859-: 
12. European crystallographic meeting and international exhibition 
on apparatus and literature on crystallography, Moscow (USSR), 
20-29 Aug 1989). In 12. European crystallographic meeting. V. 3: 
Collected abstracts. Order Number DE91003068. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 5 refs. STRONTIUM COMPOUNDS/coordination 
number; BINDING ENERGY; BOND LENGTHS; CHEMICAL COM- 
POSITION; CRYSTAL STRUCTURE; OXYGEN COMPOUNDS 


10645 (INIS-SU-—224(Vol.3), pp. 447) Some new aspects of 
bond valence model as applied to the phases in Ln203- 
Mo(W)O3 systems and similar oxide compounds. Efremov, V.A. 
(Vsesoyuznyj Nauchno-Issledovatel’skij Inst. Khimicheskikh Reak- 
tivov i Osobo Chistykh Veshchestv, Moscow (USSR)). AN SSSR, 
Moscow (USSR). 1989. 475p. (CONF-890859—-: 12. European 
crystallographic meeting and international exhibition on apparatus 
and literature on crystallography, Moscow (USSR), 20-29 Aug 
1989). In 12. European crystallographic meeting. V. 3: Collected 
abstracts. Order Number DE91003068. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. MOLYBDENUM OXIDES/bond lengths; MOLYBDE- 
NUM OXIDES/valence; RARE EARTH COMPOUNDS/bond 
lengths; RARE EARTH COMPOUNDS /valence; TUNGSTEN OX- 
IDES/bond lengths; TUNGSTEN OXIDES/valence; ALLOTROPY; 
CHEMICAL COMPOSITION; VALENCE; PHASE STUDIES; STA- 
TISTICAL MODELS 


10646 (INIS-SU-224(Vol.3), pp. 448) Hydrogen bonding In 
organoammonium transition metal halides. Emerson, K.; 
Gutierrez-Zorrilla, J.M.; Martinez-Ripoll, M.; Roman, P. AN SSSR, 
Moscow (USSR). 1989. 475p. (CONF-890859-: 12. European 
crystallographic meeting and international exhibition on apparatus 
and literature on crystallography, Moscow (USSR), 20-29 Aug 
1989). In 12. European crystallographic meeting. V. 3: Collected 
abstracts. Order Number DE91003068. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. CADMIUM COMPLEXES/chemical bonds; AMINES; 
BINDING ENERGY; BOND ANGLE; CHLORIDES; INTERATOMIC 
DISTANCES 


10647 (INIS-SU-224(Vol.3), pp. 450) Geometrical parame- 
ters of borane derivatives and their electronic structure. 
Winchik, E.A. (AN SSSR, Novosibirsk (USSR). Inst. Neorganich- 
eskoj Khimii); Polyanskaya, T.M.; Volkov, V.V.; Asanov, I.P.; 
Khudorozhko, G.Ph. AN SSSR, Moscow (USSR). 1989. 475p. 
(CONF-890859-: 12. European crystallographic meeting and inter- 
national exhibition on apparatus and literature on crystallography, 
Moscow (USSR), 20-29 Aug 1989). In 12. European crystallo- 
graphic meeting. V. 3: Collected abstracts. Order Number 
DE91003068. Source: OSTI;NTIS (US Sales Only);INIS. 





Short note. BOROHYDRIDES/bond lengths; BOROHYDRIDES/ 
electronic structure; CARBORANES/bond lengths; CARBORANES/ 
electronic structure; AMINES; BINDING ENERGY; BOROHY- 
DRIDES; CARBORANES; CHEMICAL BONDS; CHEMICAL 
COMPOSITION; MOLECULAR STRUCTURE; TRANSITION ELE- 
MENT COMPLEXES 


10648 (INIS-SU-224(Vol.3), pp. 451) Characterization of 2.6- 
di(chioromethy!)-4-oxa-1-tellura-cyclohexane 1,1-dichloride by 
X-ray and FTIR methods. Kivekas, R. (Helsinki Univ. (Finland). 
Dept. of Chemistry); Laitalainen, T.; Simonen, T.; Sundberg, M.R.; 
Bergman, J. AN SSSR, Moscow (USSR). 1989. 475p. (CONF- 
890859-: 12. European crystallographic meeting and international 
exhibition on apparatus and literature on crystallography, Moscow 
(USSR), 20-29 Aug 1989). In 12. European crystallographic meet- 
ing. V. 3: Collected abstracts. Order Number DE91003068. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 fig. TELLURIUM CHLORIDES/attice parame- 
ters; TELLURIUM CHLORIDES/monoclinic lattices; BOND 
LENGTHS; HETEROCYCLIC COMPOUNDS; ORGANIC CHLO- 
RINE COMPOUNDS; ORGANIC OXYGEN COMPOUNDS; 
ORGANOMETALLIC COMPOUNDS; SPACE GROUPS 


10649 (IS-T-1456) Kinetic and equilibrium study of the 2,3- 
furan ortho-quinodimethane - 4,5-dihydrocyclobuta[b]furan 
and 9,10-phenanthrene ortho-quinodimethane - = 1,2- 
dihydrocyclobuta-[1]phenanthrene interconversions and 
related studies. Montgomery, C.W. Ames Lab., IA (USA). Jan 
1991. 293p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-82. Order Number DE91007659. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Preparation of 4,5-dihydrocyclobuta[b}furan (1) and 4-tert-butyl- 
4,5-dihydrocyclobuta[bjfuran (2) was achieved by irradiation 


of 2,3-dimethylene-2,3-dihydrofuran: (3) and 2-methylene-3-tert- 
butylmethylene-2,3-dihydrofuran (4), respectively. Compounds 1 
and 2 were characterized by °C NMR, 'H NMR, and IR spec- 


troscopy. Kinetic analysis of the conversion of 1 to 3 (Ea = 24.4 
kcal/mol; log A = 10.1 s~'), and 2 to 4 (Ea = 28.0 kcal/mol; log A = 
13.4 s~') was performed by 'H NMR in benzene-dg. The enthalpy 
difference between 1 and 3 and between 2 and 4 was investigated 
by pyrolyzing precursors to 3 and 4. Using a AS° determined for 
the o-xylylene-benzocyclobutene interconversion it was determined 
that 1 was at least 4 kcal/mol less stable than 3 and that 2 was at 
least 5 kcal/mol less stable than 4. Preparation of 1,2- 
dihydrocyclobuta[1}phenanthrene (5) was achieved by irradiation of 
9,10-phenanthrene o-quinodimethane (6) in solution in much higher 
yield than previously reported. Kinetic analysis of the conversion of 
5 to 6 (E, 34.7 kcal/mol; log A = 13.2 s—') was performed using 
the method employed for 1 and 2. The interconversion between 6 
and 5 was studied by the thermolysis of 5 in a dilute solution of 
benzene-dg (Keg = 1) using 'H NMR analysis. The AH° for 6 and 5 
was calculated with the method used for the furan systems. Energy 
profiles for the interconversion between 6 and 5 and between o- 
xylylene and benzocyclobutene were compared, and differences 
were explained using Dewar Resonance Energies. Irradiation of 2- 
methyl-3-ethenylfuran led to an unsymmetrical dimer with one or 
possibly two acetyl groups. 9 tabs., 10 figs., 30 refs. 


10650 (IS-T-1499) Synthesis and reactions of thiophene, 
2,5-dihydrothiophene, Benzo[b]thiophene and seleophene 
transition metal complexes: Models for catalytic hydrodesulfu- 
rization. Choi, Moon-Gun. Ames Lab., IA (USA). 17 Jan 1991. 
181p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-82. Order Number DE91007521. Source: 
OSTI;NTIS; GPO Dep. 

S-coordinated thiophene (Th) complexes Cp’(CO)2Re(Th), Cp’ = 
Cp or Cp* and Th = T, 2-MeT, 3-MeT, 2,5-MeoT, Me,T and diben- 
zothiophene (DBT), have been synthesized. The compounds 
Cp’(CO)2Re(Th) (Th = T, 2-MeT and 3-MeT) react with Fe2(CO)» 
to give thiophene-bridged dinuclear complexes Cp’(CO)2Re(po- 
n*(S)-Th)Fe(CO)3. The first X-ray structures of a_ simple 
nonchelated S-bound thiophene complex Cp*(CO)2Re(T) and a 
thiophene-bridged compound Cp*(CO).Re(j2-n*(S)-T)Fe(CO)3 are 
also report. Several S-coordinated 2,5-dihydrothiophene (2,5-DHT) 
transition metal complexes were synthesized to investigate the 
possibility of metal promoted butadiene formation as proposed in a 
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HDS mechanism. Thermal decomposition of W(CO)s(2,5-DHT) and 
Re2(CO)9(2,5-DHT) at 110°C liberate the butadiene and free 2,5- 
DHT (relative ratio 1:4). The benzo[bjthiophene complexes 
Cp'(CO)2Re(BT) exist as S- and 2,3-n?-bound BT isomers in rapid 
equilibrium with each other. Replacing Cp by Cp” shifts the equilib- 
rium in favor of the 7*-isomer. A structural determination of 
Cp*(CO)2Re(2,3-7?-BT) confirms this new bonding mode. In the Se 
analogs of thiophene complexes, Cp*(CO)2Re(Sel), the se- 
lenophene (Sel) coordinates to Re through Se or n2 through the 
olefin depending of the number of methyl groups on the 
selenophene ring. The structure of Cp*(CO)2Re(yu2-n*(Se)- 
Sel)W(CO),4(PPhg) is reported. These studies and the discovery of 
several novel bonding modes (7?-BT, y2-n*(S)-Th, and y2-n7(Se)- 
Sel) suggest possible new modes of thiophene adsorption and 
activation in HDS catalysis. 13 refs., 4 figs., 16 tabs. 


10651 (LBL-29759) The mechanisms of heterogeneous 
catalysis: Program and Abstract Book. Lawrence Berkeley Lab., 
CA (USA). [1990]. 33p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00098. (CONF-9011181—Absts.: The 
mechanisms of heterogeneous catalysis, Berkeley, CA (USA), 12- 
14 Nov 1990). Order Number DE91007749. Source: OSTI;NTIS; 
GPO Dep. 

This report presents abstracts for sessions given at the Mecha- 
nisms of Heterogeneous Catalysis. Twenty abstracts are 
presented. (JDL) 


10652 (LBL-29837) Thin film reactions on alloy semicon- 
ductor substrates. Olson, D.A. Lawrence Berkeley Lab., CA 
(USA). Nov 1990. 161p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC03-76SF00098. Order Number 
DE91007651. Source: OSTI;NTIS; GPO Dep. 

The interactions between Pt and In.s3Ga,47As have been stud- 
ied. In.53Ga_47As substrates with 70nm Pt films were encapsulated 
in SiOz, and annealed up to 600°C in flowing forming gas. The 
composition and morphology of the reaction product phases were 
studied using x-ray diffraction, Auger depth profiling, and transmis- 
sion electron microscopy. The reaction kinetics were examined with 
Rutherford Backscattering. Results show that Pt/in.s3Ga.47As_ re- 
acts to form many of the reaction products encountered in the Pt/ 
GaAs and Pt/InP reactions: PtGa, PtsGa, and PtAso. In addition, a 
ternary phase, Pt(In:Ga)2, develops, which is a solid solution be- 
tween Pting and PtGaz. The amount of Ga in the ternary phase 
increases with annealing temperature, which causes a decrease in 
the lattice parameter of the phase. The reaction products show a 
tendency to form layered structures, especially for higher tempera- 
tures and longer annealing times. Unlike the binary case, the 
PtAs2, phase is randomly oriented on the substrate, and is inter- 
mingle with a significant amount of Pt(In:Ga)z. Following PY 
In 53Ga.47As reactions, two orientation relationships between the 
Pt(in:Ga)2 product phase and the substrate were observed, despite 
the large mismatch with the substrate (~8%). For many metal/ 
compound semiconductor interactions, the reaction rate is diffusion 
limited, i.e. exhibits a parabolic dependence on time. An additional 
result of this study was the development of an In-rich layer 
beneath the reacted layer. The Auger depth profile showed a sub- 
stantial increase in the sample at this layer. This is a significant 
result for the production of ohmic contacts, as the Schottky barrier 
height in this system lower for higher In concentrations. 216 refs. 


10653 (LBL-30000) Vibrational relaxation in liquids: Com- 
parisons between gas phase and liquid phase theories. 
Russell, D.J. Lawrence Berkeley Lab., CA (USA). Dec 1990. 241p. 
Sponsored by National Science Foundation. DOE Contract AC03- 
76SF00098. Order Number DE91007653. Source: OSTI;NTIS;INIS; 
GPO Dep. 

The vibrational relaxation of iodine in liquid xenon was studied to 
understand what processes are important in determining the den- 
sity dependence of the vibrational relaxation. This examination will 
be accomplished by taking simple models and comparing the re- 
sults to both experimental outcomes and the predictions of 
molecular dynamics simulations. The vibration relaxation of iodine 
is extremely sensitive to the iodine potential. The anharmonicity of 
iodine causes vibrational relaxation to be much faster at the top of 
the iodine well compared to the vibrational relaxation at the bottom. 
A number of models are used in order to test the ability of the 
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Isolated Binary Collision theory's ability to predict the density de- 
pendence of the vibrational relaxation of iodine in liquid xenon. The 
models tested vary from the simplest incorporating only the fact 
that the solvent occupies volume to models that incorporate the 
short range structure of the liquid in the radial distribution function. 
None of the models tested do a good job of predicting the actual 
relaxation rate for a given density. This may be due to a possible 
error in the choice of potentials to model the system. 


10654 (WSRC-MS-90-16) Effects of radiolytic tritium decay 
on the thermodynamic behavior of LaNi, 25Alp 75 tritides. No- 
bile, A. Jr.; Walters, R.T.; Mosley, W.C. Westinghouse Savannah 
River Co., Aiken, SC (USA). 31 May 1990. 17p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC09-89SR18035. 
(CONF-9009141-12: International symposium on metal-hydrogen 
systems, Banff (Canada), 2-7 Sep 1990). Order Number 
DE91007961. Source: OSTI;NTIS; GPO Dep. 

Intermetallic compounds which react with hydrogen isotopes to 
form reversible hydrides offer several advantages for storing and 
processing tritium. Advantages include safe low pressure high den- 
sity storage, and delivery of high purity °He-free tritium without the 
use of pumps. As part of a program to develop metal hydride tech- 
nology for storing and processing tritium, the effects of tritium aging 
on the thermodynamic behavior of the tritides are under investiga- 
tion. During aging of LaNig 25Alo.75 tritides, the 3He decay product 
of tritium produced in the lattice does not leave the lattice but 
causes changes in the thermodynamics of the gas-solid system. 
Among the changes noted are (1) decreased tritium desorption 
pressures, (2) increased slopes of desorption isotherm plateaus, 
and (8) small quantities of irreversibly-held tritium. Absorption/ 
desorption cycling and brief heating of samples to 350°C while 
loaded with deuterium partially reverses these effects. While the 
desorption isotherms of tritium-aged LaNi, 25Alo.75 tritides resemble 
the desorption isotherms of amorphous hydrogen storage materi- 
als, X-ray diffraction patterns of tritium-aged samples after 
desorption of tritium do not exhibit the characteristics of an amor- 
phous material. The diffraction patterns show broadening and 
anisotropic effects that suggest the presence of lattice strains and 
orientational effects of He in the LaNig 25Alp 75 lattice. 


4004 Electrochemistry 
Refer also to citation(s) 10461, 10656, 11098, 11926, 12071 


10655 (PNL-7589) Final report on the characterization of 
the film on inert anodes: Inert Electrode Program. Windisch, 
C.F. Jr.; Stice, N.D. Pacific Northwest Lab., Richland, WA (USA). 
Jan 1991. 45p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract ACO6-76RL01830. Order Number 
DE91007425. Source: OSTI;NTIS; GPO Dep. 

Results of post-test microscopic and elemental analysis of the 
reaction zone on polarized cermet inert anodes, over a range of 
current densities and alumina concentrations, suggest that an alu- 
mina film does not form to protect the anode from dissolution. 
Rather, significant morphological and compositional changes occur 
at or near the anode surface. These changes and the chemical 
reactions that cause them involve the cermet material itself and ap- 
pear to be responsible for properties that were previously assigned 
to an alumina film. In particular, a reaction layer formed from the 
cermet material may have protective properties, while changes in 
roughness and porosity may contribute to the electrochemical 
impedance. 


4005 Photochemistry 
Refer also to citation(s) 10530, 10545 


10656 (DOE/ER/13438-1) [Surface chemistry at 
semiconductor-electrolyte interfaces]: Annual report, year two. 
Princeton Univ., NJ (USA). [1990]. 3p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-85ER13438. Order Number 
DE91005915. Source: OSTI;NTIS; GPO Dep. 

During the past funding period, DOE projects have involved six 
graduate students. Over the past four months, work on interfacial 
photoprocesses occurring at II-VI semi-conductors has occupied 
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much of our time, since a recent literature report by Licht has sug- 
gests that our prior conclusions might not be correct. As detailed 
below, we are now able to report that our previous studies stand 
and that the Licht work contains a major error. In addition to this 
work, we have now initiated high-speed data collection of 
photocurrent transients on n-type TiO. and p-GaP based photo- 
electrochemical cells with an aim to determining the mechanistic 
details associated with the photoelectrolysis of water at these inter- 
faces. We are also continuing our work on the photodeposition on 
plantinum metal on nonconducting substrates and semiconductors 
as well as our study of ascorbate oxidation at n-type CdS photo- 
electrodes. This report presents the results obtained over the last 
year’s work. 


10657 (DOE/ER/13504-5) Photoinduced electron transfer 
processes in homogeneous and microheterogeneous solu- 
tions: Progress report, December 1, 1989—October 15, 1990. 
Whitten, D.G. Rochester Univ., NY (USA). Oct 1990. 1ip. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
86ER13504. Order Number DE91007582. Source: OSTI;NTIS; 
GPO Dep. 

Chemical electron transfer-induced fragmentation of a variety of 
electron donors has been shown to be a quite general process. In 
previous studies we have focused our attention on a,B- 
aminoalcohols and 1,2-ditertiary amines. In the present year we 
have extended our studies to include pinacols, an richer variety of 
diamines and amino-ketones. We have also focused on the mech- 
anisms, intermediates involved in these fragmentation reactions, 
and medium effects. Studies of pinacols and a variety of diamines 
show that photo-oxidative cleavage of 1,2-diheteroatom-containing 
molecules is a very general process which can occur for several 
different types of molecules. In order to demonstrate clearly that 
cation radicals of the heteroatom containing donor can be interme- 
diates in these reactions, we have studied the reaction of several 
different donors with the acceptors, dicyanoanthracene (DCA) and 
tetracyanoanthracene (TCA) using biphenyl (BP) as a cosensitizer. 
The second major focus of our work has been to look at donors 
which, undergo reversible redox reactions to give relatively high 
energy products which are capable of undergoing clean thermal 
reverse redox reactions but which survive long enough to be po- 
tentially useful for other purposes. The reaction which we have 
explored extensively is the oxidation of tertiary amines to enamines 
by quinone type molecules such as G-lapachone. We are continu- 
ing these studies and examining other reactions which may be 
more promising in terms of finding a photochemical-thermal redox 
cycle which can be carried out with little loss of material through 
competing side reactions. ° 


4006 Radiation Chemistry 
Refer also to citation(s) 11153, 11154, 11160, 11177, 12138 


10658 (ETDE/ES-mf-1741650) lonizing radiation effects in 
MgAl,0,. Ibarra, A. Universidad Autonoma de Madrid (Spain). 
Dept. de Fisica Aplicada. 1990 212p. (In Spanish). Order Number 
DE91741650. Source: OSTI;NTIS (US Sales Only). 

The effect of ionizing radiation in MgAlzO, has been studied, 
paying special interest to the influence of the high concentration of 
intrinsic defects of this material. Optical absorption, ESR, photolu- 
minescence, radioluminescence, and thermoluminescence are the 
main techniques used. The ionizing radiation induces formation of 
V centres. During the work its characteristics (structure, thermal 
stability, absorption spectra, etc.) has been studied. The thermolu- 
minescence spectra allowed the discovery of several charge 
release processes between 85 and 650 K, all of them associated 
to electron release. The V-centres and several impurities (Cr, 
Mn,...) appear as recombination centres. The obtained data show 
that the kinetic of these charge release processes is regulated by 
the presence of a point defect with a very high concentration. This 
defect is an electron trap and its structure is an Al ion in a lattice 
site of tetrahedral symmetry. (Author) 
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Refer also to citation(s) 9671, 9701, 10453, 10535, 10605, 10606, 
10630, 10909, 11118, 11121, 11122, 11123, 11135, 11562 


10659 (AEEW-M-2622) Aerosolfoam interaction experi- 
ments. Ball, M.H.E.; Luscombe, C.DeM.; Mitchell, J.P. UKAEA 
Atomic Energy Establishment, Winfrith (UK). Chemistry Div. Mar 
1990. 29p. Order Number DE91622615. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Foam treatment offers the potential to clean gas streams contain- 
ing radioactive particles. A large decontamination factor has been 
claimed for the removal of airborne plutonium dust when spraying a 
commercially available foam on the walls and horizontal surfaces of 
an alpha-active room. Experiments have been designed and under- 
taken to reproduce these conditions with a non-radioactive simulant 
aerosol. Careful measurements of aerosol concentrations with and 
without foam treatment failed to provide convincing evidence to 
support the earlier observation. The foam may not have been as 
well mixed with the aerosol in the present studies. Further work is 
required to explore more efficient mixing methods, including sys- 
tems in which the aerosol steam is passed through the foam, rather 
than merely spraying foam into the path of the aerosol. (author). 


10660 (AEEW-R-2502) Factors which affect the erosion of 
solids by liquid impact. Gugan, M.A. AEA Decommissioning and 
Radwaste, Winfrith (UK). Mar 1990. 20p. (DWP-—89-P36.). Order 
Number DE91622616. Source: OSTI;NTIS (US Sales Only);INIS. 

The factors which affect the erosion of solids by liquid impact are 
considered. The nature of contaminated surfaces is described and 
the effect on the erosion rate (on non-active lead coupons) of vary- 
ing jetting parameters is illustrated. Recommendations are made 
for future work to enhance the effectiveness of water jetting as a 
nuclear decontamination technique and the importance of contain- 
ment and effluent treatment is outlined. (author). 


10661 (ANSTO/E-686) Development of an exchange- 
labelling procedure and investigation of the radiochemical 
stability and biodistribution characteristics for ("°"l) meta- 
iodobenzylguanidine sulphate ('"1) MIBG. Jenkinson, A.V.; 
Maddalena, D.J.; Snowdon, G.M.; Sorby, P.J. Australian Nuclear 
Science and Technology Organisation, Lucas Heights (Australia). 
Aug 1989. 10p. Order Number DE91618578. Source: OSTI;NTIS 
(US Sales Only);INIS. 

A simple exchange-labelling procedure for the radioiodination of 
meta-lobobenzylguanidine (MIBG) has been developed which facili- 
tates the production’ of ('°'l) MIBG both quickly and efficiently. 
Stability studies indicate that labelled material if stored at reduced 
temperature undergoes little breakdown. Comparative biodistribu- 
tion studies with a commercial source has been used to 
authenticate both the identity and purity of the product. 19 refs., 3 
tabs., 7 figs. 


10662 (BARC—1497) A new approach to determine mass- 
charge-yields and kinetic energy distributions in fission. Datta, 
T. (Bhabha Atomic Research Centre, Bombay (india). Radiochem- 
istry Div.); Pujari, P.K.; Das, S.K.; Tomar, B.S.; Manohar, S.B.; 
Goswami, A.; Naik, H.; Dange, S.P.; Satya Prakash; Srikantiah, 
R.V. Bhabha Atomic Research Centre, Bombay (india). 1990. 42p. 
Order Number DE91618572. Source: OSTI;NTIS (US Sales 
Only);INIS. 

A new approach is formulated to determine fission fragment ele- 
mental yield and charge dependent kinetic energy distributions 
along with charge polarization parameter. In the present approach 
the coincident kinetic energy spectrum is deconvoluted in terms of 
fragment charge (z) using a model-independent mass-char ge 
correlation followed by empirical corrective method for detector re- 
sponse functi on. Mass yield distribution in 25*Cf(SF) obtained from 
the same spectra using conventional method of processing was in 
excellent agreeement with literature data with mean light- and 
heavy- fragment masses as 107.95+0.50 and 142+0. 48 respec- 
tively along with the width (o,) parameter 7.02+0.04 confirming 
goodness of the experimental data and the detector resolution. El- 
emental yields were also determined for all the fragments in the 
range 35<Z<63 in *5*Cf(SF) system. From the elem ental yield 
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distribution % odd-even effect was deduced as a function of frag- 
ment Z. It was seen that odd-even effect is lower in the vicinity of 
shell-closure configurations with an average value of 12+2%. 
Charge polarization parameter (AZ), obtained as a free parameter 
in the mass charge correlation, was seen to have an average 
value of 0.46+0.20 charge units showing high polarization in the 
vicinity of the shell-closure configuration and odd-even fluctuation. 
The Z-dependent kinetic energy distribution also shows the frag- 
ment structural effects. The average light- and heavy- fragment 
kinetic energies were obtained as 105.88+1.12 and 80.76+0.50 
MeV with a variance of 160 MeV on the average total kinetic en- 
ergy of 186.65+1.28 MeV, in excellent agreement with the data 
obtained from mass-yield distribution as well as literature. (author). 
4 tabs., 9 figs., 19 refs. 


10663 (BARC—1507) Radiochemistry Division annual 
progress report: 1988. Bhabha Atomic Research Centre, Bombay 
(India). 1990. 192p. Order Number DE91622269. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The report covers the research and development (R and D) work 
carried out by Radiochemistry Division, Bhabha Atomic Research 
Centre, Bombay during the period 1987-1988. The R and D work 
is reported in the form of individual summari es grouped under the 
headings: (1)Actinide Chemistry, (2)Nuclear Chemistry, and 
(3)Spectroscopy. Some of the highlights of the work are studies on 
: (a)solvent extraction and complexation behaviour of actinides, 
fb helium ion induced fission of 2°°U and '®>Ho and fission yield of 
5S2Cf(sf), (c)separation of rare earths from fission products, 
(d)positron annihilation spectroscopy of high Tc superconductors, 
and (e)EPR spectroscopy of high Te superconductors. Radioanalyt- 
ical services and radiation sources given to the other Divisions and 
Organisations are listed. A list of publications and symposia papers 
by scientists of the Division is also given. 45 figs., 49 tabs. 


10664 (DOE/ER/60892-2) Synthesis and in-vivo detection 
of boronated com for use in BNCT: Progress report, 
August 1, 1990—July 31, 1991. Kabalka, G.W. Tennessee Univ. 
Hospital, Knoxville, TN (USA). Dept. of Radiology. Feb 1991. 10p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG05- 
89ER60892. Order Number DE91007528. Source: OSTI;NTIS; 
GPO Dep. 

The primary objectives of the DOE Program at the University of 
Tennessee Biomedical Imaging Center are the development of new 
boron-neutron-capture agents as well as the technology to detect 
boron compounds in-vivo. The detection technology focuses on the 
development of effective magnetic resonance imaging (MRI) and 
spectroscopy (MRS) techniques for verifying and measuring BNCT 
agents in-vivo. A significant portion of the effort is directed toward 
the design of boron-containing neutron-capture-therapy agents. 
The UT — DOE program is unique in that it has access to two 
state-of-the-art multinuclear magnetic resonance imaging units 
housed in the Biomedical Imaging Center at the University of Ten- 
nessee Medical Center at Knoxville. In addition the UT — DOE 
researchers actively collaborate with colleagues at other DOE facil- 
ities (Brookhaven National Laboratory, Oak Ridge National 
Laboratory, Los Alamos National Laboratory and Oak Ridge Asso- 
ciated Universities). An important goal of the DOE program at UT 
is to provide training for students (predoctoral and postdoctoral). 
The University of Tennessee is one of the very few institutions in 
the world where students have “hands-on” access to both modern 
scientific equipment and medical imaging modalities such as the 
clinical MRI units. The academic nature of the program facilitates 
collaborative interactions with other DOE programs and helps to in- 
sure the continued availability of skilled scientists dedicated to the 
advancement of diagnostic medical procedures. 14 refs., 3 figs. 


10665 (INIS-mf-12745, pp. 582-589) On the preparation of 
freeze dried calcium phytate kit for Tc-99m labelling. El-Asrag, 
H.A.; El-Kolaly, M.T.; Harb, N.A.; El-Sayed, E.A. Egyptian Society 
of Nuclear Sciences and Applications, Cairo (Egypt). 1988. 426p. 
(CONF-8803238-: 4. conference of nuclear sciences and applica- 
tions, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth 
Conference on Nuclear Sciences and Applications. Vol. 2: Radia- 
tion sources; application and technology; basic nuclear sciences. 
Order Number DE91003063. Source: OSTI;NTIS (US Sales 
Only);INIS. 
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99mTc-phytate is used as an intravenous injection for scintigra- 
phy of the reiculoendothelial system. This complex was first 
prepared by simply adding 99mTc-pertechnetate to the SniIl)- 
phytate then injected intravenously to form in vivo radioactive 
colloid with the Ca** present in the blood. The main target organ 
for this preperation is the liver. This preparation was modified by 
adding Ca** to the 99mTc phytate solution before injection, the col- 
loid was stabilized by adding gelatin or human serum albumin to 
the preparation just before or after Ca*® addition. This colloidal 
preparation is further modified in the phytate amount and simplified 
by freeze drying the Sn-phytate complex and polyvinylpyrrolidone 
(PVP) as stabilizer in one vial. To prepare 99mTmc-colloid, 99mTec- 
pertechnetate is added, followed by Ca** addition. This preparation 
is used for liver and spleen scanning, work on labelling a pre- 
formed Sn-phytate colloid with 99mTc is being carried out. The 
quality of the labelled product is studied by radiochemical analysis 
and biological distribution. 


10666 (INIS-mf-12745, pp. 598-605) On the labelling of di- 
lodofluorescein by radioactive iodine-131 in aliphatic alcohols. 
Metry, E.; El-Bayoumy, S.; Abdel-Mohty, A.; Raieh, M. Egyptian 
Society of Nuclear Sciences and Applications, Cairo (Egypt). 1988. 
426p. (CONF-8803238-: 4. conference of nuclear sciences and 
applications, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the 
fourth Conference on Nuclear Sciences and Applications. Vol. 2: 
Radiation sources; application and technology; basic nuclear sci- 
ences. Order Number DE91003063. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Labelling of diiodofiuorescein by radioactive iodine-131 in 
aliphatic alcohols has been studied. The alcohols used in this 
study are normal alcohols having a hydrocarbonate chain ranging 
from that having one carbon atom to that having six carbon atoms 
(from methanol to n-hexanol). The solvents were chosen in such a 
way just to be able to have a true picture of the effect of the chain 
length and the dielectric constant of the medium on the isotropic 
exchange rate. The variation of the isotopic exchange rate as a 
function of dielectric constant has been studied and it has been 
found that the dielectric constant is not the govering factor. The re- 
sults have been also discussed with reference to the chain length 
of the aliphatic alcohols. The isotopic exchange rate has been 
studied at different temperatures. The obtained results are not in 
accordance with Laidler and Eyring who state that the rate of an 
ion-molecule reaction should decrease with the increase in dielec- 
tric constant of the solvent. The removal of unreacted iodine-131 
on different. ionexchange columns has been investigated. The radi- 
olysis effects on the diiodofluorescein-iodine-131 has aiso been 
studied by irradiation using gamma rays (Cobalt-60 unit). It was 
also found that the extent of radiolysis depends upon the time of ir- 
radiation. Also, it has been found that the percent of the liberated 
iodine-131 increase with the decrease of diiodofluorescein-iodine- 
131 concentration (at different gamma dose). It was also found the 
percentage of liberated iodine-131 decreases by addition of benzyl 
alcohol during irradiation. 


10667 (NAS-NS-3202) Radionuclide generators for 
biomedical applications. Finn, R.D. (Mount Sinai Medical Center, 
Miami Beach, FL (USA)); Molinski, V.J.; Hupf, H.B.; Kramer, H. 
National Research Council, Washington, DC (USA). Committee on 
Nuclear and Radiochemistry. Oct 1983. 170p. Sponsored by U.S. 
DOE Energy Research. Order Number DE83016360. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This document reviews the chemical literature of those radionu- 
clide generators that have gained or appear to possess utility in 
medical imaging. The text represents a conscientious effort to pe- 
ruse the scientific literature through 1980. The intent of this work is 
to provide a reference point for the investigator who is interested in 
the development of a particular generator system and the refine- 
ments which have been reported. Moreover, the incorporation of 
the particular daughter radionuclide into a suitable radiodiagnostic 
agent is presented. 


10668 (ORNL/TM-11632) A literature review of radiolytic 
gas generation as a result of the decomposition of sodium ni- 
trate wastes. Kasten, J.L. Oak Ridge National Lab., TN (USA). 
Jan 1991. 26p. Sponsored by U.S. DOE Energy Research. DOE 
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Contract ACO5-840R21400. Order Number DE91006930. Source: 
OSTI; NTIS; GPO Dep. 

The objective of this literature review is to determine expected 
chemical reactions and the gas generation associated with radi- 
olytic decomposition of radioactive sodium nitrate wastes such as 
the wastes stored in the Melton Valley Storage Tanks (MVST) at 
Oak Ridge National Laboratory (ORNL). The literature survey sum- 
marizes expected chemical reactions and identifies the gases 
expected to be generated as a result of the radiolytic decomposi- 
tion. The literature survey also identifies G values, which are the 
expression for radiation chemical yields as molecules of gas 
formed per 100 eV of absorbed energy, obtained from experimen- 
tal studies of the radiolytic decomposition of water and sodium 
nitrate. 2 tabs., 32 refs. 


10669 (PNL-SA-18612) Radioluminescent polymer lights. 
Jensen, G.A.; Nelson, D.A.; Molton, P.M. Pacific Northwest Lab., 
Richland, WA (USA). Sep 1990. 5p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC06-76RL01830. (CONF- 
9009201-11: Technology transfer conference: radioluminescent 
lighting technology, Annapolis, MD (USA), 25-26 Sep 1990). Order 
Number DE91005521. Source: OSTI;NTIS; GPO Dep. 

The preparation of radioluminescent light sources where the 
tritium is located on the aryl-ring in a polymer has been demon- 
strated with deuterium/tritium substitution. This report discusses 
tests, results, and future applications of radioluminescent polymers. 
10 refs. (Fl) 


10670 (R-+-206) Methods of nonequilibrium thermodynam- 
ics in the description of mass transfer in extraction systems. 
Dushin, V.N.; Perepech, K.V.; Shpunt, L.B. Radievyj inst., 
Leningrad (USSR). 1989. 9p. (In Russian). Order Number 
DE91620771. Source: OSTI;NTIS (US Sales Only);INIS. 

Mass transfer in two-phase liquid extraction systems is consid- 
ered. Based on the notions of nonequilibrium thermodynamics and 
on the the equations of particle motion, the relations between the 
flows of extracted substances and chemical activities of the sub- 
stances transferred in different phases are derived. Using the 
obtained relations, the kinetics of propionic acid extraction with 
benzene and nitric acid and uranyl nitrate with tributyl phosphate is 
analyzed. 7 refs.; 1 fig. 


10671 (UCRL-LR-105358) Lecture notes on nonlinear in- 
version and tomography. Rodi, W.L. (comp.) (Massachusetts 
Inst. of Tech., Cambridge, MA (USA). Earth Resources Lab.); 
Berryman, J.G. Lawrence Livermore National Lab., CA (USA). Nov 
1990. 80p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. Order Number DE91008238. Source: 
OSTI;NTIS; GPO Dep. 

The main topic of these lectures is seismic traveltime tomography 
in 2-D and 3-D heterogeneous media. Our main problem is to infer 
the (isotropic) P-wave slowness (reciprocal velocity) distribution of 
a medium, given a set of observed first-arrival traveltimes between 
sources and receivers of known location within the medium. This 
problem is typical of borehole-to-borehole seismic tomography in 
oil field applications. We will also consider the problem of inverting 
for wave slowness when the absolute traveltimes are not known, 
as is expected to be the case in earthquake seismology. 


4008 Combustion, Pyrolysis, and High- 
Temperature Chemistry 


Refer also to citation(s) 9526, 10317, 10318, 10471, 10622, 10737 


10672 (DOE/ER/13503—-4) Comprehensive mechanisms for 
combustion chemistry: An experimental and numerical study 
with emphasis on applied sensitivity analysis: Technical 
progress report, February 15, 1990—-February 14, 1991. Dryer, 
F.L.; Yetter, R.A. Princeton Univ., NJ (USA). Dept. of Mechanical 
and Aerospace Engineering. Feb 1991. 25p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-86ER13503. Order 
Number DE91008030. Source: OSTI;NTIS; GPO Dep. 

This program is an integrated effort to determine the reaction 
mechanisms responsible for the oxidation of small molecule hydro- 
carbon structures under conditions representative of combustion 
environments. The experimental aspects of the work are conducted 





in an atmospheric pressure flow reactor (APFR) as well as in a 
new variable pressure flow reactor (VPFR) facility which extends 
the ranges of parameters available in the APFR, particularly the 
pressure, (1-15 atm), the temperature (600 K to 1200 K), and the 
observation time (10 to 20,000 milli-seconds). Analytical techniques 
used for detecting hydrocarbons and carbon oxides presently 
include gas chromatography, gas chromatography/mass spectrom- 
etry, and non-dispersive infrared analyses. In addition, experiments 
also utilize Fourier Transform Infrared spectrometry, for continuous 
on-line sample detection of light hydrocarbons, carbon oxides, and 
oxygenated species. Modeling aspects emphasize the use of hier- 
archical mechanistic construction along with path and elemental 
gradient sensitivity analyses in developing detailed kinetic mecha- 
nisms. Issues of particular interest include: the CO/H2/O2 system 
and its perturbation (to obtain elementary kinetic data) by small 
amounts of an added hydrocarbon or hydrocarbon oxygenate; the 
pyrolysis and oxidation mechanisms of simple aldehydes; the pyrol- 
ysis and oxidation mechanisms of simple alcohols; and the 
pyrolysis and oxidation mechanisms of simple olefins. This report 
discusses the decomposition of trioxane, pyrolysis and oxidation of 
formaldehyde, and the oxidation of methanol and ethanol. 27 refs., 
10 figs., 2 tabs. 


10673 (LBL-29556) Detection of radiocarbon in the cy- 
clotrino. Bertsche, K.J.; Karadi, C.A.; Muller, R.A.; Paulson, G.C. 
Lawrence Berkeley Lab., CA (USA). Apr 1990. 21p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 
(CONF-900491-9: 5. international conference on accelerator mass 
spectrometry, Paris (France), 23-27 Apr 1990). Order Number 
DE91007642. Source: OSTI;NTIS;INIS; GPO Dep. 

A small low energy cyclotron (the “cyclotrino”), which was 
proposed for direct detection of radiocarbon in 1980, has now de- 
tected radiocarbon at natural abundance. This device combines the 
suppression of background through the use of negative ions with 
the high intrinsic mass resolution of a cyclotron. A high current ce- 
sium sputter negative ion source generates a beam of carbon ions 
which is pre-separated with Wien filter and is transported to the cy- 
clotron via a series of electrostatic lenses. Beam is injected radially 
into the cyclotron using electrostatic deflectors and an electrostatic 
mirror. Axial focusing is entirely electrostatic. A microchannel plate 
detector is used with a phase-gated output. Data is presented 
showing resolution of radiocarbon at natural abundance. In its 
present form the system is capable of improving the sensitivity of 
detecting '*C in some biomedical experiments by a factor of 10%. 
Modifications are discussed which could bring about an additional 
factor of 100 in sensitivity, which is important for archaeological 
and geological applications. Possibilities for measurements of other 
isotopes are discussed. 16 refs., 7 figs. 
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Refer also to citation(s) 12272 


10674 (DOE/ER/13331-T2) The collaborative program of 
research in engineering science: Annual report, September 1, 
1989-December 31, 1990. Massachusetts Inst. of Tech., Cam- 
bridge, MA (USA). Energy Lab.; Idaho National Engineering Lab., 
Idaho Falls, ID (USA). Dec 1990. 273p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-85ER13331. Order Number 
DE91006741. Source: OSTI;NTIS; GPO Dep. 

MIT and Idaho National Engineering Laboratory are continuing 
the program of collaborative research on energy-related engineer- 
ing. The program involves research in the following areas: (1) 
mathematical modeling of thermal plasma systems, (2) high- 
temperature gas-particle reactions, (3) metal transfer in gas-metal 
arc welding, (4) multivariate control of gas-metal arc welding, (5) 
fundamentals of elastic-plastic fracture, (6) comminution of energy 
materials, and (7) synthesis and optimization of integrated chemical 
processes. A key objective of this collaborative program is to serve 
as a prototype for other university/laboratory collaborative pro- 
grams. Another important goal is to enhance the transfer of new 
technology to the industrial sector. 


10675 (EGG-M-89439) Value engineering: A new focus for 
women in engineering. Anderson, L.C. EG and G Idaho, Inc., 
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Idaho Falls, ID (USA). 20 Apr 1990. 9p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC07-76ID01570. (CONF- 
9006178-3: 1990 Society of Women Engineers national convention 
and student conference, New York, NY (USA), 24 Jun - 1 jul 1990). 
Order Number DE91006201. Source: OSTI;NTIS; GPO Dep. 

Value Engineering is an organized problem solving technique 
that utilizes communication and teamwork skills — skills heralded as 
strengths for women. Value Engineering offers an excellent career 
opportunity for women in the engineering profession. It is an ex- 
panded career path that is currently being overlooked by women. 
Value Engineering is supported by SAVE (Society of American 
Value Engineers) and certification in the process can be achieved 
in two years. For women in the engineering profession, VE is an 
ideal place to redirect their existing skills and training. The number 
of certified women is a minority, creating a wide-open field of op- 
portunity in federal and state agencies as well as private industry. 
Value Engineering can provide that new avenue for engineering ca- 
reers — a new direction where current skills can be applied to a 
diverse and exciting profession. 1 fig. 


10676 (SAND-90-2341) Sandia technology: Engineering 
and science applications: Volume 14, Number 2. Maydew, 
M.C.; Parrot, H.; Dale, B.C.; Floyd, H.L.; Leonard, J.A.; Parrot, L. 
(eds.). Sandia National Labs., Albuquerque, NM (USA). Dec 1990. 
119p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. Order Number DE91006760. Source: 
OSTI;NTIS; GPO Dep. 

This report discusses: protecting environment, safety, and health; 
Sandia’s quality initiative; Sandia vigorously pursues technology 
transfer; scientific and technical education support programs; nu- 
clear weapons development; recognizing battlefield targets with 
trained artificial neural networks; battlefield robotics: warfare at at 
distance; a spinning shell sizes up the enemy; thwarting would-be 
nuclear terrorists; unattended video surveillance system for nuclear 
facilities; making the skies safer for travelers; onboard instrumenta- 
tion system to evaluate performance of stockpile bombs; keeping 
track with lasers; extended-life lithium batteries; a remote digital 
video link acquires images securely; guiding high-performance mis- 
siles with laser gyroscopes; nonvolatile memory chips for space 
applications; initiating weapon explosives with lasers; next- 
generation optoelectronics and microelectronics technology 
developments; chemometrics: new methods for improving chemical 
analysis; research team focuses ion beam to record-breaking inten- 
sities; standardizing the volt to quantum accuracy; new techniques 
improve robotic software development productivity; a practical laser 
plasma source for generating soft x-rays; exploring metal grain 
boundaries; massively parallel computing; modeling the amount of 
desiccant needed for moisture control; attacking pollution with sun- 
shine; designing fuel-conversion catalysts with computers; 
extending a nuclear power plant's useful life; plasma-facing compo- 
nents for the International Thermonuclear Experimental Reactor. 


4202 Facilities, Equipment, and Techniques 


Refer also to citation(s) 9606, 9614, 9617, 9623, 9624, 9769, 
10032, 10135, 10136, 10295, 10465, 10510, 10511, 10512, 10513, 
10514, 10515, 10517, 10518, 10519, 10520, 10521, 10522, 10523, 
10717, 10736 


10677 (AEEW-R-2475) Pool fire upon a balse-filled shock 
absorber. Fry, C.J. AEA Thermal Reactor Services, Winfrith (UK). 
Jul 1990. 16p. Order Number DE91622718. Source: OSTI;NTIS 
(US Sales Only);INIS. 

When performing a safety assessment of a transport flask with 
balsa-filled shock absorbers it is important to know how the shock 
absorbers, which may have the outer skin punctured by an impact, 
will perform in a fire. A 30 minute pool test, which satisfied all the 
requirements of a thermal test under the IAEA regulations, was 
carried out upon a small, balsa-filled shock absorber. The outer 
steel shell was partly cut away exposing the wood to the fire and 


‘ the air. The balsa wood prevented 90% of the heat from the fire 


from being transferred through the shock absorber, even though 
the balsa was only 133 mm thick. The maximum heat flux through 
to the inside of the shock absorber due to the burning of the balsa 
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wood was relatively low, 2.8 kW/m?, and occurred 2 to 3 hours af- 
ter the end of the pool fire. (author). 


10678 (BNL-45658) Potential CO. releases from spent 
fuel containers at Yucca Mountain. Pescatore, C.; Sullivan, T.M. 
Brookhaven National Lab., Upton, NY (USA). [1991]. 8p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract AC02-76CH00016. (CONF-910435-49: American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 
Order Number DE91008091. Source: OSTI;NTIS;INIS; GPO Dep. 
The potential release of gaseous '*CO. from small perforations 
in spent fuel containers has been evaluated as a function of tem- 
perature, hole size, effective porosity of corrosion products within 
the hole, and time, based on the waste package design parame- 
ters and environmental conditions described in the Yucca Mountain 
Site Characterization Report (SCP). The SCP does not specify ini- 
tial fill gas (argon) pressure and temperature. It is shown that, if 
significant '*C oxidation takes place during the initial, inert-gas 
phase, an incentive exists to initially underpressurize the contain- 
ers. This will avoid large, spiked releases of gaseous '*CO, and 
will result in delayed, smaller, and more uniform release rates over 
time. Therefore larger size perforations could be tolerated while 
meeting the applicable regulations. 16 refs., 2 figs., 3 tabs. 


10679 (CEA-CONF-10344) Puncture test of a package - 
comparison between experimental test and dynamic analysis. 
Moulin, D. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (FR). Dept. d’Etudes Mecaniques et Thermiques); 
Tanguy, L.; Aufaure, B. CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. d’Etudes Mecaniques et 
Thermiques. 1990. 6p. (CONF-900617—: 1990 pressure vessels 
and piping conference, Nashville, TN (USA), 17-21 Jun 1990). Or- 
der Number DE91749073. Source: OSTI;NTIS (US Sales Only). 

This paper describes a comparison between experimental test 
and dynamic analysis of a drop test performed with a rigid trans- 
port cask. The test consists in a 1 m drop on a vertical bar made 
of a mild steel according to conditions close to those given by 
1.A.E.A. regulations. Instrumentation is made in the experimental 
test in order to give informations on the mechanical behavior. The 
dynamic analysis uses only initial velocity as an input for the 
loading of components. The calculated results (acceleration, defor- 
mations) are given in locations where instrumentation is put for 
direct comparison. The dynamic analysis reveals to be a powerful 
tool to simulate actual behavior of cask and vertical bar during the 
impact. It helps in the understanding of the mechanical behavior. 
Simplified engineering applications are also presented. 


10680 (CONF-910435-17) A preliminary evaluation of the 
ability of from-reactor casks to geometrically accommodate 
commercial LWR spent nuclear fuel. Andress, D. (Andress 
(David) and Associates, Inc., Kensington, MD (USA)); Joy, D.S.; 
McLeod, N.B.; Peterson, R.W.; Rahimi, M. Oak Ridge National 
Lab., TN (USA). [1991]. 8p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC05-840R21400. From 
American Nuclear Society (ANS) international high level radioactive 
waste management conference; Las Vegas, NV (USA); 28 Apr - 3 
may 1991. Order Number DE91005481. Source: OSTI;NTIS;INIS; 
GPO Dep. 

The Department of Energy has sponsored a number of cask de- 
sign efforts to define several transportation casks to accommodate 
the various assemblies expected to be accepted by the Federal 
Waste Management System. At this time, three preliminary cask 
designs have been selected for the final design-the GA-4 and GA- 
9 truck casks and the BR-100 rail cask. In total, this assessment 
indicates that the current Initiative | cask designs can be expected 
to dimensionally accommodate 100% of the PWR fuel assemblies 
(other than the extra-long South Texas Fuel) with control elements 
removed, and >90% of the assemblies having the control elements 
as an integral part of the fuel assembly. For BWR assemblies, 
>929% of the assemblies can be accommodated with fuel channels 
removed. This paper summarizes preliminary results of one part of 
that evaluation related to the ability of the From-Reactor Initiative | 
casks to accommodate the physical and radiological characteristics 
of the Spent Nuclear Fuel projected to be accepted into the Fed- 
eral Waste Management System. 3 refs., 5 tabs. 
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10681 (CONF-910451-4) Design and control of a fully om- 
nidirectional and holonomic wheeled platform for robotic 
vehicles. Killough, S.M.; Pin, F.G. Oak Ridge National Lab., TN 
(USA). [1991]. 8p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO5-840R21400. From IEEE robotics and automa- 
tion conference; Sacramento, CA (USA); 7-12 Apr 1991. Order 
Number DE90017746. Source: OSTI;NTIS; GPO Dep. 

For practical robotics application in outdoors or complex environ- 
ments (e.g. firefighting, warehouse management, floor cleaning, 
plant surveillance, emergency handling, etc.), mobile robotic 
platforms are needed for the transport of the manipulative or per- 
ceptive robots to various work sites and to assist robot movements 
at the work site. An ideal platform would be one with full 3-degree- 
of-freedom (DOF) movement (x, y translation and rotation) to 
enable tighter navigation and docking, obstacle avoidance, and im- 
proved manipulator reach. Three DOFs would also simplify control 
of the platform and make it more general, thus providing more op- 
portunities for autonomous control. Such a 3-DOF platform based 
on an orthogonal wheel assembly has been developed at the Oak 
Ridge National Laboratory and is being used for robotics and artifi- 
cial intelligence research. This paper presents the mathematical 
details of the design and control of this type of platform and 
discusses the experiences and lessons learned with the first proto- 
type. Improvements on the basic wheel assembly as well as 
optimum platform configurations that are considered for various ap- 
plications are also discussed. 


10682 (CONF-910451-5) DEMO 89: The initial experiment 
with the HERMIES-IIl robot. Reister, D.B.; Jones, J.P.; Butler, 
P.L.; Beckerman, M.; Sweeney, F.J. Oak Ridge National Lab., TN 
(USA). [1990]. 13p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract AC05-840R21400. From IEEE robotics and automation 
conference; Sacramento, CA (USA); 7-12 Apr 1991. Order Number 
DE90017765. Source: OSTI;NTIS; GPO Dep. 

HERMIES-IIl is a large mobile robot designed for human scale 
experiments. The initial experiment with the robot (DEMO 89) was 
the cleanup of a simulated chemical spill. To perform the experi- 
ment, the robot was required to plan a path through an a priori 
known world, navigate along the path (avoiding unexpected obsta- 
cles) and locate and remove debris from a target area. This paper 
describes the software system that was developed to perform the 
experiment. The software system consisted of 19 processes that 
operated on distributed set of heterogeneous computers. 10 refs., 
8 figs. 


10683 (CONF-910451-6) A new wheel control system for 
the omnidirectional HERMIES-IIl robot. Reister, D.B. Oak Ridge 
National Lab., TN (USA). [1990]. 12p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. From IEEE 
robotics and automation conference; Sacramento, CA (USA); 7-12 
Apr 1991. Order Number DE90017764. Source: OSTI;NTIS; GPO 
Dep. 

We have designed, built, and tested a new wheel control system 
for the HERMIES-IIl robot. HERMIES-IIl is a large mobile robot 
with omnidirectional steering that is designed for human scale ex- 
periments. The wheel control system moves the robot toward a 
goal and calculates the current position of the robot. The system 
has seven modes for moving to a goal and allows the goal to be 
changed (at 20 Hz) during motion by the robot. 


10684 (CONF-910451-9) Navigation of a car-like mobile 
robot using a decomposition of the environment in convex 
cells. Vasseur, H.A. (Oak Ridge National Lab., TN (USA)); Pin, 
F.G.; Taylor, J.R. Oak Ridge National Lab., TN (USA). [1990]. 11p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO05- 
840R21400. From IEEE robotics and automation conference; 
Sacramento, CA (USA); 7-12 Apr 1991. Order Number 
DE91000709. Source: OSTI;NTIS; GPO Dep. 

Due to their kinematics, car-like mobile robots cannot follow an 
arbitrary path. Besides obstacle avoidance, the path planning prob- 
lem for such platforms has to satisfy two additional constraints: a 
lower bounded radius of turn, and a non holonomic constraint. 
When the robot is not circular, precise maneuvering always implies 
working in the configuration space of the vehicle. Due to the com- 
plexity of the problem, the planning of a path involves computer 
intensive methods, and rarely allows for real-time applications. 





However, in a convex polygonal cell, maneuvering can be com- 
pletely handled within geometric reasoning. In this simplified 
environment, joining two configurations may require maneuvers 
only at the beginning and at the end of the trajectory. The method 
consists of computing the possible maneuvers either starting from 
the initial configuration, or arriving at the final configuration. Just a 
few boundary configurations have to be checked to avoid collision. 
Maneuvers related to the initial configuration and to the final con- 
figuration can be connected by a straight trajectory because of the 
convexity of the cell, which allows precise maneuvering computa- 
tion, without using the whole configuration space. We describe a 
general environment by means of a graph connecting overlapping 
convex cells. To find a path between two configurations, the graph 
is searched in order to list the cells that have to be traversed. 
Then, intermediate configurations are computed inside the intersec- 
tion of two adjacent cells. Finally, the trajectories generated inside 
each cell are assembled to produce global collision free paths in 
complex environments. 9 refs., 10 figs. 


10685 (CONF-910451-12) Control of a teleoperator system 
with redundancy based on passivity conditions. Jansen, J.F.; 
Kress, R.L. Oak Ridge National Lab., TN (USA). [1991]. 8p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From IEEE robotics and automation conference; 
Sacramento, CA (USA); 7-12 Apr 1991. Order Number 
DE91007679. Source: OSTI;NTIS; GPO Dep. 

The purpose of this paper is to examine how a stiffness controller 
can be used to control a teleoperator system having a redundant 
degree-of-freedom (dof) slave manipulator and a dissimilar master. 
No path planning was allowed because the uncertainty of the envi- 
ronment and computational limitations. The proposed controller 
was implemented on the 7-dof Center for Engineering Systems Ad- 
vanced Research Manipulator (CESARm) slave manipulator with a 
6-dof Kraft master manipulator. The overall performance of this 
scheme and future directions are discussed. 21 refs., 3 figs. 


10686 (CRIE-T-89040) Vibration characteristics of rotor 
containing boiling coolant. Yasuo, A. (Central Research Inst. of 
Electric Power Industry, Tokyo (Japan)); Kawamura, K.; Inada, F. 
Central Research Inst. of Electric Power Industry, Komae, Tokyo 
(Japan). Energy and Environment Lab. May 1990. 23p. (in Japan- 
ese). Order Number DE91742145. Source: OSTI; NTIS (US Sales 
Only). 

This paper evaluated vibration characteristics of rotor containing 
boiling coolant. Experiments were conducted by air injecting to sim- 
ulate the bubble generation in the rotor and by practically boiling 
coolant through electrical heating with a heater. Vibration level in- 
creased slightly at low rotor speeds (400-800rpm) when boiling 
existed but the vibration stabilized with the increase of rotor 
speeds. Since the steam-water system and air-water system did 
not any difference, it was found that the phenomenon can be simu- 
lated by the air system. The liquid surface turbulence by boiling 
generated but was not synchronized with the rotor wheel motion at 
both lower and higher number of revolution than resonance point, 
and unstable excess vibration did not generated. When bubbles 
existed, unstable vibration appeared at a range of number of 
revolution. Since the estimated values and experimental values re- 
sulting unstable vibration agreed, unstable vibration at bubble 
generation can cope with by calculating unstable range and by 
separating the unstable rotating condition from a operation with 
some tolerance. 11 refs., 21 figs., 3 tabs. 


10687 (DP-MS—89-80) Mixing and solid suspension of up- 
down agitators in a slab tank. Ramsey, C.J. (Texas A and M 
Univ., College Station, TX (USA). Dept. of Mechanical Engineer- 
ing); Kyser, E.A. Ill; Tatterson, G.B. Savannah River Lab., Aiken, 
SC (USA). [1989]. 18p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC09-89SR18035 ;AC09-76SR00001. 
(CONF-891113—13: American Institute of Chemical Engineers an- 
nual meeting, San Francisco, CA (USA), 5-10 Nov 1989). Order 
Number DE91005146. Source: OSTI;NTIS;INIS; GPO Dep. 

Seven different up-down agitators were studied for their ability to 
produce mixing and solid suspension in a slab tank. Mixing times 
were measured as the time needed to disperse injected dye. The 
solid suspension studies determined the minimum stroke frequency 
of the agitators needed for complete off-bottom suspension. The 
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effects of stroke frequency, n; amplitude, a; blade width, w; blade 
clearance, c; and liquid depth, h, and weight percent solids, X, were 
studied. The most effective geometry, in terms of mixing, solid sus- 
pension and design simplicity, was a single flat blade with minimum 
off-bottom clearance and a blade width/tank thickness ratio, w/T, of 
0.74 at the maximum stroke amplitude studied. 15 refs., 7 figs. 


10688 (ETDE-IT-90-89) Rack removal system as a new 
design feature adopted to facilitate decomissioning of repro- 
cessing plants: Decontamination and remote dismantling tests 
in the ITREC pilot plant. Candelieri, T.; Gerardi, A.; Soffietto, G. 
ENEA, Trisaia (Italy). Dipt. Ciclo del Combustibile. Oct 1989. 15p. 
(CONF-891077-2: 89. international conference on decommission- 
ing of nuclear installations, Brussels (Belgium), 24-27 Oct 1989). 
Order Number DE91744369. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Paper presented at the 89th international conference on the de- 
comissioning of nuclear installations (Bruxelles, 24-27 Oct 1989). 

The scope of this research was to evaluate the advantages of a 
rack removal system for the dismantling of reprocessing 
installations, i.e., to verify experimentally the possibility of the de- 
contamination of any particular module and the capability of the 
remote dismantling of components installed in the mobile rack. In 
particular, the main objective was to develop remotely operated 
equipment for the dismantling of centrifugal contactors. The equip- 
ment’s decontamination, which represents the most important 
preliminary phase of the decommissioning operation, allowed the 
obtaining of low levels of radioactivity. A supporting program was 
performed in order to define data for the design of the remote dis- 
mantling machine. On the basis of technological cold test results, 
the dismantling machine’s construction was optimized. Positive re- 
sults obtained during the hot dismantling operations attested to the 
effectiveness of the rack removal system as an original design 
which provides an easier decommissioning of reprocessing plants. 


10689 (EUR-12684) Adaptation of abrasive water jet pro- 
cess for dismantling austenitic and ferritie structures under 
water. Haferkamp, H. (Hannover Univ. (DE). Inst. fuer Werkstof- 
fkunde); Louis, H.; Meier, G. Commission of the European 
Communities, Luxembourg (Luxembourg). 1990. 45p. (in German). 
Contract Nr. Fl1D-0069. Source: OSTI;NTIS (US Sales Only). 

For the adaptation of the abrasive water jet to dismantling of 
contaminated structures under water a number of tests had to be 
carried out. It was necessary to design a special cutting head for 
underwater application and to test this equipment in a water basin 
and in a pressure chamber to find the influence of the water depth. 
The results showed the influence of the important parameters like 
pressure, traverse rate, geometry of the focusing nozzle, nozzle 
sample distance and abrasive feed rate on the cutting efficiency. 
Tests with different air mantle nozzles adapted to the cutting head 
demonstrated the possibility to increase the maximum working dis- 
tance under water. Some tests carried out in the pressure chamber 
showed the influence of higher ambient pressures (up to 5 bar) on 
the cutting performance. Tests with different abrasives showed that 
garnet and silica sand give the best cutting results regarding the 
depth of cut on one hand and the reduction of wear of the focusing 
nozzle on the other hand. The comparison of cutting tests done in 
cooperation between Institut fuer Werkstoffkunde (IW) and the 
Commissariat a l'Energie Atomique (CEA) at the CEA in Paris 
showed that it would be useful to raise the pressure range up to 
4000 bar, and to use nozzles with a diameter up to 0.5 mm only. 
These parameters result in low quantities of generated secondary 
waste and a good cutting efficiency. 


10690 (KCP-613-4294) Preliminary concepts for high- 
temperature mold heating and cooling: Final . Larson, 
J.P. Allied-Signal Aerospace Co., Kansas City, MO (USA). Kansas 
City Div. Dec 1990. 27p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00613. Order Number 
DE91006279. Source: OSTI;NTIS; GPO Dep. 

The feasibility and limitations of various methods for mold heat- 
ing and cooling were investigated. Two methods were chosen for 
evaluation: electrical heating and water cooling, and electrical 
heating and heat pipe conduction cooling. A model mold of each 
method was built. Test results indicated that the electrical heating 
and circulated water cooling was the better method. An injection 
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mold utilizing this method was fabricated and temperature-cycled 
between 300 and 770°F. 1 ref., 2 figs., 7 tabs. 


10691 (ORNL/CSD/TM-272) Benchmark shielding calcula- 
tions for the NEACRP [Nuclear Energy Agency-Committee on 
Reactor Physics] Working Group on shielding assessment of 
transportation packages. Broadhead, B.L.; Brady, M.C.; Parks, 
C.V. Oak Ridge National Lab., TN (USA). Nov 1990. 98p. Spon- 
sored by U.S. DOE Radioactive Waste Management. DOE 
Contract ACO5-840R21400. Order Number DE91007771. Source: 
OSTI;NTIS;INIS; GPO Dep. 

In 1985, the Nuclear Energy Agency-Committee on Reactor 
Physics (NEACRP) established a working group on shielding 
assessment of transportation packages. Following the initial distri- 
bution of a set of six problems, discussions were held at the 
Organization for Economic Cooperation and Development (OECD) 
Headquarters in Paris, France, in June/July 1986, May 1988, and 
February/March 1990. The US contribution to the working group is 
documented in this report. The results from this effort permit the 
evaluation of a number of approximations and effects that must be 
considered in a typical shielding analysis of a transportation cask. 
Among the effects reported here are the performance of multiple 
cross-section sets, the comparison of several source generation 
codes, and multidimensional versus one-dimensional (1-D) analy- 
ses. 18 refs., 16 figs., 33 tabs. 


10692 (ORNL/TM-11608) Loss analysis of the thermody- 
namic cycle of magnetic heat pumps: Phase 1, Final report cf 
thermal sciences research program on thermophysics of mag- 
netocaloric energy conversion. Chen, F.C.; Murphy, R.W.; Mei, 
V.C.; Chen, G.L.; Lue, J.W.; Lubell, M.S. Oak Ridge National Lab.., 
TN (USA). Feb 1991. 85p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract AC05-840R21400. Order 
Number DE91007669. Source: OSTI;NTIS; GPO Dep. 

The needs for developing non-ozone-depleting, no-greenhouse- 
effect heat pump systems and for exploring the potential of new 
high-temperature superconducting materials have prompted a re- 
newed interest in the study of magnetic heat pumps. The new 
materials can provide the high magnetic field that an effective su- 
perconducting magnetic heat pump requires, and magnetic heat 
pumps do not use freon for a working fluid. Traditionally, magnetic 
heat pump concepts have been successfully developed and used 
for refrigeration applications at temperatures near absolute zero 
degree. In these cases, a temperature lift of a few degrees in a 
cryogenic environment is sufficient and can be easily achieved by a 
simple magnetic heat pump cycle. The working media are usually 
the chemical compounds of gadolinium. To extend magnetic heat 
pumping to other temperature ranges and other types of applica- 
tions in which the temperature lift is more than just a few degrees 
requires more involved cycle processes dependent upon the ther- 
momagnetic properties of the working media and the availability of 
a high magnetic field. This report documents our efforts to study 
the thermophysics of magnetic heat pumps, including a survey of 
literature, a study of thermodynamic cycles and cycle thermal 
losses, and an analysis of pulse magnets. The regenerative cycle 
has been identified as the most efficient, with a maximum of 42% 
loss in coefficient of performance at 260 K cooling temperature and 
a maximum of 15% loss in capacity at 232 K cooling temperature 
for the constant field (magnetic Ericsson) cycle, between 200 K 
and 320 K, as compared with the ideal regenerative cycle with 
gadolinium as the core material. 71 refs., 19 figs., 2 tabs. 


10693 (ORNL/TM-11752) A rigid body model and decou- 
pled control architecture for two manipulators holding a 
complex object. Unseren, M.A. Oak Ridge National Lab., TN 
(USA). Jan 1991. 42p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. (CESAR-91/01). Order Number 
DE91007827. Source: OSTI;NTIS; GPO Dep. 

A rigid body dynamical model and control architecture are devel- 
oped for the closed-chain motion of two manipulators holding an 
object containing a spherical joint in three-dimensional workspace. 
The manipulators may have an equal or unequal number of joints. 
Dynamic and kinematic constraints are determined and combined 
with the equations of motion of the manipulators to obtain a dy- 
namical model of the entire system in the joint space. The problem 
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of solving the joint space model for the unknown variables is dis- 
cussed. This includes a new proof that the problem of solving the 
model for the generalized input forces applied to the joint actuators 
(i.e., computing the joint torques) is underspecified in nature. The 
system is transformed to reduce the dimensionality of the model 
and eliminate the generalized contact forces, which are calculated 
separately. The problem of solving the reduced order model for the 
unknown variables is also addressed. A new control architecture 
consisting of the sum of the outputs of a primary and secondary 
controller is suggested which, according to the model, decouples 
the force- and position-controlled degrees of freedom during motion 
of the system. The proposed composite controller enables the de- 
signer to develop independent, non-interacting control laws for the 
force- and position-control of the complex closed-chain system. 40 
refs., 2 figs. 


10694 (PNL-SA-18343) American National Standard ANSI/ 
ANS-8.12-1987: History and limits. Libby, R.A.; Clayton, E.D. Pa- 
cific Northwest Lab., Richland, WA (USA). [1990]. 9p. Sponsored 
by U.S. DOE Nuclear Energy. DOE Contract ACO6-76RL01830. 
(CONF-901101-72: American Nuclear Society winter meeting, 
Washington, DC (USA), 11-15 Nov 1990). Order Number 
DE91005556. Source: OSTI;NTIS;INIS; GPO Dep. 

The American National Standard on “Nuclear Criticality Control 
and Safety of Plutonium-Uranium Fuel Mixtures Outside Reactors” 
(ANSI/ANS-8.12-1987) was approved for use on September 11, 
1987. This standard represented a substantial revision of the previ- 
ous standard (ANSI/ANS-8.12-1978), including the addition of 
heterogeneous systems to the homogeneous systems covered by 
the earlier standard. This paper discusses the standard, including 
the scope, history, limit derivations, use of the limits and warnings 
regarding their use, and the future prospects for the standard. 7 
refs., 2 figs. 


10695 (SAND-88-1358) Estimate of CRUD contribution to 
shipping cask containment requirements. Sandoval, R.P. (San- 
dia National Labs., Albuquerque, NM (USA)); Einziger, R.E.; 
Jordan, H.; Malinauskas, A.P.; Mings, W.J. Sandia National Labs., 
Albuquerque, NM (USA). Jan 1991. 1538p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC04- 
76DP00789. (TTC—0811). Order Number DE91008241. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This report describes a methodology for determining the activity 
concentrations of suspended radioactive material available for re- 
lease to the environment in light water reactor (LWR) spent fuel 
shipping casks subjected to normal and accident transport condi- 
tions. The methodology provides for the determination of the 
corresponding containment requirements prescribed by the US 
Code of Federal Regulations for the transportation of radioactive 
material (10 CFR Part 71). Particle characteristics of the radioac- 
tive concentration inside the cask cavity and the effects of transport 
conditions (both normal and accident) on the activity release frac- 
tion mechanisms are accounted for in the methodology. The 
methodology is applied to the fission and activation-products asso- 
ciated with deposited material on LWR spent-fuel assemblies (i.e., 
CRUD) to estimate maximum permissible leak rates associated 
with a potential release of CRUD to the environment. The most 
current published data on CRUD composition and structure, spe- 
cific activity, spallation mechanisms and fractions, and particle size 
were used for the analyses. The details and results of these ana- 
lyze are presented in this report. 21 refs., 9 figs., 11 tabs. 


10696 (SAND-90-2001C) A haptic system for a multifin- 
gered hand. Stansfield, S.A. Sandia National Labs., Albuquerque, 
NM (USA). [1990]. 15p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract ACO4-76DP00789. (CONF-910451-1: IEEE 
robotics and automation conference, Sacramento, CA (USA), 7-12 
Apr 1991). Order Number DE90017044. Source: OSTI;NTIS; GPO 
Dep. 

In this paper we present a series of haptic exploratory proce- 
dures, or EPs, implemented for a multi-fingered, articulated, 
sensate robot hand. These EPs are designed to extract specific 
tactile and kinesthetic information from an object via their purposive 
invocation by an intelligent robotic system. Taken together, they 
form an active robotic touch perception system to be used both in 





extracting information about the environment for internal represen- 
tation and in acquiring grasps for manipulation. The haptic system 
presented utilizes an integrated robotic system consisting of a 
PUMA 560 robot arm, a JPL/Stanford robot hand, with joint torque 
sensing in the fingers, a wrist force/torque sensor, and a 256 ele- 
ment, spatially-resolved fingertip tactile array. We describe the EPs 
implemented for this system and provide experimental results 
which illustrate how they function. A final example demonstrates 
how the information extracted may be used. 13 refs., 16 figs. 


10697 (SAND-90-2025C) Parameter estimation of struc- 
tural dynamic models using eigenvalue and eigenvector 
information. Allen, J.J.; Martinez, D.R. Sandia National Labs., Al- 
buquerque, NM (USA). Nov 1990. 20p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC04-76DP00789. (CONF- 
910494—1: 9. international modal analysis conference, Florence 
(Italy), 14-18 Apr 1991). Order Number DE91004379. Source: 
OSTI;NTIS; GPO Dep. 

Structural system identification methods are analytical techniques 
for reconciling test data with analytical models. The response data 
frequently used to compare a finite element model and test data 
are the eigenvalues of the system. However, eigenvalues alone 
cannot assure an adequate model. Eigenvectors also provide valu- 
able information for the process of updating finite element models. 
For large order, complex finite element models, ad-hoc procedures 
have often proven inadequate for model parameter updating. 
Therefore, parameter estimation techniques such as Bayes estima- 
tion or mathematical programming have been applied. Mathematical 
programming techniques can be use for parameter estimation 
allowing a very general definition of the objective function and con- 
straints. This paper will present the application of mathematical 
programming techniques of parameter estimation to the updating of 
a finite element model of an electronic package. The following top- 
ics will be discussed in the paper. The mathematical programming 
formulation of the parameter estimation problem, which uses both 
eigenvalue and eigenvector response data. The software imple- 
mentation of this technique. The application of this methodology to 
the estimation of parameters of an electronics package model. 


10698 (SAND-90-2061C) Cask systems development pro- 
gram seal technology. Madsen, M.M.; Edwards, K.R.; 
Humphreys, D.L. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 7p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO04-76DP00789. (CONF-910435-20: American Nuclear 
Society (ANS) international high level radioactive waste manage- 
ment conference, Las Vegas, NV (USA), 28 Apr - 3 may 1991). 
Order Number DE91005864. Source: OSTI;NTIS; GPO Dep. 

General design or test performance requirements for radioactive 
materials (RAM) packages are specified in Title 10 of the US Code 
of Federal Regulations Part 71 (10 CFR 71). Seals that provide the 
containment system interface between the packaging body and the 
closure must function in both high- and low-temperature environ- 
ments under dynamic and static conditions. Experiments were 
performed to characterize the performance of several seal materi- 
als at low temperatures. Helium leak tests on face seals were used 
to compare the materials. Materials tested include butyl, neoprene, 
ethylene propylene, fuorosilicone, silicone, Eypel, Kalrez, Teflon, 
fluorocarbon, and Teflon/silicone composites. Results show that the 
seal materials tested, with the exception of silicone S613-60, are 
not leak tight at manufacturer low-temperature ratings. This paper 
documents the initial series of experiments developed to character- 
ize the performance of several static seals under conditions 
representative of RAM transport container environments. Helium 
leak rates of face seals were measured at low and ambient tem- 
peratures to compare seal materials. As scaling laws have not 
been developed for seals, the leakage rates measured in this 
program are intended to be used in a qualitative rather than quanti- 
tative manner. 5 refs., 7 figs., 2 tabs. 


10699 (SAND-90-2306C) Development of Keviar parachute 
webbings: The effect of fabric construction on tensile failure 
and joint strength. Ericksen, R.H. Sandia National Labs., Albu- 
querque, NM (USA). [1991]. 9p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-9104171-4: 
11. AIAA aerodynamic decelerator systems technology conference, 
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San Diego, CA (USA), 911 Apr 1991). 
DE91007513. Source: OSTI;NTIS; GPO Dep. 

This paper describes the development of Kevlar webbings for 
parachute applications. Evaluation of existing webbings and a 
study of the effects of filling yarn denier and pick count on tensile 
and joint strength provided data for fabric design. Measurements of 
warp crimp as a function of filling denier and pick count demon- 
strated the relationship between warp crimp and strength. One 
newly developed webbing had higher strength efficiency and 
another had higher joint efficiency than comparable existing web- 
bings. Both new webbings had overall efficiencies over 5% higher 
than values for existing webbings. 10 refs., 4 figs., 2 tabs. 


Order Number 


10700 (SAND-—90-2363) Primary Standards Laboratory re- 
port: First half 1990. Sandia National Labs., Albuquerque, NM 
(USA). Dec 1990. 23p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00789. Order Number 
DE91006358. Source: OSTI;NTIS; GPO Dep. 

Sandia National Laboratories operates the Primary Standards 
Laboratory (PSL) for the Department of Energy, Albuquerque 
Operations Office (DOE/AL). This report summarizes metrology ac- 
tivities that received emphasis in the first half of 1990 and provides 
information pertinent to the operation of the DOE/AL system-wide 
Standards and Calibration Program. 


10701 (SAND—90-2472C) Minimum-time trajectory control 
of a two-link flexible robotic manipulator. Schoenwald, D.A.; 
Feddema, J.T.; Eisler, G.R.; Segalman, D.J. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 26p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910451-10: IEEE robotics and automation conference, 
Sacramento, CA (USA), 7-12 Apr 1991). Order Number 
DE91001261. Source: OSTI;NTIS; GPO Dep. 

This paper analyzes the experimental and simulation results of a 
minimum-time trajectory control scheme for a two-link flexible robot. 
An off-line optimization routine determines a minimum-time, straight 
line tip trajectory which stays within the torque constraints of the 
motors and ends in a quiescent state, i.e., no vibrational transients. 
An efficient finite-element model is used in the optimization to ap- 
proximate the flexible arm dynamics. The control strategy described 
here is used to determine the feedback gains for the position, ve- 
locity, and strain gage signals from a quadratic cost criterion based 
on the finite-element model linearized about the straight line tip tra- 
jectory. These feedback signals are added to the modeled torque 
obtained from the optimization routine and used to control the 
robot arm actuators. The results indicate that this combination of 
model-based and error-driven control strategies achieves a closer 
tracking of the desired trajectory and a better handling of modeling 
errors (such as tip payloads) than either strategy alone. 


10702 (SAND-90-2682C) Certifying the TN-BRP and TN- 
REG transportable storage demonstration casks. Sandia 
National Labs., Albuquerque, NM (USA). [1990]. 6p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910435—14: American Nuclear Society (ANS) international 
high level radioactive waste management conference, Las Vegas, 
NV (USA), 28 Apr - 3 may 1991). Order Number DE91001659. 
Source: OSTI;NTIS; GPO Dep. 

The Shippable Storage Cask Demonstration Project is intended 
to demonstrate casks which can be used for both shipping and 
storing spent nuclear fuel assemblies. The demonstration included 
the requirement that the casks be certified for shipping by the US 
Nuclear Regulatory Commission (NRC). After a lengthy review pro- 
cess which resulted in the resolution of several important technical 
issues, designs for two similar casks have been certified. This pa- 
per describes the certification phase of the demonstration. Based 
on experience gained during certification phase of the demonstra- 
tion. Based on experience gained during certification, observations 
and recommendations have been developed which can benefit oth- 
ers seeking NRC approval of transportation cask designs. 


10703 (SAND-90-3228C) Use of burnup credit for trans- 
portation and storage. Sanders, T.L. (Sandia National Labs., 
Albuquerque, NM (USA)); Ewing, R.I.; Lake, W.H. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 11p. Sponsored by U.S. 
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DOE Radioactive Waste Management. DOE Contract AC04- 
76DP00789. (CONF-910166-2: 8. Institute of Nuclear Materials 
Management (INMM) seminar on spent fuel management, Wash- 
ington, DC (USA), 16-18 Jan 1991). Order Number DE91006628. 
Source: OSTI;NTIS;INIS; GPO Dep. 

Burnup credit is the application of the effects of fuel burnup to 
nuclear criticality design. When burnup credit is considered in the 
design of storage facilities and transportation casks for spent fuel, 
the objectives are to reduce the requirements for storage space 
and to increase the payload of casks with acceptable nuclear criti- 
cality safety margins. The spent-fuel carrying capacities of 
previous-generation transport casks have been limited primarily by 
requirements to remove heat and/or to provide shielding. Shielding 
and heat transfer requirements for casks designed to transport 
older spent fuel with longer decay times are reduced significantly. 
Thus a considerable weight margin is available to the designer for 
increasing the payload capacity. One method to achieve an in- 
crease in capacity is to reduce fuel assembly spacing. The amount 
of reduction in assembly spacing is limited by criticality and fuel 
support structural concerns. The optimum fuel assembly spacing 
provides the maximum cask loading within a basket that has 
adequate criticality control and sufficient structural integrity for reg- 
ulatory accident scenarios. The incorporation of burnup credit in 
cask designs could result in considerable benefits in the transport 
of spent fuel. The acceptance of burnup credit for the design of 
transport casks depends on the resolution of system safety issues 
and the uncertainties that affect the determination of criticality 
safety margins. The remainder of this report will examine these is- 
sues and the integrated approach under way to resolve them. 20 
refs., 2 figs. 


10704 (SAND-91-0194C) Lag-stablilized force feedback 
damping. Petterson, B.J.; Robinett, R.D.; Werner, J.C. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1991]. 9p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910252-2: 1991 American Nuclear Society meeting, Albu- 
querque, NM (USA), 24-28 Feb 1991). Order Number 
DE91007572. Source: OSTI;NTIS; GPO Dep. 

A lag-stabilized, force feedback controller for damping initial and 
residual oscillations of a planar, cantilevered flexible arm has been 
analytically developed and experimentally implemented on a com- 
mercial robot. The controller feeds back force sensor 
measurements that are delayed in time and proportional to the dis- 
placement (angular orientation) of the arm in order to damp the 
oscillation. As a result of the lag (contrary to popular belief), the 
controlled robot system is stable and provides tunable performance 
on a Cincinnati Milacron T3-786 robot. 3 refs., 9 figs., 2 tabs. 


10705 (UCRL-CR-105695) Instruction manual for installa- 
tion, operation, and maintenance of the Q-250 LLNL filter-life 
tester: Final report. Foote, K.L.; da Roza, R.A. Lawrence Liver- 
more National Lab., CA (USA). 21 Dec 1990. 55p. Sponsored by 
U.S. Department of Defense. DOE Contract W-7405-ENG-48. Con- 
tract MIPR 8311-1484. Order Number DE91007141. Source: 
OSTI;NTIS; GPO Dep. 

This manual describes the installation, operation, and mainte- 
nance of the LLNL, filter-life tester Q-250. This apparatus is 
designed to determined the gas life of a variety of chemical filters, 
such as M10-A1, M11, M13-A2, C2, and similar filters. The LLNL 
filter-life tester can generate isopropymethylphosphonoflouridate 
(GB) or dimethyl methylphosphonate (DMMP) vapors in air at flow 
rates of up to 50 ipm. These filters and their specifications are 
listed in Appendix A. CAUTION: Personnel performing operations 
with this tester must be completely familiar with the contents of this 
manual, knowledgeable in system operation, and knowledgeable of 
materials used in operation of the LLNL filter-life tester. 


10706 (UCRL-JC—105125) Applying commercial robotic 
technology to radioactive material processing. Grasz, E.L. 
(Lawrence Livermore National Lab., CA (USA)); Sievers, R.H. Jr. 
Lawrence Livermore National Lab., CA (USA). Nov 1990. 5p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-910451-11: IEEE robotics and automation 
conference, Sacramento, CA (USA), 7-12 Apr 1991). Order Num- 
ber DE91002794. Source: OSTI;NTIS;INIS; GPO Dep. 
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The development of robotic systems for glove box process au- 
tomation is motivated by the need to reduce operator radiation 
dosage, minimize the generation of process waste, and to improve 
the security of nuclear materials. Commercial robotic systems are 
available with the required capabilities but are not compatible with 
a glove box environment. Alpha radiation, concentrated dust, a dry 
atmosphere and restricted work space result in the need for unique 
adaptations to commercial robotics. Implementation of these adap- 
tations to commercial robotics require performance trade-offs. A 
design and development effort has been initiated to evaluate the 
feasibility of using a commercial overhead gantry robot for glove 
box processing. This paper will present the initial results and ob- 
servations for this development effort. 1 ref. 


10707 (WHC-SA-0949) Remote tool applications at the 
FFTF [Fast Flux Test Facility] and the FFTF IEM [Interim Exam- 
ination and Maintenance] Cell. Webb, R.H. Westinghouse 
Hanford Co., Richland, WA (USA). Oct 1990. 8p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC06-87RL10930. 
(CONF-901101-80: American Nuclear Society winter meeting, 
Washington, DC (USA), 11-15 Nov 1990). Order Number 
DE91007173. Source: OSTI;NTIS;INIS; GPO Dep. 

Many types of maintenance activities are performed on contami- 
nated (radioactive) machines and components at the Fast Flux Test 
Facility (FFTF). When personnel dose levels are within permissible 
limits, maintenance is performed in contaminated work areas or in 
gloveboxes. Otherwise, maintenance is performed in the Interim 
Examination and Maintenance (IEM) Cell, a hot cell that is used to 
perform tasks that require remote operation. Maintenance is often 
a combination of manual and remote operation. One such opera- 
tion was the cleaning of the closed loop ex-vessel machine 
(CLEM) core component grapple (CCG). The CLEM is used to 
transfer core components in and out of the reactor vessel. The 
CCG had not been operating properly due to buildups of metallic 
sodium and sodium compounds on the outside surface and interne. 
moving parts. This paper tells how the CCG was disassembled 
and cleaned. Part of this task was done in a glovebox and part in 
the IEM Cell. Therefore, special attention was given to the design 
of the tools necessary to perform this operation so they would pro- 
vide adequate flexibility for either manual or remote operation. To 
help minimize cost, off-the-shelf tools were modified and incorpo- 
rated into the process where practical. 2 refs., 7 figs. 


10708 (Y/DZ-687) Application of sedimentation model to 
uniform and segregated fluidized beds. Shippy, J.L. Ill; Watson, 
J.S. Oak Ridge Y-12 Plant, TN (USA). 24 Oct 1990. 194p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO0S5- 
840S21400. Order Number DE91004932. Source: OSTI;NTIS; 
GPO Dep. 

This paper incorporates concepts of unimodal and bimodal 
sedimentation to develop a model that accurately predicts bed ex- 
pansion during particulate fluidization. During bed expansion a 
particle is considered to be fluidized not by the pure fluid, but by a 
slurry consisting of the pure fluid and other surrounding particles. 
The contributions of the other surrounding particles to the additional 
buoyant and drag forces are accounted for with the use of effective 
fluid or slurry properties, density and viscosity. As bed expansion 
proceeds, influences of the surrounding particles decrease; there- 
fore, these effective properties are functions of the changing void 
fraction of the suspension. Furthermore, the expansion index, 
which empirically represents the degree to which viscous and iner- 
tial forces are present, is traditionally a function of a constant 
terminal Reynold’s number. Because the effective fluid properties 
are considered to be changing as fluidization proceeds, the degree 
to which viscous and inertial forces also changes; therefore, the 
expansion index is written as a function of a local or intermediate 
Reynold’s number. These concepts are further extended to bimodal 
fluidization in which small or light particles aid in the fluidization of 
the large or heavy particles. The results indicate that the proposed 
model more accurately predicts particulate bed expansion for a 
wider range of systems (gas — liquid, low Reynold’s number — high 
Reynold’s number) than other analytical or empirical models. 
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Refer also to citation(s) 9662, 9663, 9771, 9772, 9816, 9945, 
10134, 10286, 10292, 10353, 10708, 10737, 11045 


10709 (AEA-TRS-6002) Application of the distortion 
method to validation of the code NUMEL for boiler dynamics 
and control - an interim report. Harrison, T.A. (AEA Thermal Re- 
actor Services, Winfrith (UK). Advanced Systems Development); 
McCabe, E.M. AEA Thermal Reactor Services, Winfrith (UK). Oct 
1990. 19p. (AEEW-M-2581.). Order Number DE91622704. Source: 
OSTI;NTIS (US Sales Only);INIS. 

NUMEL is the CEBG reference code for the assessment of the 
steady state and dynamic response of nuclear steam generators. It 
was developed at Marchwood Engineering Laboratories and is be- 
ing validated against experiments performed on a section of the 
BDR (Boiler Dynamics Rig) at Marchwood. AEA Technology is 
contributing towards confidence in NUMEL by providing an inde- 
pendent check of the experimental procedures and traditional 
validation, followed by application of the Winfrith Distortion Method 
of quantitative validation. This paper presents interim results includ- 
ing some preliminary ‘distortion method’ analysis. (author). 


10710 (BARC—1494) A three dimensional steady state code 
for the study of U-tube steam generator thermal hydraulics. 
Dharne, S.P. (Bhabha Atomic Research Centre, Bombay (india). 
Reactor Analysis and Systems Division); Gaitonde, U.N. Bhabha 
Atomic Research Centre, Bombay (India). 1989. 122p. Order Num- 
ber DE91619176. Source: OSTI;NTIS (US Sales Only);INIS. 

A general purpose flexible computer code for prediction of two- 
phase, steady state, velocity, pressure and temperature fields 
inside a 3-dimensional cylindrical domain filled with tube bundles 
and other flow restrictors has been developed. The code has been 
used for study of the thermal hydraulic behaviour of a vertical U- 
tube recirculating type steam generator as is generally used in the 
nuclear industry. The results have been validated against published 
information for steady state conditions at different loads. (author). 
84 figs., 2 tabs., 6 refs. 


10711 (CONF-871196—1) One-dimensional leakage-flow vi- 
bration instabilities. Mulcahy, T.M. Argonne National Lab., IL 
(USA). [1987]. 57p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From International symposium on 
flow-induced vibration and noise; Chicago, IL (USA); 28 Nov - 2 dec 
1987. Order Number DE91007576. Source: OSTI;NTIS; GPO Dep. 

Simple boundary conditions, pressure losses, and channel 
geometries necessary for the unstable, rigid-body translational vi- 
brations of the wall of a one-dimensional leakage flow channel are 
identified. General expressions for the flow damping and stiffness 
forces acting on the vibrating channel wall are derived and specific 
results are given for channels with wall friction, point pressure 
losses, sharp-edged constrictions, and diverging or converging 
widths. The minimum conditions necessary for dynamic and static 
(divergence) instability were found to be an upstream point pres- 
sure loss and a diverging channel with a finite length throat region, 
respectively. 


10712 (CONF-901246-3) A study of fluidized bed dynami- 
cal behavior: A chaos perspective. Tam, S.W.; Devine, M.K. 
Argonne National Lab., IL (USA). [1990]. 14p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract W-31109-ENG-38. From EPRI 
workshop on applications of chaos; San Francisco, CA (USA); Dec 
1990. Order Number DE91006769. Source: OSTI;NTIS; GPO Dep. 

Fluidized beds have long been used as multiphase reactors in 
the chemical processing industry and as fossil-fuel combustors in 
energy production. This study was undertaken to determine 
whether fluidization data exhibit only stochastic features, or 
whether they contain chaotic characteristics as well. An extensive 
search for chaotic behavior has been conducted on a large time 
series data set on fluidized bed pressure fluctuation. The non-linear 
dynamical techniques employed include the correlation integral and 
the nearest neighbor methods. Mutual information algorithm has 
been employed to obtain the optimal time delay necessary for the 
analysis of the experimental time series. A singular value decom- 
position technique has been used for noise reduction. The results 
indicate that despite the highly fluctuating appearance of the data 
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there is a non-random component present. For the data that has 
been examined no low-dimensional (i.e. of dimension 2-3) attractor 
has been found. Any strange attractor that may be present is likely 
to have at least moderate dimension (i.e. above 3-4). For the anal- 
ysis of possibly chaotic time series from experimental data (as in 
contrast to model-generated data) this study has revealed that the 
issues of data set size, noise and moderate-to-high dimensional at- 
tractors are critical. Careful utilization of existing and developing 
non-linear dynamical techniques is necessary to avoid drawing 
spurious conclusions. 13 refs., 5 figs. 


10713 (CONF-9008183—1) The structure and dynamics of 
patterns of Benard convection cells. Rivier, N. (Argonne Na- 
tional Lab., IL (USA)). Argonne National Lab., IL (USA). Aug 1990. 
26p. Sponsored by U.S. DOE Energy Research; Herbette Founda- 
tion. DOE Contract W-31109-ENG-38. From IUTAM symposium on 
fluid mechanics of stirring and Mixing (fluids A); La Jolla, CA 
(USA); 20-24 Aug 1990. Order Number DE91006098. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Benard-Marangoni convection, in containers with large aspect ra- 
tio, exhibits space-filling cellular structures, highly deformable, but 
crystallized. They contain dislocations and grain boundaries gener- 
ated and moved by elementary topological transformations, and are 
subjected to a weak shear stress due to the earth’s rotation. The 
cellular structure and its fluctuations are analyzed from a crystallo- 
graphic viewpoint, by using two complementary approaches. One is 
a global analysis of cellular structures in cylindrical symmetry. Their 
structural stability and defect pattern are obtained as topological 
mode-locking of a continuous structural parameter. The other, a 
local, molecular dynamics of the cells, gives a realistic parametriza- 
tion of the forces and the transformations by generalizing the 
Voronoi cell construction in one extra dimension. 23 refs., 8 figs. 


10714 (CONF-9103107—1) Energy-efficilency comparison of 
advanced ammonia heat-exchanger types. Panchal, C.; Rabas, 
T. Argonne National Lab., IL (USA). [1990]. 42p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract W-31109- 
ENG-38. From 13. International Institute of Ammonia Refrigeration 
(IIAR) annual meeting; San Francisco, CA (USA); 24-27 Mar 1991. 
Order Number DE91006470. Source: OSTI; NTIS; GPO Dep. 
Ammonia is the most cost-effective working fluid for many Rank- 
ine power cycles and is widely utilized in industrial refrigeration 
applications. For example, it was selected as the most advanta- 
geous working fluid for the comprehensive closed-cycle Ocean 
Thermal Energy Conversion investigations where the heat source 
and sink are the warm, surface seawater and the cold, deep sea- 
water, respectively. An essential part of this investigation was to 
measure the performance of many advanced heat-exchanger types 
using ammonia as the working fluid and to compare these results 
with those for conventional shell-and-tube designs. This paper 
presents an overview of these experiments and their potential sig- 
nificance for improved energy efficiency for industrial refrigeration 
applications. The heat exchangers used for industrial refrigeration 
systems account for about 50% of the equipment cost. However, 
current practice is to use state-of-the-art designs — the shell-and- 
tube type without enhanced tubes. Substantial energy savings are 
possible through the use of advanced ammonia evaporator and 
condenser heat-exchanger types. 31 refs., 10 figs., 6 tabs. 


10715 (CRIE-T—89042) Study of fluid-dynamic forces act- 
ing on PWR SG-tube by two-phase flow. Inada, F. (Central 
Research Inst. of Electric Power Industry, Tokyo (Japan)); Kawa- 
mura, K.; Yasuo, A. Central Research Inst. of Electric Power 
Industry, Komae, Tokyo (Japan). Energy and Environment. Lab. 
May 1990. 25p. (In Japanese). Order Number DE91742135. 
Source: OSTI; NTIS (US Sales Only). 

The heat transfer tube of steam generator in the pressurized wa- 
ter reactor is exposed to two-phase flow of water and vapor, large 
in driving force. The heat transfer tube, as designed to be compar- 
atively thin (wall thickness: 1.27mm) for the heightening in heat 
transferring performance, is important in evaluating the soundness 
against damage, attributable to the vibration by two-phase flow. 
For the purpose of rationally designing the steam generator, the 
present research simulated the two-phase flow of water and vapor 
by a two-phase flow of water and air in the steam generator, mea- 
sured the characteristics of fluid-dynamic force, acting on a 
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simulated heat transfer tube, installed at the center of channel, and 
proposed a formula to evaluate the heat transfer in vibration ampili- 
tude. At the nozzle opening ratio which is that around the actual 
steam generator, the vibration of heat transfer tube was known to 
be hardly affected by the jet by throttle of baffle plate. When 
change in support span of heat transfer tube by the baffle plate 
changed that tube in natural frequency, the vibration amplitude of 
that tube was known to roughly be inversely proportional to the 
square of natural frequency. 12 refs., 22 figs. 


10716 (CRIE-U-89037) Turbulence model without 
boussinesq's approximations for thermal stratification phe- 
nomena. Ushijima, S. (Central Research Inst. of Electric Power 
Industry, Tokyo (Japan)). Central Research Inst. of Electric Power 
Industry, Abiko, Chiba (Japan). Feb 1990. 38p. (In Japanese). Or- 
der Number DE91742137. Source: OSTI; NTIS (US Sales Only). 

In order to obtain a numerical analysis model, applicable to the 
thermal stratification in the liquid metal fast breeder reactor 
(LMFBR) and other phenomena where the product of relative 
change in density and convection term can not be neglected in the 
governing equation, the present research derived governing equa- 
tions of two-equation turbulence model without use of Boussinesq 
approximation. High accuracy numerical analysis code, able to an- 
alyze the free surface, was composed with the analysis model, 
obtained by the present research, which composition was 
discussed in applicability. As a result in thermal stratification phe- 
nomenon by liquid sodium at a similar scale to the actual LMFBR, 
difference was known to occur from the existing model about the 
analysis result of turbulent quantity, etc. While by the analysis 
model of present research, process was shown to be predictable of 
lowering in free surface level of liquid, due to the volumetrical con- 
traction, following the lowering in liquid temperature. 25 refs., 27 
figs., 3 tabs. 


10717 (DOE/CE/15440-T1) Microtube Strip Heat Ex- 
changer: Quarterly technical report, quarter ending 4 
December 1990. Doty, F.D. Doty Scientific, Inc., Columbia, SC 
(USA). 27 Dec 1990. 14p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract FG01-90CE15440. Order Num- 
ber DE91005741. Source: OSTI;NTIS; GPO Dep. 

Doty Scientific (DSI) believes their Microtube-Strip Heat Ex- 
changer will contribute significantly to (a) the closed Brayton cycles 
being pursued at MIT, NASA, and elsewhere; (b) reverse Brayton 
cycle cryocoolers, currently being investigated by NASA for space 
missions, being applied to MRI superconducting magnets; and (c) 
high-efficiency cryogenic gas separation schemes for CO2 removal 
from exhaust stacks. The goal of this current study is to show the 
potential for substantial progress in high-effectiveness, low-cost, 
gas-to-gas heat exchangers for diverse applications at tempera- 
tures from below 100 K to above 1000 K. To date, the highest 
effectiveness measured is about 98%, and relative pressure drops 
below 0.1% with a specific conductance of about 45 W/kgK are 
reported. During the pre-award period DSI built and tested a 3- 
module heat exchanger bank using 103-tube microtube strip (MTS) 
modules. To add to their analytical capabilities, DS! has acquired 
computational fluid dynamics (CFD) software. This report describes 
the pre-award work and the status of the ten tasks of the current 
project, which are: analyze flow distribution and thermal stresses 
within individual modules; design a heat exchanger bank of ten 
modules with 400 microtube per module; obtain production quality 
tubestrip die and AIS! 304 tubestrips; obtain production quality mi- 
crotubing; construct revised MTS heat exchanger; construct dies 
and fixtures for prototype heat exchanger; construct 100 MTS 
modules; assemble 8-10 prototype MTS heat exchangers; test pro- 
totype MTS heat exchanger; and verify test through independent 
means. 7 refs., 9 figs. 1 tab. (CK) 


10718 (DOE/ER/14136—1) Numerical and physical model- 
ling of bubbly flow phenomena: Progress report, 1 July 
1990-31 December 1990. Sangani, A.S. Syracuse Univ. Research 
Inst., NY (USA). Dept. of Chemical Engineering. Jan 1991. 20p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
90ER14136. Order Number DE91007461. Source: OSTI;NTIS; 
GPO Dep. 

The objective of this study is to develop theoretical tools — ana- 
lytical as well as numerical — for understanding how the flows of 
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bubbly liquids are affected by its microstructure, i.e., the detailed 
spatial, size, and velocity distribution of bubbles, and how the mi- 
crostructure, in turn, is affected by the flow. This report describes 
the progress made to date on the several problems that are being 
studied. The first problem is concerned with the molecular-dynamics 
type simulations of monodispersed bubbly liquids under equilibrium 
and homogeneous conditions and their application to slightly inho- 
mogeneous flows. The Reynolds number is large and the Weber 
and Froud numbers are small in these simulations. The second 
problem is concerned with the simulations of flows of bubbly liquids 
undergoing small amplitude oscillatory motion. Both the cases of 
bubbles with rigid (due to impurities) and stress-free interfaces are 
examined. The results are related to the added mass, Basset, and 
viscous drag coefficients. The third problem is concerned with the 
acoustic wave propagation in bubbly liquids at frequencies above 
natural frequency of the bubbles. The second problem is com- 
pleted as of this writing. Work on the other two problems is 
currently in progress. A summary of the work to be carried out dur- 
ing the period 1/91 to 6/92 is given in the last section. 4 figs. 


10719 (ETDE/JP-mf—1749766, pp. 30-34) Study of gas flow 
pattern in coke oven charge. Aramaki, T. (Nippon Steel Chemical 
Corp., Tokyo (Japan)); Edakuni, T.; Sekine, H.; Kojima, T.; Mat- 
sukata, M.; Kamiebisu, T. Fuel Society of Japan, Tokyo (Japan). 12 
Apr 1990. 62p. (In Japanese). In Summaries of the studies pub- 
lished in No. 88 Cokes Special Meeting held in April 1990 by 
Cokes Department of The Fuel Society of Japan. Order Number 
DE91749766. Source: OSTI;NTIS (US Sales Only). 

This paper studied gas flow pattern in a coke oven chamber. 
Testing chamber had the following dimensions: height of 976mm, 
length of 1,080mm and width of 450mm. Gas flow was investigated 
by using innert gases (Ar, N 2) as the tracer. Plastic temperature 
range of coal was thought as the forming range of softening zone 
and charged coal was divided into three zones, that is, coke zone, 
softening zone and coal zone. Near the oven chamber wall of 
softening zone, gas flow to the upper plenum (toward the height di- 
rection) was main one and flow to the length direction was hardly 
recognized. At the core of softening zone, flow to the length 
direction was main and the flow of height direction was hardly rec- 
ognized. After the start of coking, the softening zone disappeared 
at about 12 hours and all charge was converted to coke. During 
time zone (0-12 hours) where the softening zone existed, gas flow 
pattern near the wall side and around the core did not show any 
large change with time. But when the softening zone disappeared 
once and all charge was converted to coke, the directionality of 
gas flow was lost and the tracer dispersed in the oven chamber. 1 
ref., 8 figs., 5 tabs. 


10720 (FRCEA-TH-316) Contribution at the study of natu- 
ral convection sodium ebullition in a fuel assembly. Bourabaa, 
N. CEA Centre d’Etudes Nucleaires de Grenoble, 38 (France); In- 
stitut National Polytechnique, 38 - Grenoble (France). Apr 1989. 
213p. (In French). Order Number DE91749035. Source: 
OSTI;NTIS (US Sales Only). 

The aim of this work is the study of natural convection sodium 
flow in a bundle of heating elements and dry out phenomena. Ex- 
perimental results on characteristic variables in sodium flow in 
stable boiling and dry out are presented. These measures made 
on the ECONA Loop has permitted the partial validation of the 
BACCHUS computer code and a complementary modelization. 
This modelization have two parts, the first treating the problem of 
local boiling and the second the flow in generalized boiling. 


10721 (NAL-TM-616) Result of ONERA standard model 
test in 2m x 2m transonic wind tunnel. Sawada, H. (National 
Aerospace Laboratory, Tokyo (Japan)); Suzuki, K.; Nakamura, M.; 
Suzuki, M.; Komatsu, Y.; Koike, A. National Aerospace Lab., 
Chofu, Tokyo (Japan). Mar 1990. 28p. (In Japanese). Order Num- 
ber DE91750115. Source: OSTI;NTIS (US Sales Only). 

The present report reports wind tunnel test under the interna- 
tional correspondence between Japan and France. In the past, 
when test was made in a 2m x 2m transonic wind tunnel (TWT) in 
the National Aerospace Laboratory (NAL), by use of a standard 
model NAL-M5, reproduced from the drawing, drawn by the ON- 
ERA, France, discrepancy existed in a part of pressure distribution 
from the ONERA data. The heightening in pressure was sluggish 





by the wing surface impact wave at the same elevation angle. Dis- 
crepancy existed in lift coefficient (C _)-pitching moment (C m) 
curve. In C ,-elevation angle of model a curve, C _, was mea- 
sured to be large with an early appearance of stall phenomenon. 
To solve those points of problem, test was made by having bor- 
rowed models M5 and M2, similar to those of ONERA standard. 
The discrepancy in data was elucidated to be caused by error in 
measurement, difference in compared condition and difference be- 
tween both the models NAL-M5 and ONERA-M5S. The C ,-a curve 
and C ,-C m curve of ONERA-M2 agrees well with those, adjusted 
in lift interference, of test result by ONERA-MS5. Discrepancy exists 
in C ,-drag coefficient (C p) curve, which necessitates the model 
M5 data to be adjusted. 10 refs., 25 figs., 1 tab. 


10722 (NBI-CS—90-58) A solvable model for coarsening 
soap froths and other domain boundary networks in two 
dimensions. Flyvbjerg, H. (Niels Bohr Inst., Copenhagen (Den- 
mark)); Jeppesen, C. Niels Bohr Inst., Copenhagen (Denmark). 
Sep 1990. 15p. (CONF-9008193-: 4. Nordic symposium on com- 
puter simulations in natural science, Sandefjord (Norway), 23-25 
Aug 1990). Order Number DE91621320. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The dynamical processes leading to coarsening of soap froths 
and other domain boundary networks in two dimensions are de- 
scribed statistically by a ‘random neighbour model’. The model is 
solved using the principle of maximum entropy. The solution de- 
scribes normal growth with realistic probability distribution for area 
and topology. (orig.). 


10723 (PNL-SA-18944) Identification of flow and volume 
parameters in multizone systems using a single gas tracer 
technique. O'Neill, P.J.; Crawford, R.R. Pacific Northwest Lab., 
Richland, WA (USA). Jan 1991. 23p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract ACO6-76RL01830. (CONF-910127-4: 
ASHRAE winter meeting, New York, NY (USA), 19-23 Jan 1991). 
Order Number DE91006894. Source: OSTI;NTIS; GPO Dep. 

This work evaluates a new method, based upon tracer gas tech- 
niques, for determining interzonal airflows and effective volumes in 
a multizone enclosure. The proposed method uses a single tracer 
gas to disturb the zones. A state-space formulation is used to 
model the multizone system. The concentration data are used in 
combination with a recursive least-squares identification algorithm 
to determine all of the interzonal airflows and effective volumes. A 
three-zone experimental test facility was constructed to validate the 
proposed method. The results indicate that the gas technique was 
able to estimate the interzonal airflows and effective volumes of the 
experimental facility to within 10% in most cases. The tests also 
showed that for a three-zone system, the best accuracy was ob- 
tained using a sampling interval, T, in the range 0.1 < T/tmn < 
0.2. The fastest time constant of the system, 7min, is based upon 
the airflows and effective volumes of the continuous-time system 
representation. 7 refs., 6 figs., 1 tab. 


10724 (UCRL-JC—104788) Even- and odd-parity finite- 
element transport solutions in the thick diffusion limit. Adams, 
M.L. Lawrence Livermore National Lab., CA (USA). 7 Jan 1991. 
12p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-48. (CONF-910414—18: International topical meeting 
on advances in mathematics, computations and reactor physics, 
Pittsburgh, PA (USA), 28 Apr - 2 may 1991). Order Number 
DE91007618. Source: OSTI;NTIS;INIS; GPO Dep. 

We analyze the behavior of odd-parity continuous finite-element 
methods (CFEMs) for problems that contain diffusive regions. We 
find that each of these method produces a solution that, to leading 
order inside diffusive regions, satisfies a discretization of the diffu- 
sion equation. We find further that these leading-order solutions 
satisfy boundary conditions that can lead to large errors in the inte- 
rior solution. We recognize, however, that we can combine an 
odd-purity CFEM solution and an even-parity CFEM solution and 
obtain a solution that satisfies very accurate boundary conditions. 
Our analysis holds in three-dimensional Cartesian geometry, with 
an arbitrary spatial grid. We give numerical results from slab- 
geometry; these invariably agree with the predictions of the 
analysis. Finally, we introduce a rapidly-convergent diffusion- 
synthetic acceleration scheme for the odd-parity CFEMs, which we 
believe is new. 18 refs., 3 figs. 
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10725 (UCRL-JC—104789) Analysis of spherical geometry 
finite element transport solutions in the thick diffusion limit. 
Palmer, T.S. (Michigan Univ., Ann Arbor, MI (USA). Dept. of Nu- 
clear Engineering); Adams, M.L. Lawrence Livermore National 
Lab., CA (USA). 15 Jan 1991. 13p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
910414-14: International topical meeting on advances in 
mathematics, computations and reactor physics, Pittsburgh, PA 
(USA), 28 Apr - 2 may 1991). Order Number DE91007598. 
Source: OSTI;NTIS;INIS; GPO Dep. 

An asymptotic analysis if performed on a family of discontinuous 
finite element methods (DFEMs) for spherical geometry transport. It 
is found that transport methods of this type transition into discrete 
versions of the spherical geometry diffusion equation in the thick 
diffusion limit with boundary conditions that may, in general, be in- 
accurate. A linear DFEM method has been designed such that its 
asymptotic diffusion boundary conditions are accurate. In a related 
development, the asymptotic diffusion equation is used to acceler- 
ate the transport calculation and the iterative scheme is fully 
described. The results of the analysis are confirmed by numerical 
testing of the specific case of linear elements. 5 refs., 2 figs., 1 tab. 


4205 Materials Testing 


Refer also to citation(s) 9812, 10077, 10131, 10331, 10530, 10922, 
10926, 11941, 12025 


10726 (CONF-901073-12) Second harmonic generation 
and sum generation. Pellin, M.J.; Biwer, B.M.; 
Schauer, M.W.; Frye, J.M.; Gruen, D.M. Argonne National Lab., IL 
(USA). [1990]. 14p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From 178. meeting of the Elec- 
trochemical Society (ESC); Seattle, WA (USA); 14-19 Oct 1990. 
Order Number DE91006654. Source: OSTI;NTIS;INIS; GPO Dep. 

Second harmonic generation and sum frequency generation are 
increasingly being used as in situ surface probes. These tech- 
niques are coherent and inherently surface sensitive by the nature 
of the mediums response to intense laser light. Here we will review 
these two techniques using aqueous corrosion as an example 
problem. Aqueous corrosion of technologically important materials 
such as Fe, Ni and Cr proceeds from a reduced metal surface with 
layer by layer growth of oxide films mitigated by compositional 
changes in the chemical makeup of the growing film. Passivation 
of the metal surface is achieved after growth of only a few tens of 
atomic layers of metal oxide. Surface Second Harmonic Generation 
and a related nonlinear laser technique, Sum Frequency Genera- 
tion have demonstrated an ability to probe the surface composition 
of growing films even in the presence of aqueous solutions. 96 
refs., 4 figs. 


10727 (CONF-9104111-1) The challenge of standards for 
emerging NDT methods. McClung, R.W. Oak Ridge National Lab., 
TN (USA). [1991]. 8p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO05-840R21400. From ASTM symposium on non- 
destructive testing standards; Gaithersburg, MD (USA); 8-11 Apr 
1991. Order Number DE91007834. Source: OSTI;NTIS; GPO Dep. 

The preparation of standards for emerging NDT methods may 
sound paradoxical with the rapid changes normally associated with 
new and emerging technology. However, consensus documenta- 
tion of terminology and basic methods of performing tests of NDT 
equipment can do much to aid in the emergence and acceptance 
of such technology. Subcommittee E7.10 was established to serve 
as an “umbrella” group and home for standards activities on emerg- 
ing or other technology that has not yet grown sufficiently large to 
justify an independent subcommittee. Current activities include sec- 
tions on thermoelectric sorting of metals, optical holography, and 
infrared methods. In addition, there are task groups on NDT relia- 
bility and methods for metal verification, identification, and sorting. 


10728 (EGG-M-90457) Non-destructive ripeness sensing 
by using proton NMR [Nuclear Magnetic Resonance]. Cho, 
Seong In (Purdue Univ., Lafayette, IN (USA). Dept. of Agricultural 
Engineering); Krutz, G.W.; Stroshine, R.L.; Bellon, V. EG and G 
Idaho, Inc., Idaho Falls, ID (USA). [1990]. 12p. Sponsored by U.S. 
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DOE Nuclear Energy. DOE Contract ACO7-761D01570. (CONF- 
9010300—-1: AgEng '90: international conference on agricultural 
engineering, Berlin (Germany, F.R.), 24-26 Oct 1990). Order Num- 
ber DE91006149. Source: OSTI;NTIS;INIS; GPO Dep. 

More than 80 kinds of fruits and vegetables are available in the 
United States. But only about 6 of them have their quality stan- 
dards (Dull, 1986). In the 1990 Fresh Trends survey (Zind, 1990), 
consumers were asked to rate 16 characteristics important to their 
decision to purchase fresh produce. The four top ranking factors 
were ripeness/freshness, taste/flavor, appearance/condition and 
nutritional value. Of these surveyed, 96% rated ripeness/freshness 
as extremely important or very important. Therefore, the develop- 
ment of reliable grading or sorting techniques for fresh 
commodities is essential. Determination of fruit quality often in- 
volves cutting and tasting. Non-destructive quality control in fruit 
and vegetables is a goal of growers and distributors, as well as the 
food processing industry. Many nondestructive techniques have 
been evaluated including soft x-ray, optical transmission, near 
infrared radiation, and machine vision. However, there are few re- 
ports of successful non-destructive measurement of sugar content 
directly in fruit. Higher quality fruit could be harvested and available 
to consumers if a nondestructive sensor that detects ripeness level 
directly by measuring sugar content were available. Using proton 
Nuclear Magnetic Resonance (NMR) principle is the possibility. A 
nondestructive ripeness (or sweetness) sensor for fruit quality con- 
trol can be developed with the proton NMR principle (Cho, 1989). 
Several feasibility studies were necessary for the ripeness sensor 
development. Main objectives in this paper was to investigate the 
feasibilities (1) to detect ripeness (or sweetness level) of raw fruit 
tissue with an high resolution proton NMR spectroscopy (200 MHz) 
and (2) to measure sugar content of intact fruit with a low resolu- 
tion proton NMR spectroscopy (10 MHz). 7 refs., 4 figs. 


10729 (INIS-GB-279) The Management Advisory Commit- 
tee of the Inspection Validation Centre seventh report. UKAEA 
Northern Research Labs., Risley (UK). Inspection Validation Cen- 
tre. Jul 1990 7p. Order Number DE91619237. Source: OSTI;NTIS 
(US Sales Only);INIS. 

The Management Advisory Committee of the Inspection Valida- 
tion Centre (IVC/MAC) was set up to review the policy, scope, 
procedure and operation of the Inspection Validation Centre (IVC), 
to supervise its operation and to advise and report to the United 
Kingdom Atomic Energy Authority (UKAEA) appropriately. The IVC 
was established at the UKAEA Risley Laboratory, to validate the 
procedures, personnel and equipment proposed by Nuclear Electric 
for use in the ultrasonic inspection at various stages of the fabrica- 
tion, erection and operation of the Sizewell 'B’ Pressurized Water 
Reactor (PWR) reactor pressure vessel (RPV) and such other 
components as are identified by the utility. It is operated by the 
UKAEA to work as an independent organisation under contract to 
Nuclear Electric, and results are reported to Nuclear Electric 
together with the conclusions of the Centre in relation to the valida- 
tion of individual techniques. At the meetings of the IVC/MAC, the 
progress on the manufacture of the pressure vessel is also out- 
lined by the PWR Project Director. The vessel has now undergone 
the final stress relief and post-hydro inspection and is due to be 
delivered to the Sizewell site before the end of 1990. (author). 


10730 (INIS-mf-12714, pp. 403-407) The development of 
small specimen test techniques for the accelerator-driven neu- 
tron source. Jitsukawa, S. (Japan Atomic Energy Research Inst., 
Tokai, lbaraki (Japan). Tokai Research Establishment); Suzuki, M.; 
Tsuji, H.; Tsukada, T.; Shiba, K.; Kizaki, M.; Umino, A. Japan 
Atomic Energy Research Inst., Tokyo (Japan). May 1990. 778p. 
(CONF-900156-: 2. international symposium on advanced nuclear 
energy research - evolution by accelerators, Mito (Japan), 24-26 
Jan 1990). In Proceedings of the 2nd international symposium on 
advanced nuclear energy research: Evolution by accelerators. Or- 
der Number DE90520334. Source: OSTI; NTIS (US Sales Only); 
INIS. 

Published in summary form only. THERMONUCLEAR RE- 
ACTOR MATERIALS/mechanical tests; © THERMONUCLEAR 
REACTOR MATERIALS/physical radiation effects; MATERIALS 
TESTING/sample preparation; IRRADIATION PROCEDURES; 
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NEUTRONIC DAMAGE FUNCTIONS; AUSTENITIC STEELS; 
FRACTURE PROPERTIES; FATIGUE; TENSILE PROPERTIES 


10731 (INIS-mf-12780, pp. 27-31) Testing large-size bodies 
made of WWER-1000 pressure vessel material. Brumovsky, M. 
(Skoda, Plzen (Czechoslovakia). Zavod Energeticke Strojirenstvi); 
Chudoba, F.; Sulc, J.; Fedosov, A.l. et al. Skoda, Plzen 
(Czechoslovakia). Zavodni Pobocka Ceske Vedeckotechnicke 
Spolecnosti. Jun 1989. 274p. (In Czech). (CONF-8906314—: Semi- 
nar on the results of R and D of nuclear power plants with 
WWER-1000 type light-water reactors, Karlovy Vary (Czechoslo- 
vakia), 6-9 Jun 1989). In Results of R+D of nuclear power plants 
with WWER-1000 type light-water reactors. Part 1. Order Number 
DE91621502. Source: OSTI;NTIS (US Sales Only);INIS. 

The results are summarized of tests on large-size test bodies 
made of the 15Kh2NMFA steel used in the manufacture of WWER- 
1000 pressure vessels, as well as of their welds obtained by 
electrosiag and submerged arc welding. The nominal thickness of 
the bodies was 150 mm, surface defects were located in the base 
material perpendicularly to the direction of the maximum forming or 
in the filler metal parallel to the longitudinal axis of the weld. The 
tests were performed mainly at room temperature on a ZZ-8000 
test facility; additional tests were carried out on VRD-500 and 
VRD-1500 rotary devices for disk tests (diameters up to 400 and 
650 mm, respectively). The tests revealed that the critical stress for 
the initiation of subcritical crack growth or of final damage, for de- 
fects smaller than about 20 to 30 mm of depth, is roughly at the 
yield point or breaking strength level, respectively, of the material 
under study. (Z.M.). 4 figs., 1 tab. 


10732 (IS-T-1517) Ultrasonic flaw classification: An ap- 
proach using modeling, signal processing, and adaptive 
learning. Koo, Lat Sang. Ames Lab., IA (USA). 10 Dec 1990. 
199p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-82. Order Number DE91007522. Source: 
OSTI;NTIS; GPO Dep. 

In the field of ultrasonic Nondestructive Evaluation (NDE), it is 
important to be able to classify a flaw as cracklike or volumetric, 
based on features contained in an ultrasonic scattering response. 
In the present work, it demonstrated, based on model studies, that 
three fundamental features, obtained from the early time response 
of a flaw are in principle useful for classification purposes. These 
features are based on the Kirchhoff approximation for cracks and a 
new subtracted surface integral formulation of the Born approxima- 
tion for volumetric flaws. To reliably extract such features from an 
experimental response, however, it is important to perform both de- 
convolution and low frequency extrapolation procedures. Here, the 
author shows that a new flaw-derived reference deconvolution 
method and a low frequency extrapolation technique, using the 
Gerchberg-Papoulis algorithm, can be effective for these purposes. 
Once these fundamental features are extracted, a simple adaptive 
learning procedure has been successfully applied for performing 
the classification. 84 refs., 70 figs., 5 tabs. 


10733 (LAMP-90/1) Investigation of surface deformations 
by double exposure holographic interferometry. LAMP series 
report (Laser, Atomic and Molecular Physics). Ecevit, F.N. (Middle 
East Technical Univ., Ankara (Turkey). Dept. of Physics); Guven, 
H.; Aydin, R. International Centre for Theoretical Physics, Trieste 
(Italy). Mar 1990. 10p. Order Number DE91619238. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Surface deformations of rigid bodies produced by thermal as well 
as mechanical strains have been investigated using double- 
exposure holographic interferometry. The recorded interference 
fringes have been discussed qualitatively. (author). 9 refs, 4 figs. 


10734 


(SAND-90-2252C) Damage to metallic samples pro- 
duced by measured lightning currents. Fisher, R.J.; Schnetzer, 
G.H. Sandia National Labs., Albuquerque, NM (USA). [1991]. 10p. 
Sponsored by U.S. Department of Defense; U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-9104163—1: 
1991 international conference on lightning and static electricity, Co- 


coa Beach, FL (USA), 16-19 Apr 1991). 
DE91006777. Source: OSTI;NTIS; GPO Dep. 

A total of 10 samples disks of 2024-T3 aluminum and 4130 fer- 
rous steel were exposed to rocket-triggered lightning currents at 


Order Number 





the Kennedy Space Center test site in Florida during the summer 
of 1990. The experimental configuration was arranged so that the 
samples were not exposed to the preliminary streamer, wire-burn, 
or following currents that are associated with an upward-initiated 
rocket-triggered flash but. which are a typical of naturally initiated 
lightning. Return-stroke currents and continuing currents actually 
attaching to the sample were measured, augmented by close-up 
video recordings of approximately 3 feet of the channel above the 
sample and by 16-mm movies with 5-ms resolution. From these 
data it was possible to correlate individual damage spots with 
streamer, return-stroke, and continuing currents that produced 
them. Substantial penetration of 80-mil aluminum was produced by 
a continuing current of submedian amplitude and duration, and full 
penetration of a 35-mil steel sample occurred under an eightieth 
percentile continuing current. The primary purpose of the data ac- 
quired in these experiments is for use in improving and quantifying 
the fidelity of laboratory simulations of lighting burnthrough. 9 refs., 
8 figs. 


10735 (WSRC-MS-—90-297) Feasibility study of acoustic 
emission monitoring of pinch welding tritium reservoir fill 
stems at the Savannah River Site. Clark, E.A. Westinghouse Sa- 
vannah River Co., Aiken, SC (USA). [1990]. 6p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC09-89SR18035. (CONF- 
9011174—2: 32. meeting of the Weapons Agencies Nondestructive 
Testing Organization (WANTO), Aiken, SC (USA), 27-29 Nov 1990). 
Order Number DE91007210. Source: OSTI;NTIS; GPO Dep. 

A study was conducted to determine whether acoustic emission 
monitoring would be feasible in monitoring the solid-state resis- 
tance pinch weld used to seal tritium reservoirs at the Savannah 
River Site. Experiments were performed using a commercially 
available acoustic emission detection system, with a transducer 
mounted on a flat milled onto one of the pinch weld electrodes. 
Welds were made using a wide range of weld power, from very 
cold, with no metallurgical bond, to hot, with local fusion and ex- 
cessive material injection into the tube bore. The tubes were drawn 
type 316L stainless steel. The welds were confined (anvils pre- 
vented material flow outward from the sides of the tube not being 
forced inward by the electrodes) and all were made using the 
same electrode force. The total number of ringdown counts for 
each weld was more correlated with weld power and bond length 
than total energy counts or total number of hits. The onset of large 
acoustic emission at higher weld power coincides with the injection 
of material into the tube bore, termed extrusion if arising from a 
solid state weld or spitting if arising from a weld with local fusion. 
Since large extrusions and spits, identified by radiography, cause 
rejection of production welds, a useful function of acoustic emis- 
sion monitoring of pinch welding might be to detect the onset of 
extrusion or spitting. The low level of acoustic emission at produc- 
tion weld power levels (and below), the variability of acoustic 
emission at power levels causing extrusion and spitting, and the in- 
ability of acoustic emission to distinguish welds made with oxidized 
stems indicates that acoustic emission monitoring would not be a 
useful nondestructive evaluation of reservoir pinch welding at the 
Savannah River Site. 3 refs., 3 figs. 


10736 (Y/DW-1029) A visual inspection system for evalu- 
ating the interior surface of valve stems on material storage 
container tops. Pickett, C.A. Oak Ridge Y-12 Plant, TN (USA). 
Dec 1990. 12p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC05-840S21400. (CONF-9011174—1: 32. meeting of the 
Weapons Agencies Nondestructive Testing Organization (WANTO), 
Aiken, SC (USA), 27-29 Nov 1990). Order Number DE91006646. 
Source: OSTI;NTIS; GPO Dep. 

A nondestructive inspection for evaluating the interior surface of 
the small diameter valve stems on material storage container tops 
was mandated. The specifications required that the interior surface 
of the valve stem have a surface finish of #16 or better. Conven- 
tional methods which utilizes mechanical “stylus-type”surface 
analyzing equipment could not extend into the narrow 0.312 inch 
diameter by 1.5 inch deep hole (of the valve stem). A visual in- 
spection system which exploits the capabilities of a high resolution 
fiberoptic borescope was designed and assembled to resolve this 
requirement. This paper discusses the design and inspection 
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features of the aforementioned system and includes several illus- 
trations of inspection results. 6 figs. 


4210 Combustion Systems 
Refer also to citation(s) 9888 


10737 (DOE/ER/13697-2) Combustion and heat transfer in 
porous media: Final report. Sathe, S.B.; Peck, R.E.; Tong, T.W. 
Arizona State Univ., Tempe, AZ (USA). Dept. of Mechanical and 
Aerospace Engineering. Jun 1990. 149p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-87ER13697. Order Number 
DE91006289. Source: OSTI;NTIS; GPO Dep. 

The objective of the present study is to generate fundamental 
knowledge about heat transfer and combustion in porous radiant 
burners (PRBs) in order to improve their performance. A theoretical 
heat transfer and combustion model is developed to study the 
characteristics of PRBs. The model accounts for non-local thermal 
equilibrium between the solid and gas phases. The solid is as- 
sumed to absorb, emit and scatter radiant energy. Combustion is 
modeled as a one-step global reaction. It is revealed that the flame 
speed inside the porous medium is enhanced compared to the adi- 
abatic flame speeds due to the higher conductivity of the solid 
compared to the gas as well as due to radiative preheating of the 
re=ctants. The effects of the properties of the porous material on 
the flame speeds, radiative outputs and efficiencies were investi- 
gated. To improve the radiative output from the burner, it is 
desirable that the porous layer has an optical thickness of about 
ten. The radiative output and the efficiency is higher for lower scat- 
tering albedo. The heat transfer coupling between the solid and 
gas phases should be high enough to ensure local thermal equilib- 
rium, by choosing a fine porous matrix. Higher solid phase 
conduction enhances the flame speed and the radiative output. 
Experiments are performed on a ceramic foam to verify the theo- 
retical findings. The existence of the two stability regions was 
verified experimentally. 


10738 Fluidizing combustion chamber. Bornemann, G. 23 
Aug 1990. Filed date 3 Jan 1990. Canada Patent patent applica- 
tion 2007041. 9p. Source: Micromedia Ltd., Technical Information 
Centre, 165 Hotel de Ville, Place du Portage, Phase 2, Hull, Que- 
bec, Canada J8X 3X2. Prices: PC $4.00 CAN; MF $2.75 CAN. 

A combustion chamber for combusting fine-grained fuels in a 
fluidized bed at temperatures from 700 to 1100°C comprises a re- 
fractory lining provided in the lower poriton of the chamber on the 
inside surface of the water-cooled wall of the chamber. The com- 
bustion chamber of the invention is characterized in that the lining 
has at its top end a cornice which is enlarged in width. The width 
of the cornice is at least 1.5 times the wall thickness of the brick 
lining below the cornice. This cornice aids in providing, in a simple 
manner, a protection of the inside surface of the combustion cham- 
ber in the region which is particularly endangered by wear. During 
combustion, a stationary bed of solids will form on that cornice and 
will effectively protect the wear-prone region. 3 figs. 


4220 Mining and Underground Engineering 
Refer also to citation(s) 9711, 11204 


10739 (CONF-910211-1) Single round blasting of 10-foot 
diameter X 65-foot depth emplacement collar holes at the 
Nevada Test Site. Reynolds Electrical and Engineering Co., Inc., 
Las Vegas, NV (USA). [1991]. 2p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC08-89NV10630. From 17. an- 
nual conference on explosives and blasting technique and 7th 
annual symposium on explosives and blasting research; Las Ve- 
gas, NV (USA); 3-7 Feb 1991. Order Number DE91005955. 
Source: OSTI;NTIS; GPO Dep. 

Since 1961 REECo has drilled and mined emplacement holes for 
testing nuclear devices underground. An oversize drill pattern was 
the primary method used. The application of drilling the final size 
configuration hole to a 65-foot depth and mucking with the Auger 
Rig was then investigated. Numerous drilling patterns, loading and 
time schemes and methods were tried. Some were 
Most were expensive. All concerned looked for a better and less 
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costly method for this collar casing installation. Poor fragmentation 
in the collar holes prior to Atlas Powder becoming involved re- 
sulted in slow hole cleanout and excessive rig maintenance with 
associated excessive costs. One of the more successful shots was 
a 120-inch diameter x 60-foot deep hole that was drilled using 3 1/ 
2-inch holes and then casing them to a 2-inch diameter using PVC 
pipe. A 30-inch burn hole was drilled to total depth. Twenty-seven 
3 1/2-inch holes were drilled and then loaded with 1 1/2-inch pow- 
der boosted with Detaprimes and wired using all 0 delay caps. This 
shot smooth walled and the blast holes were visible all the way 
from top to bottom. Fragmentation was excellent and the Auger 
Rig mucked out quickly. The 28-inch bit used for the burn hole was 
a high cost item in this test and other methods continued to be in- 
vestigated. 


4230 Marine Engineering 


10740 (NEI-DK-473) Proceedings seminar on _ recent 
development within offshore design and systems. Dansk Vand- 
bygningsteknisk Selskab, Aalborg (Denmark). 1988 203p. 
(CONF-8802168-: Seminar on recent development within offshore 
design and systems, Copenhagen (Denmark), 11 Feb 1988). Order 
Number DE91746235. Source: OSTI;NTIS (US Sales Only). 

A collection of short papers concerned with the design and tech- 
nology assessment of offshore platforms, also in relation to wave 
forces in the North Sea and icebergs on the coast of Greenland. 
(AB). 


10741 (NEI-DK-473, pp. 1-13) Drift forces and motions of 
floating structures. Sand, S.E. (Danop (DK)). Dansk Vand- 
bygningsteknisk Selskab, Aalborg (Denmark). 1988. 203p. 
(CONF-8802168—: Seminar on recent development within offshore 
design and systems, Copenhagen (Denmark), 11 Feb 1988). In 
Proceedings seminar on recent development within offshore design 
and systems. Order Number DE91746235. Source: OSTI;NTIS 
(US Sales Only). 

An overview of the terms involved in the mathematical descrip- 
tion of drift forces and damping of moored, floating structurs. An 
alternative simplified way of describing the physics of drift forces 
and motions is introduced. To illustrate the importance of the slow 
motions a graph shows the mooring load of a 30,000 t semisub 
with 8 mooring chains in 180 m water depth. The significant wave 
height is 8.8 m and the period 12.3 s. It appears that a typical 
short period load (same frequency as the waves) is about 90 t 
whereas the max. drift force is 290 t. It is important to take into ac- 
count the drift force in designing mooring arrangements for floating 
structures. In calculating and designing for these drift forces the 
question is to which key parameters this low frequency phenome- 
non relate and nature of the form of dependence is. (AB). 


10742 (NEI-DK-473, pp. 1-16) Drift forces and damping in 
natural sea states: A critical review of the hydrodynamics of 
floating structures. Lundgren, H. (Technical University of Den- 
mark and Danish Hydraulic Institute (DK)); Sand, S.E.; Kirkegaard, 
J. Dansk Vandbygningsteknisk Selskab, Aalborg (Denmark). 1988. 
203p. (CONF-8802168—: Seminar on recent development within 
offshore design and systems, Copenhagen (Denmark), 11 Feb 
1988). In Proceedings seminar on recent development within off- 
shore design and systems. Order Number DE91746235. Source: 
OSTI;NTIS (US Sales Only). 

Drift and damping forces are of paramount importance to the de- 
sign of large floating structures (TLPs, semisubmersibles, etc.). 
Since the drift forces depend on wave directionality and grouping, 
there is a need for three-dimensional recordings of natural sea 
states in various locations. These recordings should include the de- 
termination of the phases. It is not safe to assume that the phases 
are random. The first order description of recorded sea states in 
the North Sea is mentioned. The recordings cover frequencies, di- 
rections and phases. The second order description, as derived 
from the first order description, is discussed, including frequencies, 
directions and phases. These low frequency waves are of signifi- 
cance for the drift forces. For the determination of drift and 
damping forces the basic principle of first combining the various 
flow components, i.e. waves, currents and body should be ob- 
served. A survey of the physics of drift forces, involving 8 different 
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types and their relative importance, and of damping forces, 
involving 7 different types, is given. A discussion of the Mathieu in- 
stability problem results in the conclusion that wave directionality 
and grouping are of great significance. Model testing techniques 
are mentioned. Tests with offshore structures should be made in 3- 
D reproduced natural sea states. With an oscillating carriage, 
forces from irregular waves and currents can be studied at greater 
scale in 2-D flow. In this connection it possible to compensate for 
dominant inertial pressures. (AB) 35 refs. 


10743 (NEI-DK-473, pp. 1-50) Freak waves and freak wave 
groups. Gravesen, H. (Dansk Geoteknik A/S, Carl Bro Group, 
Glostrup (DK)); Klinting, P. Dansk Vandbygningsteknisk Selskab, 
Aalborg (Denmark). 1988. 203p. (CONF-8802168—: Seminar on 
recent development within offshore design and systems, Copen- 
hagen (Denmark), 11 Feb 1988). In Proceedings seminar on 
recent development within offshore design and systems. Order 
Number DE91746235. Source: OSTI;NTIS (US Sales Only). 

The present paper gives a brief status of the results of recent 
years research on natural 3 dimensional waves with emphasis on 
the consequences on important design aspects for fixed and float- 
ing structures. (author) 20 refs. 


10744 (NEI-DK-473, pp. 1-8) Shielding in pipe arrays in 
waves and current. Ottesen Hansen, N.-E. (LICengineering A/S, 
Copenhagen (DK)); Justesen, P. Dansk Vandbygningsteknisk Sel- 
skab, Aalborg (Denmark). 1988. 203p. (CONF-8802168-: Seminar 
on recent development within offshore design and systems, Copen- 
hagen (Denmark), 11 Feb 1988). In Proceedings seminar on 
recent development within offshore design and systems. Order 
Number DE91746235. Source: OSTI;NTIS (US Sales Only). 

In recent years many experiments have been performed to as- 
sess the effect of shielding in pipe arrays. They clearly show that 
there can be a substantial change in forces and in hydrodynamic 
damping due to the modified flow field within the array. In steady 
current the flow will be fully developed leading to reduced drag 
forces. In waves the inertia forces on the array are increased 
whereas the drag forces are decreased. The flow field causing the 
shielding is developing in each half period of the oscillation. There- 
fore the shielding will depend on the KC-number. It will decrease 
with increassing KC-numbers. It can be negative for low KC- 
numbers. In addition, phase differences between the maximum 
ambient undisturbed velocity and the local maximum drag force are 
introduced. This is very important for the dynamic response of a 
pipe bundle. A description of the shielding phenomenon and its im- 
plications as to the design of offshore structures and experimental 
results from a joint industry project are presented. It is shown that 
the change in response for pipe arrays can be substantial - up to 
30-40%. A theory for calculating shielding in pipe arrays in oscilla- 
tory, flow is presented. The theory is valid both in the subcritical 
and in the supercritical range. The theoretical results are compared 
with the experimental data and good agreement is observed. It is 
concluded from the present study that the added accuracy gained 
by including the effect of shielding can be important for the hydro- 
dynamic forces on pipe arrays. This applies to riser arrays or to 
wellhead jacket platforms with a dense member spacing. (author) 
11 refs. 


10745 (NEI-DK-473, pp. 1-8) Reserve strength of wellhead 
platforms in the North Sea. Nedergaard, H. (LICengineering A/S 
(DK)); Ottesen Hansen, N.-E. Dansk Vandbygningsteknisk Selskab, 
Aalborg (Denmark). 1988. 2038p. (CONF-8802168—: Seminar on 
recent development within offshore design and systems, Copen- 
hagen (Denmark), 11 Feb 1988). In Proceedings seminar on 
recent development within offshore design and systems. Order 
Number DE91746235. Source: OSTI;NTIS (US Sales Only). 

The reserve against global collapse of jacket platforms due to 
wave loads in 40m of water in the North Sea is investigated. The 
effect of elastic/plastic stability of the members are considered and 
the effect of shielding in the hydrodynamic loads are estimated. 
The structural analysis procedure is a finite element model in 
which a plastic hinge method is used. The effect of gradual plastifi- 
cation of the beam cross sections is included and the method is 
verified against a number of tests. Good agreement is found. It 
turns out that there is a sufficient safety against wave causing col- 
lapse when using the normal design practice. If the shielding effect 





is included in the analysis the probability of wave causing collapse 
is found to decrease with a factor 34. (author) 18 refs. 


10746 (NEI-DK-473, pp. 1-11) Status and trends in design 
of floating production systems. Naess, T. (Aker Engineering 
A/S, Oslo (NO)). Dansk Vandbygningsteknisk Selskab, Aalborg 
(Denmark). 1988. 2038p. (CONF-8802168-: Seminar on recent de- 
velopment within offshore design and systems, Copenhagen 
(Denmark), 11 Feb 1988). In Proceedings seminar on recent devel- 
opment within offshore design and systems. Order Number 
DE91746235. Source: OSTI;NTIS (US Sales Only). 

This paper addresses the current status and development trends 
within floating production systems in relation to the various phases 
of a field development. Further, challenges in design and analysis 
of such system are briefly discussed. (author). 


10747 (NEI-DK-473, pp. 1-7) Jack-up used for drilling and 
production. Sand, S.E. (Danop (DK)). Dansk Vandbygningsteknisk 
Selskab, Aalborg (Denmark). 1988. 203p. (CONF-8802168—: Semi- 
nar on recent development within offshore design and systems, 
Copenhagen (Denmark), 11 Feb 1988). In Proceedings seminar on 
recent development within offshore design and systems. Order 
Number DE91746235. Source: OSTI;NTIS (US Sales Only). 

The advantages of using jack-ups in the process of offshore 
drilling are briefly discussed. (AB). 


10748 (NEI-DK-473, pp. 1-16) The tripod project. Busetto, 
G. (Tecnomare S.p.A. (IT)). Dansk Vandbygningsteknisk Selskab, 
Aalborg (Denmark). 1988. 203p. (CONF-8802168—-: Seminar on 
recent development within offshore design and systems, Copen- 
hagen (Denmark), 11 Feb 1988). In Proceedings seminar on 
recent development within offshore design and systems. Order 
Number DE91746235. Source: OSTI;NTIS (US Sales Only). 

The overall objective was the investigation and definition of pro- 
cedures for construction, assembling, transportation and installation 
of a tripod configuration of steel fixed platform, suitable for water 
depths of about 350 m. (author). 


10749 (NEI-DK-473, pp. 1-13) The technical and economic 
feasibility of plattorm systems in iceberg infested areas. Olsen, 
K.B. (Ramboell og Hannemann (DK)); Waegter, J. Dansk Vand- 
bygningsteknisk Selskab, Aalborg (Denmark). 1988. 203p. 
(CONF-8802168—: Seminar on recent development within offshore 
design and systems, Copenhagen (Denmark), 11 Feb 1988). In 
Proceedings seminar on recent development within offshore design 
and systems. Order Number DE91746235. Source: OSTI;NTIS 
(US Sales Only). 

The design premises for the conceptual development of platform 
systems along the west coast of Greenland tas been described. 
Three different concepts: Floating Production Systems, Rock Is- 
lands and Detachable Platforms together with their offloading 
systems have been identified as technically feasible. For intermedi- 
ate water depths, the detachable platform seems most beneficial 
and a preliminary economic evaluation demonstrates a promising 
economy for oil prices as low as 20 US dollar a barrel. (author). 


10750 (NEI-NO-112 vp.) Application of subsea facilities. 
Skattum, K.S. 1989. 244p. (CONF-8911253—: Offshore Northern 
Seas -89, Stavanger (Norway), 21-22 Nov 1989). In Advanced 
Petroleum Conferance: Offshore Northern Seas - 89, Stavanger 
(Norway), 21-22 Nov 1989. Order Number DE91718357. Source: 
Norsk Petroleumsforening, Oslo, Norway. 

The search for and development of oil and: gas sources have 
gradually moved from land to sea, from shallow offshore locations 
to deep water. Parallel to this move, new technologies have 
evolved, employed and demonstrated the adaptabilities to new 
challenges. Today, almost 30 years after the first underwater com- 
pletion, the interest in subsea is more apparent than at any time 
before, with more subsea wells being compled each year and with 
future development plans more and more being based upon sub- 
sea technology. North Sea subsea developments have advanced 
the technical knowledge considerably. Interest in the future subsea 
development is considerable, with all major oil companies strongly 
involved. There also is an encouraging openness among the oil 
companies to share their experiences both in terms of developing 
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techniques and subsea equipment design, and with regard to ex- 
periences form actual production. The success of further subsea 
developments rests with the industries’ ability to cooperate further, 
and to achieve solution for the technical and economical chal- 
lenges ahead. These may be summerised as standardisation of 
tools and components, reliability and simplicity of components, 
subsea multiphase flow including development of subsea pumps, 
and production control and monitoring system over long distances 
with high reliability. 17 refs. 10 figs. 


4250 Power Cycles 
Refer also to citation(s) 10717 
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Refer also to citation(s) 10190, 10795, 10805, 10818, 10835, 
10836, 10844, 10905, 10928, 10931, 11294, 12169 


10751 (BNL-52273) Proceedings of the workshop 
prospects for a 1A free-electron laser. Gallardo, J.C. (ed.). 
Brookhaven National Lab., Upton, NY (USA). [1990]. 224p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. (CONF-9004232-: 1. Prospects for a Angstrom 
Free-Electron Laser (FEL) workshop, Sag Harbor, NY (USA), 
22-27 1990). Order Number DE91007631. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This report contains papers on the following topics free-electron 
laser theory, scaling relations and simulations; micro-wigglers; pho- 
tocathode and switched power gun; applications; and summary of 
working groups. 


10752 (CONF-910212-2) Sllver-sheathed multifilament 
wires. Wu, C.T. (Illinois Inst. of Tech., Chicago, IL (USA)); Goretta, 
K.C.; Shi, D.; Lanagan, M.T.; Poeppel, R.B. Argonne National Lab., 
IL (USA). Jan 1991. 9p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract W-31109-ENG-38. From High- 
temperature superconductors: processing and microstructure 
property relationships; New Orleans, LA (USA); 17-21 Feb 1991. 
Order Number DE91008107. Source: OSTI;NTIS; GPO Dep. 

The process for manufacturing Ag-sheathed multifilament super- 
conducting wires was investigated. BizSr, 7CaCu20,, Pb-doped 
BizSrzCa2Cu30,, or YBapCuz;0, powders were packed into Ag 
tubes and swaged into long wires. Pieces were cut from each wire, 
packed into a second Ag tube and swaged or rolled into 
multifilament wires. Each wire was then sintered to produce a su- 
perconductor. Processing considerations included the sheath 
workability, effects of compacting and residual stresses, and heat 
treatment schedules. The superconducting properties of the Bi- 
based wires were superior to those of the YBapCu3O, wires at 4.2 
K, but not at 77 K. 14 refs., 6 figs. 


10753 (ENEA-RT-TIB-89-51) Realization of a high energy, 
high beam quality carbon dioxide laser with a SFUR cavity. 
Belli, P.L.; Bitelli, G.; D’Amato, F.; Giorgi, M. ENEA, Frascati 
(Italy). Dipt. Tecnologie Intersettoriali di Base. May 1990. 9p. 
(CONF-8910353-3: 14. international conference on infrared and 
millimeter waves, Wuerzburg (Germany, F.R.), 2 Oct 1989). Order 
Number DE91744341. Source: OSTI;NTIS (US Sales Only). 

Paper presented at the 14th international conference on infrared 
and millimeter waves (Wurzburg, 2-6 Oct 1989). 

To obtain a high energy and power laser beam with very good 
spatial characteristics, without damage to the windows of the dis- 
charge region, a modified SFUR (self-filtering unstable resonator) 
cavity, with two Lumonics 602A modules (2m long active region), 
was adopted . A new method of injection, which has very good in- 
sulation characteristics, was tested and with the use of the same 
cavity, but only one module, a very clean and sharp pulse temporal 
profile (without a tail) delivering about half the energy was ob- 
tained. Infrared pulsed lasers, such as the one described in this 
paper, could find useful applications in surface treatment, remote 
sensing and high power FIR radiation generation. 


10754 (ENEA-RT-TIB-89-58) Simple treatment of the FEL 
pulse propagation problem with inclusion of transverse mode 
dynamics. Dattoli, G.; Torre, A.; Fang, H.; Gallardo, J.C. ENEA, 


ERA Vol. 16,No.4 229 





42 ENGINEERING 
4260 Components, Electron Devices and Circuits 


Frascati (Italy). Dipt. Tecnologie Intersettoriali di Base. May 1990. 
27p. (CONF-8908134-33: 11. international free electron laser con- 
ference, Naples, FL (USA), 28 Aug - 1 sep 1989). Order Number 
DE91744339. Source: OSTI;NTIS (US Sales Only). 

Paper presented at the 11th international conference on free 
electron lasers (Naples, FL, 28 Aug-1 Sep 1989). 

The Colson wave equation (C.W.E.) is a flexible tool for investi- 
gating free electron laser (FEL) dynamical behaviour for devices 
operating in different experimental configurations. The advantages 
offered by the C.W.E. are due to the fact that it is an evolution-type 
equation easily amenable for numerical computation and in many 
cases it allows insightful analytical solutions. This paper investi- 
gates some techniques to deal with the C.W.E. in the small signal 
regime including both transverse and longitudinal dynamics. The 
mathematical method exploited is fairly simple and benefits from 
techniques developed both in classical and quantum optics. To 
stress the simplicity of the method, the investigation starts with an 
analysis of the solution of the C.W.E. in the simplest case (no 
transverse and longitudinal mode structures) and then shows that 
when both the longitudinal and transverse shapes of the current 
are practically constant, the problem of model evolution can be 
easily treated. The results obtained so far, have indicated that the 
C.W.E is a very flexible and practical analytical tool for understand- 
ing the dynamic behaviour of the FEL. Furthermore, it has been 
shown that general and useful results can-be obtained with rela- 
tively little computational effort. 


10755 (ETDE-IT-91-04) Excimer laser development at the 
ENEA Frascati center. Bollanti, S.; Di Lazzaro, P.; Flora, F.; Gior- 
dano, G.; Lisi, N.; Letardi, T.; Schina, G.; Zheng, C.E. ENEA, 
Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta. 1991. 1p. 
(CONF-910330-—1: 4. international congress on optical science and 
engineering, The Hague (Netherlands), 11-15 Mar 1991). Order 
Number DE91744349. Source: OSTI;NTIS (US Sales Only). 

Paper presented at the international congress on optical science 
and engineering (SPIE) (The Hague, 11-15 Mar 1991). 

Short communication. EXCIMER LASERS/gain; GAIN; XENON 
CHLORIDES; SPACE DEPENDENCE; TIME DEPENDENCE; 
ELECTRICAL PUMPING; STABILITY; EXPERIMENTAL DATA; 
MATHEMATICAL MODELS; SWITCHING CIRCUITS; COMPARA- 
TIVE EVALUATIONS 


10756 (lYaF-88-26) Equipment interfaces for the Klyukva 
data acquisition system. Baru, S.E.; Kirichenko, V.S.; Savinov, 
G.A.; Fal’kinshtern, F.Eh.; Lazarenko, O.B. AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki. 1988. 16p. (In Russian). Order Num- 
ber DE91621653. Source: OSTI;NTIS (US Sales Only);INIS. 

The developed equipment interfaces for the Klyukva data 
acquisition system their switching, testing and programming are de- 
scribed. The equipment interfaces are produced in the CAMAC 
standard and special Klyukva constructive. 3 figs.; 5 figs. 


10757 (lYaF-88-67) Digital-to-analog converter on the base 
of magnetic comparator. Veremeenko, V.F. AN SSSR, Novosi- 
birsk (USSR). Inst. Yadernoj Fiziki. 1988. 20p. (in Russian). Order 
Number DE91621654. Source: OSTI;NTIS (US Sales Only);INIS. 

A precision digital-to-analog converter (DAC) based on a mag- 
netic modular comparator of the second harmonics is described. 
The method suggested permits to design a DAC combining high 
accuracy (20 binary charges) and fast acting ~ 3-5 us. 7 refs.; 7 
figs. 


10758 (LA-UR-91-109) Low-frequency computational elec- 
tromagnetics for antenna analysis. Miller, E.K. (Los Alamos 
National Lab., NM (USA)); Burke, G.J. Los Alamos National Lab., 
NM (USA). [1991]. 78p. Sponsored by U.S. DOE Office of Adminis- 
tration and Human Resource Management. DOE Contract 
W-7405-ENG-36. (CONF-9103124—-1: IEEE ‘91, Monterey, CA 
(USA), Mar 1991). Order Number DE91007384. Source: 
OSTI;NTIS; GPO Dep. 

An overview of low-frequency, computational methods for model- 
ing the electromagnetic characteristics of antennas is presented 
here. The article presents a brief analytical background, and sum- 
marizes the essential ingredients of the method of moments, for 
numerically solving low-frequency antenna problems. Some exten- 
sions to the basic models of perfectly conducting objects in free 
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space are also summarized, followed by a consideration of some 
of the same computational issues that affect model accuracy, effi- 
ciency and utility. A variety of representative computations are then 
presented to illustrate various modeling aspects and capabilities 
that are currently available. A fairly extensive bibliography is in- 
cluded to suggest further reference material to the reader. 90 refs., 
27 figs. 


10759 (LA-UR-91-177) Free-electron laser sources of 
extreme-ultraviolet radiation and their vacuum requirements. 
Newnam, B.E. Los Alamos National Lab., NM (USA). [1990]. 23p. 
Sponsored by U.S. DOE Office of Administration and Human 
Resource Management. DOE Contract W-7405-ENG-36. (CONF- 
901144—1: Vacuum design of advanced synchrotron light sources, 
Argonne, IL (USA), 13-15 Nov 1990). Order Number DE91007400. 
Source: OSTI;NTIS;INIS; GPO Dep. 

Recent development of free-electron laser (FEL) component 
technologies should enable these devices to operate in the 
extreme-ultraviolet, well below 100 nm. When fully developed, 
FELs represent the next generation of coherent-radiation sources 
with peak- and average-power outputs surpassing those of any ex- 
isting, continuously tunable photon source by many orders of 
magnitude. An rf-linac-based, multiple-FEL facility, spanning the 
spectral range from 1 nm to 100 um, is proposed. To enable such 
a facility to operate without significant degradation over long peri- 
ods, contamination of certain of the FEL components must be 
prevented. Requirements for ultra-high vacuum and restricted con- 
tamination from outgassing from chamber walls are discussed. 73 
refs., 11 figs., 4 tabs. 


10760 (LA-UR-91-203) Progress in solid state dye laser 
development. Hermes, R.E. Los Alamos National Lab., NM (USA). 
[1990]. 9p. Sponsored by U.S. Department of Defense. DOE Con- 
tract W-7405-ENG-36. (CONF-901263-3: International conference 
on lasers '90, San Diego, CA (USA), 10-14 Dec 1990). Order 
Number DE91007401. Source: OSTI;NTIS; GPO Dep. 

A triaxial flashlamp (15 cm) was used to optically pump laser 
rods prepared from an acrylate based copolymer (0.95 cm O.D. x 
10.0 cm L.). The performance of 13 laser dyes incorporated into 
this polymeric solid host is reported. The best lasing performance 
was obtained with sulforhodamine-B, with a calculated slope effi- 
ciency of 0.52% and a maximum single pulse output energy of 580 
mJ. A commercially available fluorescent polymeric material was 
also evaluated. 12 refs., 2 figs. 


10761 (LA-UR-91-341) All-optical pulse switching and 
shaping by a nonlinear sandwich. Strobl, K.; Golub, |. Los 
Alamos National Lab., NM (USA). [1991]. 7p. Sponsored by U.S. 
DOE Office of Administration and Human Resource Management. 
DOE Contract W-7405-ENG-36. (CONF-901263-5: International 
conference on lasers '90, San Diego, CA (USA), 10-14 Dec 1990). 
Order Number DE91007482. Source: OSTI;NTIS; GPO Dep. 

We demonstrate a simple model system comprised of a thin 
nonlinear layer sandwiched between two glass plates. This double 
Nonlinear Interface allows the investigation of both the transmitted 
and reflected beams for all-optical switching. Various potential 
applications of this Nonlinear Sandwich based on its intensity- 
dependent reflectivity and transmissivity are discussed. Focus is 
given to energy limiting, prepulse suppression, pulse shortening, 
and shaping. Experimental results show feasibility of these applica- 
tions. 7 refs., 6 figs. 


10762 (LA-UR-91-363) The physics of dye laser amplifiers. 
Jensen, C.C. Los Alamos National Lab., NM (USA). [1990]. 9p. 
Sponsored by U.S. Department of Defense. DOE Contract W- 
7405-ENG-36. (CONF-901263-4: International conference on 
lasers '90, San Diego, CA (USA), 10-14 Dec 1990). Order Number 
DE91007489. Source: OSTI;NTIS; GPO Dep. 

This paper describes a method for the complete analysis of the 
optical properties of a laser dye. The analysis uses direct measure- 
ments of the saturation intensities for absorption and emission. The 
complete analysis of an ultraviolet laser dye, 3,5,3,5-Tetra-t-butyl-p- 
sexiphenyl, demonstrates the power of the saturation analysis 
method. The dye TBS exhibits some unique optical properties 
which affect its emission wavelength range and photochemistry. 2 
refs., 6 figs. 





10763 (LBL-29720) Theory of the ion-channel laser. Whit- 
tum, D.H. Lawrence Berkeley Lab., CA (USA). Sep 1990. 305p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
76SF00098. Order Number DE91007643. Source: OSTI;NTIS;INIS; 
GPO Dep. 

A relativistic electron beam propagating through a plasma in the 
ion-focussed regime exhibits an electromagnetic instability with 
peak growth rate near a resonant frequency w~2 +? wG, where + 
is the Lorentz factor and w@ is the betatron frequency. The physi- 
cal basis for this instability is that an ensemble of relativistic simple 
harmonic oscillators, weakly driven by an electromagnetic wave, 
will lose energy to the wave through axial bunching. This “bunch- 
ing” corresponds to the development of an rf component in the 
beam current, and a coherent centroid oscillation. The subject of 
this thesis is the theory of a laser capitalizing on this electromag- 
netic instability. A historical perspective is offered. The basic 
features of relativistic electron beam propagation in the 
ion-focussed regime are reviewed. The ion-channel laser (ICL) in- 
stability is explored theoretically through an eikonal formalism, 
analgous to the “KMR” formalism for the free-electron laser (FEL). 
The dispersion relation is derived, and the dependence of growth 
rate on three key parameters is explored. Finite temperature effects 
are assessed. From this work it is found that the typical gain length 
for amplification is longer than the Rayleigh length and we go on to 
consider three mechanisms which will tend to guide waveguide. 
First, we consider the effect of the ion channel as a dielectric 
waveguide. We consider next the use of a conducting waveguide, 
appropriate for a microwave amplifier. Finally, we examine a form 
of “optical guiding” analgous to that found in the FEL. The eikonal 
formalism is used to model numerically the instability through and 
beyond saturation. Results are compared with the numerical simu- 
lation of the full equations of motion, and with the analytic scalings. 
The analytical requirement on detuning spread is confirmed. 


10764 (LBL-29853) Stability and performance of CDRL- 
FEL [Chemical Dynamics Research Laboratory-Free Electron 
Laser]. Kim, K.J.; Xie, M. Lawrence Berkeley Lab., CA (USA). Nov 
1990. 37p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO3-76SF00098. (CONF-9009166-16: 12. international free 
electron laser conference (FEL-12), Paris (France), 17-21 Sep 
1990). Order Number DE91007691. Source: OSTI;NTIS;INIS; GPO 
Dep. 

We study the performance of a proposed infrared free electron 
laser at Lawrence Berkeley Laboratory, which would be a user fa- 
cility and therefore has a unique set of requirements in intensity, 
spectrum and stability. The output performance in intensity and 
spectrum, and methods to optimize the performance, are studied in 
detail. The effect of the electron beam fluctuation on FEL stability 
is carefully evaluated to set a tolerance for the accelerator design. 
Use of intracavity gratings is studied as a means of further improv- 
ing the spectral purity and stability. 19 refs., 12 figs., 2 tabs. 


10765 (LBL-29956) Hole coupling resonator for free elec- 
tron lasers. Xie, Ming; Kim, Kwang-Je. Lawrence Berkeley Lab., 
CA (USA). Nov 1990. 17p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC03-76SF00098. (CONF-9009166—18: 12. 
international free electron laser conference (FEL-12), Paris 
(France), 17-21 Sep 1990). Order Number DE91007745. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The performance of two mirror resonators with holes for output 
coupling is studied for free electron laser application using a Fox-Li 
type code. The mode profiles inside and outside the cavity, the 
diffraction losses at the mirror edges and apertures, the amount of 
useful power coupled through the hole, etc., are calculated for the 
dominant mode for different hole and mirror dimensions. It is found 
that resonators in near concentric geometry can develop a mode 
degeneracy in certain cases, which should be avoided for the 
stability of the free electron laser gain output. A resonator configu- 
ration for a free electron laser at Lawrence Berkeley Laboratory 
was found which can provide satisfactory performance over a 
wavelength range from 25 to 50 microns. The possibility of further 
increasing the tuning range by an adjustable intracavity aperture is 
discussed. 15 refs., 6 figs. 


10766 (SAND—90-3224C) Superconducting demodulators, 
differential voltmeters, and transducers. Duncan, R.V. Sandia 
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National Labs., Albuquerque, NM (USA). [1991]. 4p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910170—1: 8. Oregon conference on LT physics, Washing- 
ton, DC (USA), 14-16 Jan 1991). Order Number DE91006773. 
Source: OSTI; NTIS; GPO Dep. 

The capabilities of new superconducting measurement devices 
are reviewed and new applications of this technology are sug- 
gested. Specific ways in which these devices may enhance low 
temperature research in an orbiting laboratory are discussed. 12 
refs., 2 figs. 


10767 (SAND—91-0259C) FALCON reactor-pumped laser 
description and program overview. Pickard, P.S. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1990]. 8p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-901278—1-Vugraphs: Strategic Defense Initiative Organiza- 
tion (SDIO) laser propulsion workshop, Boston, MA (USA), 6-7 Dec 
1990). Order Number DE91008185. Source: OSTI;NTIS;INIS; GPO 


Dep. 

The FALCON (Fission Activated Laser CONcept) reactor-pumped 
laser program at Sandia National Laboratories is examining the 
feasibility of high-power systems pumped directly by the energy 
from a nuclear reactor. In this concept we use the highly energetic 
fission fragments from neutron induced fission to excite a large vol- 
ume laser medium. This technology has the potential to scale to 
extremely large optical power outputs in a primarily self-powered 
device. A laser system of this type could also be relatively compact 
and capable of long run times without refueling. 


10768 (SAND-91-0342C) Application of non-cyanide gold 
for selective plating of microelectronic circuits. Worobey, W.; 
Rieger, D. Sandia National Labs., Albuquerque, NM (USA). [1991]. 
5p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP00789. (CONF-910279-1: Environmentally conscious 
manufacturing/technology applications workshop, Albuquerque, NM 
(USA), 20 Feb 1991). Order Number DE91007729. Source: 
OSTI;NTIS; GPO Dep. 

With the current trends towards miniaturization, high perfor- 
mance, high quality and cost competiveness, the electrodeposition 
process has become an important manufacturing technology in 
many new microelectronic applications. Gold electrodeposition 
plays an increasing role in processes that require this noble metal. 
Added to these trends is the continuing and increasing emphasis on 
manufacturing processes which are less damaging to the environ- 
ment and potentially less hazardous to the operator and personnel 
in the vicinity of the operation. The present standard gold plating 
solutions are based on cyanide salts and are considered acutely 
hazardous solutions. The trend away from their use is gaining 
momentum as new non-hazardous gold plating solutions and man- 
ufacturing processes making use of them are developed. 2 refs. 


10769 (SAND-91-0362C) Compound semiconductors, 
strained layer epitaxy and the information age. Narayanamurti, 
V. Sandia National Labs., Albuquerque, NM (USA). [1990]. 19p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO4- 
76DP00789. (CONF-901047-1: SPIE international conference on 
physics concepts of materials for novel optoelectronic device appli- 
cations, Aachen (Germany, F.R.), 27 Oct - 2 nov 1990). Order 
Number DE91007735. Source: OSTI;NTIS; GPO Dep. 

The semiconductor laser has spawned a new technological revo- 
lution — the so-called photonics revolution. When combined with 
advances in electronics, this new technology will usher in the 
dawning of the information age. Advances in optoelectronics will be 
spurred by new advances in “band gap” engineering. Recent 
progress in this area, with particular emphasis on new devices 
formed by strained-layer epitaxy, is reviewed. 13 refs., 15 figs., 1 
tab. 


10770 


(UCB/ERL-M-89/116) Traveling-wave-tube simula- 
tion: The IBC [interactive Beam-Circuit] code. Morey, |.J.; 
Birdsall, C.K. California Univ., Berkeley, CA (USA). Electronics Re- 
search Lab. 26 Sep 1989. 37p. Sponsored by U.S. Department 


of Defense; U.S. DOE Energy Research, DOE Con- 
tract FG03-86ER53220. Order Number DE91007305. Source: 
OSTI;NTIS;INIS; GPO Dep. 
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Interactive Beam-Circuit (IBC) is a one-dimensional many particle 
simulation code which has been developed to run interactively on a 
PC or Workstation, and displaying most of the important physics of 
a traveling-wave-tube. The code is a substantial departure from 
previous efforts, since it follows all of the particles in the tube, 
rather than just those in one wavelength, as commonly done. This 
step allows for nonperiodic inputs in time, a nonuniform line and a 
large set of spatial diagnostics. The primary aim is to complement 
a microwave tube lecture course, although past experience has 
shown that such codes readily become research tools. Simple finite 
difference methods are used to model the fields of the coupled 
slow-wave transmission line. The coupling between the beam and 
the transmission line is based upon the finite difference equations 
of Brillouin. The space-charge effects are included, in a manner 
similar to that used by Hess; the original part is use of particle-in- 
cell techniques to model the space-charge fields. 11 refs., 11 figs. 


10771 (UCRL-CR-105603) Development of a numerical 
computer code and circuit element models for simulation of 
firing systems: Final report, April 15, 1988—April 15, 1990. Car- 
penter, K.H. (Kansas State Univ., Manhattan, KS (USA). Dept. of 
Electrical and Computer Engineering). Lawrence Livermore Na- 
tional Lab., CA (USA); Kansas State Univ., Manhattan, KS (USA). 
Dept. of Electrical and Computer Engineering. 2 Jul 1990. 211p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE91007162. Source: OSTI;NTIS; 
GPO Dep. 

Numerical simulation of firing systems requires both the appropri- 
ate circuit analysis framework and the special element models 
required by the application. We have modified the SPICE circuit 
analysis code (version 2G.6), developed originally at the Electronic 
Research Laboratory of the University of California, Berkeley, to al- 
low it to be used on MSDOS-based, personal computers and to 
give it two additional circuit elements needed by firing systems— 
fuses and saturating inductances. An interactive editor and a batch 
driver have been written to ease the use of the SPICE program by 
system designers, and the interactive graphical post processor, 
NUTMEG, supplied by U. C. Berkeley with SPICE version 3B1, has 
been interfaced to the output from the modified SPICE. Documen- 
tation and installation aids have been provided to make the total 
software system accessible to PC users. Sample problems show 
that the resulting code is in agreement with the FIRESET code on 
which the fuse model was based (with some modifications to the 
dynamics of scaling fuse parameters). In order to allow for more 
complex simulations of firing systems, studies have been made of 
additional special circuit elements—switches and ferrite cored induc- 
tances. A simple switch model has been investigated which 
promises to give at least a first approximation to the physical ef- 
fects of a non ideal switch, and which can be added to the existing 
SPICE circuits without changing the SPICE code itself. The effect 
of fast rise time pulses on ferrites has been studied experimentally 
in order to provide a base for future modeling and incorporation of 
the dynamic effects of changes in core magnetization into the 
SPICE code. This report contains detailed accounts of the work on 
these topics performed during the period it covers, and has appen- 
dices listing all source code written documentation produced. 


10772 (UCRL-ID-105671) Fabrication of silicon field emis- 
sion tips for vacuum microelectronics by KOH/Alcohol/Water 
etching. Hui, W.C.; Hee, E.; Ciarlo, D. Lawrence Livermore Na- 
tional Lab., CA (USA). Nov 1990. 20p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE91006216. Source: OSTI;NTIS; GPO Dep. 

The fabrication of sharp silicon tips for field emission cathodes 
by KOH/Alcohol/Water (KAW) solution was investigated. The KOH/ 
Alcohol/Water solution was found to work better and easier than 
the Ethylene-Diamine/Pyrocathechol/Water solution in etching sili- 
con tips. It etched the (100) silicon surface more slowly, but in a 
more controllable manor. The resulting tips were usually very uni- 
form and pretty sharp in most studies. Actually, there were some 

. systems showing non-uniform etching behavior. However, we were 
able to demonstrate that the uniformity could be improved by shift- 
ing the reaction from mass transfer controlled to chemical kinetics 
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controlled. Such technique could allow us to fabricate uniform sili- 
con cones even in a very primitive apparatus with non-uniform 
mass transfer. 5 refs., 7 figs. 


10773 (UCRL-ID-105804) Janus Upgrade using brewster 
angle disk amplifier technology. Hunt, J.; Boben, R.; Blocker, R.; 
Clark, J.; Henesian, M.; Victoria, J.; Mayo, S.; Patton, H.; Peder- 
sen, K.; Strange, N.; Swain, J. Lawrence Livermore National Lab., 
CA (USA). 24 Oct 1990. 28p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE91006750. Source: OSTI; NTIS; GPO Dep. 

The Nuclear Test and Experimental Science Program (NTES) 
has requested that the Laser Program design and price an up- 
grade to the Janus laser system (JANUS UPGRADE) capable of 
reliably delivering in excess of 200 joules per beamline in a range 
of pulse forms to three experiment areas. The facility is to have the 
following characteristics: three experiment areas, two high energy 
beams, each with 200-400 joule/1 ns at a wavelength of 1.053 or 
1.064 microns, and 125-250 J/1 ns when frequency doubled, one 
probe beam (0.1 J rated at 30 ps) to be used for interferometry, 
and reliable operation. The proposed facility would occupy approxi- 
mately 5600 ft? and be located in the Bldg. 174 complex. A block 
diagram of the entire facility is shown in Fig. 1. The facility is fur- 
ther defined by the Work Breakdown Structure (also shown in Fig. 
1). The main elements of the WBS are the conventional facility and 
modifications thereof (WBS 1), special equipment (WBS 2), the 
laser (WBS 3), the experiment areas (WBS 4), the controls and 
data acquisition system (WBS 5), and the project integration (WBS 
6). The experiment area has three target chambers and uses diag- 
nostic hardware now in Janus. 12 figs., 4 tabs. 


10774 (UCRL-JC—103527) Graded Al,Ga;_, as photocon- 
ductive devices for high efficiency picosecond optoelectronic 
switching. Morse, J.D. (Lawrence Livermore National Lab., CA 
(USA)); Mariella, R.P.; Dutton, R.W. Lawrence Livermore National 
Lab., CA (USA). Oct 1990. 7p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-9011125-6: 
OPTCON ‘90: SPIE symposium on laser science and applications 
of optics, Boston, MA (USA), 4-9 Nov 1990). Order Number 
DE91007143. Source: OSTI; NTIS; GPO Dep. 

Picosecond photoconductivity has been achieved for a variety of 
semiconductor materials by techniques which have now become 
almost standard. Enhanced scattering by the excessive amount of . 
deep level defects which provide for picosecond recombination life- 
times significantly reduce the mobility, degrading the responsivity of 
the photoconductor. This paper will present a concept where im- 
proved responsivity is achievable by utilizing a graded bandgap 
Al,Ga;_,As active detecting layer grown on a high defect density 
GaAs layer by molecular beam epitaxy (MBE). 7 refs., 6 figs. 


10775 (UCRL-JC—103604) The mutual coherence of simul- 
taneously injection-locked laser diode arrays. Brewer, L.R. 
Lawrence Livermore National Lab., CA (USA). 22 Apr 1990. 5p. 
Sponsored by U.S. Department of Defense. DOE Contract W- 
7405-ENG-48. (CONF-900530-10: Conference on lasers and 
electro-optics, Anaheim, CA (USA), 21-25 May 1990). Order Num- 
ber DE91007337. Source: OSTI;NTIS; GPO Dep. 

The modulus of the mutual coherence function, |g2(7)|, has 
been measured for two physically separated laser diode arrays that 
were simultaneously injection locked to the same master laser. The 
measured value |g;2(7)| = 0.96 + 0.06, is close to ideal. 2 figs. 


10776 (UCRL-JC—104161) Nickel-like x-ray lasers. Mac- 
Gowan, B.J.; Da Silva, L.B.; Fields, D.J.; Fry, A.R.; Keane, C.J.; 
Matthews, D.L.; Maxon, S.; Osterheld, A.L.; Scofield, J.H.; 
Shimkaveg, G. Lawrence Livermore National Lab., CA (USA). 14 
Jan 1991. 5p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-901263-—7: International confer- 
ence on lasers '90, San Diego, CA (USA), 10-14 Dec 1990). Order 
Number DE91008502. Source: OSTI;NTIS;INIS; GPO Dep. 
Collisionally pumped, 4d-4p, Ni-like x-ray lasers have been pro- 
duced at wavelengths close to, and below the carbon K absorption 
edge (43.76-A). The laser medium is a high temperature laser pro- 
duced plasma of highly stripped ions. To date, ions in the range Z 
= 62 (Sm) to Z = 79 (Au) have been ionized to the state isoelec- 
tronic to Ni-l (Z = 28), and produced evidence of amplification 





through stimulated emission. The Ni-like Ta amplifier at 44.83-A is 
being developed as a source for future x-ray holography experi- 
ments. 10 refs., 2 figs. 


10777 (UCRL-JC—105032) Short wavelength nickeF-like x- 
ray laser development. MacGowan, B.J.; Da Silva, L.B.; Fields, 
D.J.; Fry, A.R.; Keane, C.J.; Koch, J.A.; Matthews, D.L.; Maxon, 
M.S.; Mrowka, S.; Osterheld, A.L.; Scofield, J.H.; Shimkaveg, G. 
Lawrence Livermore National Lab., CA (USA). 7 Jan 1991. 12p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-9009266-8: 2. international colloquium on 
X-ray lasers, York (UK), 17-21 Sep 1990). Order Number 
DE91007344. Source: OSTI;NTIS; GPO Dep. 

Ni-like x-ray lasers have been produced at wavelengths near to, 
and below the carbon K edge (43.76-A). Recent work has concen- 
trated on the development of the Ni-like Ta amplifier at 44.83-A. 
Amplification occurs in a laser produced plasma created by irradiat- 
ing a thin foil of Ta with two beams of the Nova laser. Up to 8 
gainiengths have been demonstrated so far, with a gain coefficient 
of 3.2 cm—' and a gain duration of 250 psec. The wavelength of 
44.83-A is close to optimal for holographic imaging of live cells. It 
remains to optimize the coherent output power of the amplifier to 
use it as a source for future x-ray holography experiments. 19 
refs., 10 figs., 2 tabs. 


10778 (UCRL-JC—105959) Soft x-ray laser gain prediction 
at high density for the nitrogen isoelectronic sequence. 
Klapisch, M. (Lawrence Berkeley Lab., CA (USA)); Cohen, M.; 
Goldstein, W.H.; Feldman, U. Lawrence Livermore National Lab., 
CA (USA). 11 Jan 1991. 10p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48 ;AC03-76SF00098. 
(CONF-9010298-2: International workshop on radiative properties 
of hot dense matter, Sarasota, FL (USA), 22-26 Oct 1990). Order 
Number DE91007616. Source: OSTI;NTIS;INIS; GPO Dep. 

In model calculation, population inversions for 2s*2p*3s- 
2s*2p*3p and for 2s*2p*d3p-2s*2p73d are predicted for ions of the 
N-like isoelectronic sequence (Kr2%+, Zr35+, Mo%+, Pd, Sn4+ 
and Xe*’+), at electron densities higher than 102* cm-°. Maximum 
gains of 46 cm—' for Kr? at 245A, and 231 cm-' at 126A for 
Xe47* are obtained. The electron temperature T, is fixed at half the 
ionization potential for all ions. A detailed analysis shows that the 
mechanisms responsible for the population inversion enhancement 
are collisional de-excitation and radiation trapping. 16 refs., 6 figs. 


10779 (UCRL-JC—106272) Optically-ionized plasma recom- 
bination x-ray lasers. Amendt, P.; Eder, D.C.; Wilks, S.C.; 
Dunning, M.J.; Keane, C.J. Lawrence Livermore National Lab., CA 
(USA). 18 Jan 1991. 13p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-910123-7: 
OE/LASE '91: 4th Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) international symposium, Los Angeles, CA (USA), 
20-25 Jan 1991). Order Number DE91007261. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Design studies for recombination x-ray lasers based on plasmas 
ionized by high intensity, short pulse optical lasers are presented. 
Transient lasing on n = 3 to n = 2 transitions in Lithium-like Neon 
allows for moderately short wavelengths (< 100A) without requiring 
ionizing intensities associated with relativistic electron quiver ener- 
gies. The electron energy distribution following the ionizing pulse 
affects directly the predicted gains for this resonance transition. Ef- 
ficiencies of 10—® or greater are found for plasma temperatures in 
the vicinity of 40 eV. Simulation studies of parametric heating phe- 
nomena relating to stimulated Raman and Compton scattering are 
presented. For electron densities less than about 2.5 x 107° cm- 
and peak driver intensity of 2 x 10’? W/cm? at 0.25 um with pulse 
length of 100 fsec, the amount of electron heating is found to be 
marginally significant. For Lithium-like Aluminum, the required rela- 
tivistic ionizing intensity gives excessive electron heating and 
reduced efficiency, thereby rendering this scheme impractical for 
generating shorter wavelength lasing (< 50A) in the transient case. 
Following the transient lasing phase, a slow hydrodynamic expan- 
sion into the surrounding cool plasma is accompanied by 
quasi-static gain on the n = 4 to n = 3 transition in Lithium-like 
Neon. Parametric heating effects on gain optimization in this 
regime are also discussed. 18 refs., 6 figs. 
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Refer also to citation(s) 10673, 10751, 10759, 10763, 10764, 
11242, 11282, 11296, 11306, 11307, 11876 


10780 (BNL-45617) An overview of the RHIC [Relativistic 
Heavy lon Collider] project. Ludiam, T. Brookhaven National 
Lab., Upton, NY (USA). [1990]. 7p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
9011177—-1: Polarized collider workshop, University Park, PA 
(USA), 15-17 Nov 1990). Order Number DES91007090. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This report discusses the RHIC Layout, design, status, detectors, 
and experiments. (LSP) 


10781 (BNL-45749) The BNL heavy-ion beam facility. Rug- 
giero, A.G. Brookhaven National Lab., Upton, NY (USA). Jan 1991. 
31p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH00016. (CONF-890786-3: US particle accelerator 
school, Upton, NY (USA), 24 Jul - 4 aug 1989). Order Number 
DE91008081. Source: OSTI;NTIS;INIS; GPO Dep. 

We shall describe here the heavy ion complex at BNL. It is 
made of the following parts: the TANDEM, that is the heavy ion 
source proper, the Heavy lon Transfer Line (HITL), which takes the 
beams of heavy ions to the AGS or the Booster, the AGS Booster, 
where the ions are accelerated to an energy large enough to 
achieve full stripping, the AGS, where fully stripped ions are accel- 
erated to an energy in excess of 10 GeV/nucleon, the transfer lines 
from the AGS to RHIC, and the Relativistic Heavy lon Collider 
(RHIC), the final stage of the BNL complex. 


10782 (CONF-9010243—14) Correcting beam monitor and 
diffraction data for chopped delayed neutron backgrounds. 
Carpenter, J.M. (Argonne National Lab., IL (USA)); Richardson, 
J.W. J.R.; Dimm, W.C.; Mildner, D.F.R. Argonne National Lab., IL 
(USA). [1990]. 10p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From International collaboration 
on advanced neutron sources; Tsukuba (Japan); 21-26 Oct 1990. 
Order Number DE91007656. Source: OSTI;NTIS;INIS; GPO Dep. 

Delayed neutron choppers in pulsed source neutron beams 
serve to reduce the background caused by delayed neutrons in 
pulsed source instruments. The authors analyze the effect of a 
drum chopper placed in an incident pulsed beam which contains 
delayed neutrons and compute its influence on the detector count- 
ing rate. Expressions are found for the time and wavelength 
dependence of the counting rates for both prompt and delayed 
neutrons, in both monitor and scattered neutron detectors. On the 
basis of these results, they suggest an exact, random-phasing 
method for determining the delayed neutron background for use in 
measuring the delayed neutron counting rate, and propose a 
rapidly convergent iterative scheme for computing the correction 
from normally measured data. They report measurements which 
confirm the analysis. 5 refs., 7 figs. 


10783 (DOE/ER/60631-T1) The Radiological Research 
Accelerator Facility: Progress report for December 1, 1987- 
November 30, 1988. Hall, E.J.; Goldhagen, P. Columbin Univ., 
New York, NY (USA). Radiological Research Labs. Jul 1988. 23p. 
Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO2-88ER60631. Order Number DE88015460. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The Radiglogical Research Accelerator Facility (RARAF) is 
based on a 4-MV Van de Graaff accelerator, which is used to gen- 
erated a variety of well-characterized radiation beams for research 
in radiobiology, radiological physics, and radiation chemistry. It is 
part of the Radiological Research Laboratory (RRL) of Columbia 
University, and its operation is supported as a National Facility by 
the U.S. Department of Energy. As such, RARAF is available to all 
potential users on an equal basis, and scientists outside the RRL 
are encouraged to submit proposals for experiments at RARAF. 
Facilities and services are provided to users, but the research 
projects themselves must be supported separately. RARAF was lo- 
cated at BNL from 1967 until 1980, when it was dismantled and 
moved to the Nevis Laboratories of Columbia University, where it 
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was then reassembled and put back into operation. Data obtained 
from experiment using RARAF have been of pragmatic value to ra- 
diation protection and to neutron therapy. At a more fundamental 
level, the research at RARAF has provided insight into the biologi- 
cal action of radiation and especially its relation to energy 
distribution in the cell. High-LET radiations are an agent of special 
importance because they can cause measurable cellular effects by 
single particles, eliminating some of the complexities of multievent 
action and more clearly disclosing basic features. This applies par- 
ticularly to radiation carcinogenesis. Facilities are available at 
RARAF for exposing objects to different radiations having a wide 
range of linear energy transfers (LETs). 


10784 (LBL-29650) Research opportunities at the ad- 
vanced light source. Robinson, A.L.; Schlachter, A.S. Lawrence 
Berkeley Lab., CA (USA). 26 Sep 1990. 16p. Sponsored by U.S. 
DOE Energy Research. DOE Contract ACO03-76SF00098. (CONF- 
901116—41: 11. international conference on the application of 
accelerators in research and industry, Denton, TX (USA), 5-8 Nov 
1990). Order Number DE91007748. Source: OSTI;NTIS;INIS; GPO 
Dep. 

The Advanced Light Source (ALS), now under construction at 
the Lawrence Berkeley Laboratory, is a third-generation syn- 
chrotron radiation facility based on a low-emittance, 1.5-GeV 
electron storage ring with 10 long straight sections available for in- 
sertion devices and, initially, 24 bend-magnet ports. Undulators will 
provide high-brightness radiation at photon energies from below 10 
eV to above 2 keV; wiggler and bend-magnet radiation will extend 
the spectral coverage with high fluxes to above 10 keV. Scheduled 
to begin operations as a US Department of Energy national user 
facility in the spring of 1993, the ALS will support an extensive re- 
search program in which soft x-ray and ultraviolet radiation is used 
to study matter in all its varied gaseous, liquid, and solid forms. 
Participating research teams to implement the initial scientific pro- 
gram have been selected. 13 refs., 3 figs., 2 tabs. 


10785 (ORNL/TM-11700) Operating instructions for ORELA 
[Oak Ridge Electron Linear Accelerator] positron beam line. 
Donohue, D.L.; Hulett, L.D. Jr.; Lewis, T.A. Oak Ridge National 
Lab., TN (USA). Nov 1990. 62p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. Order Number 
DE91007386. Source: OSTI;NTIS;INIS; GPO Dep. 

This report will contain details of the construction and operation 
of the positron beam line. Special procedures which are performed 
on a less frequent basis will also be described. Appendices will 
contain operating instructions for experiments which make use of 
the positron beam and are connected to the beam line. Finally, a 
review of safety-related considerations will be presented. 


10786 (SLAC-361, pp. 285-296) Prospects for next- 
generation e*e~ linear colliders. Ruth, R.D. (Stanford Univ., CA 
(USA)). Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Jan 1990. (CONF-8907134—: 17. SLAC summer institute 
on particle physics: physics at the 100 GeV mass scale, Stanford, 
CA (USA), 10-21 Jul 1989). In Physics at the 100 GeV mass scale: 
Proceedings. 595p. Order Number DE90010312. Source: OSTI; 
NTIS; INIS. 

The purpose of this paper is to review progress in the U.S. 
towards a next generation linear collider. The energy range is dic- 
tated by physics with a mass reach well beyond LEP, although 
somewhat short of SSC. The luminosity is that required to obtain 
10°-10* units of Ro per year. The length is consistent with a site 
on Stanford land with collisions occurring on the SLAC site; the 
power was determined by economic considerations. Finally, the 
technology was limited by the desire to have a next generation lin- 
ear collider by the next century. The basic configuration of such a 
linear collider is given. The beam is accelerated by an injector linac 
and then injected into a damping ring which damps the emittance 
of the beam and provides the beam with appropriate intensity and 
repetition rate. After extraction, the bunch must be compressed in 
length twice in order to achieve the short bunches suitable for the 
linac and final focus. The linac is used to accelerate the beams to 
high energy while maintaining the emittance. Finally, the final focus 
is used to focus the beams to a small spot for collision. This must 
yield a luminosity with tolerable beam-beam effects (disruption and 
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beamstrahlung) and must also provide a reasonably background- 
free environment for the detector. 37 refs., 3 figs., 6 tabs. 


10787 (SLAC-361, pp. 299-303) Hadron colliders beyond 
the SSC. Tigner, M. (Cornell Univ., Ithaca, NY (USA)). Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). Jan 1990. 
(CONF-8907134—: 17. SLAC summer institute on particle physics: 
physics at the 100 GeV mass scale, Stanford, CA (USA), 10-21 Jul 
1989). In Physics at the 100 GeV mass scale: Proceedings. 595p. 
Order Number DE90010312. Source: OSTI; NTIS; INIS. 

Extension of the storage ring collider technique to energies be- 
yond the SSC is examined briefly and an example at ,/s = 400 
TeV given. At yet higher energies it is shown that the storage ring 
approach fails for power efficiency reasons and other approaches 
are needed. An approach with optimum efficiency is suggested and 
it is pointed out that the average power handling capability of de- 
tectors for the reaction products passing through will need to be in 
the megawatt region even at 400 TeV, rising as the cube of the 
beam energy. 12 refs. 


10788 (SLAC-375) Proceedings of the first international 
workshop on accelerator alignment. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Oct 1990. 322p. Sponsored by 
U.S. DOE Energy Research. DOE Contract ACO3-76SF00515. 
(CONF-8907190-: 1. international workshop on accelerator align- 
ment, Stanford, CA (USA), 31 Jul - 2 aug 1989). Order Number 
DE91007297. Source: OSTI;NTIS;INIS; GPO Dep. 

This report contains papers on the following accelerator topics: 
current alignment topics; toolboxes: instrumentation, software, and 
methods; fiducialization of conventional magnets; fiducialization of 
superconducting magnets; and next generation linear colliders. 


10789 (SLAC-PUB-5405) Research at SLAC towards the 
next linear collider. Ruth, R.D. Stanford Linear Accelerator Cen- 
ter, Menlo Park, CA (USA). Dec 1990. 6p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC03-76SF00515. (CONF- 
9010271-2: International seminar on future perspectives in HEP, 
Protvino (USSR), 6-8 Oct 1990). Order Number DE91007422 
Source: OSTI;NTIS;INIS; GPO Dep. ’ 

The purpose of this paper is to review the ongoing research at 
SLAC toward the design of a next-generation linear collider (NLC). 
The energy of the collider is taken to be 0.5 TeV in the CM with a 
view toward upgrading to 1.0 or 1.5 TeV. The luminosity is in the 
range of 10°° to 10% cm-? sec~'. The energy is achieved by ac- 
celeration with a gradient of about a factor of five higher than SLC, 
which yields a linear collider approximately twice as long as SLC. 
The detailed trade-off between length and acceleration should be 
based on total cost and upgrade possibilities. A very broad cost 
optimum occurs when the total linear costs equal the total cost of 
RF power. The luminosity of the linear collider is obtained basically 
in two ways. First, the cross-sectional area of the beam at the in- 
teraction point is decreased primarily by decreasing the vertical 
size. This creates a flat beam and is useful for controlling beam- 
strahlung. Secondly, several bunches (~10) are accelerated on 
each FF fill in order to more efficiently extract energy from the RF 
structure. This effectively increases the repetition rate by an order 
of magnitude. 37 rets., 2 figs. 


10790 (SLAC-PUB-5406) The next linear collider. Ruth, 
R.D. Stanford Linear Accelerator Center, Menlo Park, CA (USA). 
[1990]. 22p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC03-76SF00515. (CONF-900799-3: 18. SLAC summer 
institute on particle physics: heavy quarks and gauge bosons, 
Stanford, CA (USA), 16-27 Jul 1990). Order Number DE91007589. 
Source: OSTI;NTIS;INIS; GPO Dep. 

In this paper we have outlined the basic issues important in the 
design of a Next Linear collider. The energy can be obtained by 
essentially conventional means, with the use of RF accelerating 
structures combined with high peak power RF sources — klystrons 
— which are similar to those used presently in the SLC. The key 
difference is the change of frequency by a factor of 4. For the struc- 
tures this change of frequency presents no problem. Structures at 
11.4 GHz have been constructed; damped and detuned structures 
have been built or are being designed. The power source is very 
close to realization. The klystron discussed this paper could easily 
provide enough power for the lower gradient option. The RF pulse 





compression necessary to achieve the proper pulse length has 
been tested and has behaved as theory would indicate. he lumi- 
nosity of the Next Linear Collider is perhaps the more difficult 
problem. To reach the desired levels, it is necessary to compress 
the beam spot to a few hundred square nanometers. This situation 
is forced upon us by conservation of energy; the wall-plug power 
must be kept within reasonable bounds. In spite of the small size 
required, many of the tolerance can be brought to conventional val- 
ues when compensation techniques are applied. The second major 
component to the luminosity increase is the acceleration of many 
bunches on each machine cycle. This increases the efficiency of 
the collider but also introduces many complications throughout all 
the subsystems. Experience have been gained at the SLC which 
accelerates three bunches on each cycle, and also at all long- 
pulse linacs which accelerate sometimes thousands of bunches on 
each cycle. Thus far, no fundamental problems have been discov- 
ered which would preclude the acceleration of trains of bunches. 


10791 (SSCL-341) The adoption of mechanized excavation 
techniques for the Superconducting Super Collider. Laughton, 
C.; Nelson, P.; Lundin, T. Superconducting Super Collider Lab., 
Dallas, TX (USA). Jan.1991. 8p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-89ER40486. (CONF-910435—-46: 
American Nuclear Society (ANS) international high level radioactive 
waste management conference, Las Vegas, NV (USA), 28 Apr - 3 
may 1991). Order Number DE91007586. Source: OSTI;NTIS;INIS; 
GPO Dep. 

The Superconducting Super Collider (SSC) is the latest and 
largest in a line of high-energy physics accelerator projects. The 
five increasingly energetic accelerators which make up the physics 
laboratory complex are to be housed almost entirely in subsurface 
structures, which will include over 100 km of small-diameter tunnel. 
Among other reasons, the Texas SSC site was chosen from a set 
of state proposals because of the suitability of the host rock materi- 
als for the performance of rapid and efficient excavation work. This 
site bedrock units are relatively soft and homogeneous and should 
allow for a maximum use of mechanical excavation plant for the 
various underground openings. This paper will review the site con- 
ditions and describe the developed understanding of geologic 
material behavior. With completion of planned large-scale in-situ 
studies of the ground behavior to provide acquisition of early site- 
specific excavation data, final design and construction detail of 
critical structures can be undertaken with the necessary degree of 
confidence to satisfy the stringent performance requirements. 5 
refs., 4 figs., 6 tabs. 
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Refer also to citation(s) 10847, 11321, 12171, 12172 


10792 (BNL-45482) Summary of the working group on 
“transverse emissions from photocathodes”. Fischer, J. 
(Brookhaven National Lab., Upton, NY (USA)); Kirk, H.; Srinivasan- 
Rao, T.; Tsang, T.; Willis, W.J. Brookhaven National Lab., Upton, 
NY (USA). Oct 1990. 6p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. (CONF-9004232-4: 
Prospects for a 1 Angstrom Free-Electron Laser (FEL) workshop, 
Sag Harbor, NY (USA), 22-27 Apr 1990). Order Number 
DE91008414. Source: OSTI;NTIS;INIS; GPO Dep. 

As the wavelength of the FEL decreases, so does the acceptable 
emittance of the electron beam entering the wiggler. Eventually, 
the emittance of the electrons as they leave the cathode begins to 
play a dominant role. The task facing the working group was to es- 
timate the lowest emittance attainable as they escape the surface. 
The emittance of these electrons are dictated by many factors in- 
cluding the kinetic energy imparted to them by the photons, the 
extraction and optical field and the temperature of the electrons 
and the lattice. Maximum contribution due to each of these effects 
are estimated in the following section. 5 refs., 2 figs., 1 tab. 


10793 (BNL-45600) Remarks on a polarized RHIC [Rela- 
tivistic Heavy lon Collider]. Bunce, G. Brookhaven National Lab., 
Upton, NY (USA). [1990]. 5p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. (CONF-9011177-2: 
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Polarized collider workshop, University Park, PA (USA), 15-17 Nov 
1990). Order Number DE91007089. Source: OSTI;NTIS;INIS; GPO 


A polarized proton program at RHIC, with the same luminosity 
as for unpolarized protons or L = 2 x 10°*cm~*sec—", is a very 
attractive possibility. Solutions for technical difficulties seem to be 
mostly in hand. As a benchmark, the error on a 2-spin asymmetry 
measurement for jets at pi = 50 GeV/c, for one Ap. = 1 GeV/c 
bin, Ay = 1, A¢ = 27is AA, = .005 for one month of running. This 
level of sensitivity offers a remarkable discovery potential. In these 
remarks | will discuss the steps necessary to arrive at polarized 
protons in RHIC, and develop benchmarks for sensitivity for mea- 
suring spin asymmetries for direct photons, jets, W*+, and Drell-Yan 
production. Closing remarks include possibilities for detectors, a 
discussion of the focus of the spin program, how a RHIC spin pro- 
gram fits in with other plans, and suggestions on our next step. 


10794 (BNL-45717) Polarized protons at RHIC. Tannen- 
baum, M.J. Brookhaven National Lab., Upton, NY (USA). Dec 
1990. 10p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH00016. (CONF-9011177-5: Polarized collider 
workshop, University Park, PA (USA), 15-17 Nov 1990). Order 
Number DE91008112. Source: OSTI;NTIS;INIS; GPO Dep. 

The Physics case is presented for the use of polarized protons 
at RHIC for one or two months each year. This would provide a fa- 
cility with polarizations of 250% high luminosity ~2.0 x 105? cm-? 
s~', the possibility of both longitudinal and transverse polarization 
at the interaction regions, and frequent polarization reversal for 
control of systematic errors. The annual integrated luminosity for 
such running (~10° sec per year) would be f Ldt = 2 x 10% 


cm? — roughly 20 times the total luminosity integrated in ~ 10 
years of operation of the CERN Collider (~10 inverse picobams, 
103” cm-*). This facility would be unique in the ability to perform 
parity-violating measurements and polarization test of QCD. Also, 
the existence of p-p collisions in a new energy range would permit 
the study of “classical” reactions like the total cross section and 
elastic scattering, etc., and serve as a complement to measure- 
ments from p-p colliders. 11 refs. 


10795 (FNAL/C—90/247) Coherent x-ray generation via 
laser pumping of a relativistic ion beam: Feasibility assess- 
ment. Bogacz, S.A. Fermi National Accelerator Lab., Batavia, IL 
(USA). Dec 1990. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH03000. (CONF-9104164-2: Conference 
on short-wavelength coherent radiation: generation and application, 
Monterey, CA (USA), 4-10 Apr 1991). Order Number DE91008029. 
Source: OSTI;NTIS;INIS; GPO Dep. 

Short communication. ION BEAMS/optical pumping; X-RAY 
LASERS; FEASIBILITY STUDIES; LASER RADIATION; RELA- 
TIVISTIC RANGE; HAMILTONIANS; COHERENT RADIATION 


10796 (FNAL/C—90/275) Low energy aspects of circular ac- 
celerators. Holmes, S.D. Fermi National Accelerator Lab., Batavia, 
IL (USA). Dec 1990. 25p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH03000. (CONF-901165—1: 4. 
joint US-CERN school on particle accelerators: course on frontiers 
of particle beams: intensity limitations, Hilton Head Island, SC 
(USA), 7-14 Nov 1990). Order Number DE91007061. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Performance in circular accelerators can be limited by some of 
the same sorts of phenomena described by Miller and Wangler in 
their lectures on low energy behavior in linear accelerators. In 
general the strength of the perturbation required to degrade perfor- 
mance is reduced in circular accelerators due to the repetitive 
nature of the orbits. For example, we shall see that space-charge 
can severely limit performance in circular accelerators even when 
operating far from the “space-charge dominated regime” as defined 
in linear accelerators. We will be discussing two particular aspects 
of low energy operation in circular accelerators — space-charge and 
transition. “Low energy” is defined within the context of these phe- 
nomena. We shall see that the phenomena are really only relevant 
in hadron accelerators. 


10797 (FNAL-TM-1709) A longitudinal emittance measure- 
ment program for the Fermilab boosters. Bharadwaj, V.; 
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Popovic, M. Fermi National Accelerator Lab., Batavia, IL (USA). 10 
Sep 1990. 10p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03000. Order Number DE91008419. Source: 
OSTI;NTIS; GPO Dep. 

We will describe a method of a longitudinal emittance measure- 
ment using TEK-DSA 602 scope and ACNET console program. 
The scope is used to measure Booster bunch length and a total 
peak to peak RF voltage on the gaps of the cavities. The signal for 
bunch length comes from 2 GHz bandwidth Resistive Wall Current 
Monitor. An extension of this method to measure greater than 100 
values of the longitudinal emittance in ne accelerator cycle is pro- 
posed. In addition this device can act as digital Mountain Range. 5 
refs., 7 figs. 


10798 (FNAL-TM-1712) Longitudinal periodicity in super- 
conducting dipole magnets. Kuchnir, M. Fermi National 
Accelerator Lab., Batavia, IL (USA). 25 Jan.1991. 4p. Sponsored 
by U.S. DOE Energy Research. DOE Contract ACO2-76CH03000. 
Order Number DE91008421. Source: OSTI;NTIS;INIS; GPO Dep. 

Recent magnetic measurements sensitive to the persistent cur- 
rents in superconducting HERA dipole magnets uncovered a 
longitudinal periodic pattern with a period equal to the pitch of the 
strands in the cable. Not all the observed facets of this phenome- 
non have been explained yet. Although the existence of this 
pattern does not affect the performance of the accelerator, it is of 
interest to understand its exact source. In this note it is suggested 
how this pattern could result from differences in the strands making 
up the cable. More specifically, from differences in their (Jc*D), the 
average of the product Jc*D of the filaments of a strand, where Jc 
is the critical current density and D is the diameter of the filament. 
These strand-to-strand differences in a cable are to be expected 
from the selection process that probably occurred in the cable 
manufacture: strands of high and low critical current were mixed in 
order to maximize cable production yield. 


10799 (FNAL-TM-1713) Phase and amplitude tuning proce- 
dures for the Fermilab linac. Owens, T.L. Fermi National 
Accelerator Lab., Batavia, IL (USA). 14 Jan 1991. 60p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-76CH03000. 
Order Number DE91008236. Source: OSTI;NTIS;INIS; GPO Dep. 

Procedures for both coarse and fine tuning of phase and ampli- 
tude of the Fermilab linear accelerator cavities are described. 
Coarse tuning is accomplished by measuring the change in energy 
as the phase of an individual accelerator cavity is adjusted. Proper 
field level occurs when the peak energy change equals the design 
value. Phase is initially set to calculated values relative to the 
phase at which the energy peak is measured. Fine tuning is ac- 
complished using the delta-t procedure developed at the Los 
Alamos National Laboratory. Preliminary tests of the delta-t proce- 
dure on the existing 200 MeV linac show qualitative trends in 
agreement with theory. The procedures described in this report 
have been proposed for use on the upgraded linac under construc- 
tion at Fermilab. 6 refs., 9 figs., 1 tab. 


10800 (INIS-mf-12795) DC and RF ion accelerators for 
MeV energies. Urbanus, W.H. Rijksuniversiteit Utrecht (Nether- 
lands). 18 Jan 1990 141p. Order Number DE91622722. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Includes summary in Dutch. 

This thesis deals with the transport and acceleration of intense 
ion beams in single-ended Van de Graaff accelerators and the mul- 
tiple beam rf accelerator MEQALAC (Multiple Electrostatic 
Quadrupole Array Linear Accelerator). Ch. 2 discusses several 
beam-envelope calculation techniques and describes the ion- 
optical components of a 1 MV, high-current, heavy-ion implantation 
facility and a 2 MV facility for analyzing purposes. The X-ray level 
of these accelerators is kept low, such that no shielding is needed, 
by keeping the energy of the secondary electrons sufficiently low, 
which is accomplished by a suppression system of small perma- 
nent magnets built in the acceleration tubes (ch. 3). Ch.’s 4,5 and 
6 cover various aspects of stage II of the MEQALAC project. This 
stage deals with the parallel acceleration of four high-current N* 
beams from 40 keV to 1 MeV. Acceleration takes place in 32 rf 
gaps which are part of a modified interdigital H-resonator. In be- 
tween the accelerating gaps, small electrostatic quadrupoles are 
mounted, which oppose the space charge forces of the intense ion 
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beams. The lenses are arranged in a periodic focusing structure. A 
bucket-type plasma ion source is used, which produces both N* 
and No* ions. In between the ion source and the MEQALAC sec- 
tion, a Low Energy Beam Transport (LEBT) section is mounted 
which provides for the drift space for a buncher. The latter device 
transforms the extracted dc beams into bunched beams which are 
accepted by the MEQALAC section. In ch. 4 the transport of ion 
beams that contain both N* and No* ions, so-called mixed beams, 
through the LEBT section is discussed and equations for the cur- 
rent limit of a mixed beam are derived. Bunching of mixed N*, No* 
beams is discussed in ch. 5. Multichannel acceleration of N* ions 
with the MEQALAC is discussed in ch. 6. (author). 122 refs.; 67 
figs.; 1 tab. 


10801 (INIS-SU-226/A, pp. 15-17) Experimental study on 
coherent radiation generated by relativistic beam in bending 
magnets edge fields. Kil’diyarova, L.R. (Kazanskij Gosudarstven- 
nyj Univ., Kazan (USSR)); Serov, A.V. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1989. 49p. (In Russian). In Experimental 
and theoretical physics: Collection. Order Number DE91003070. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Interference of coherent radiation with 7.6mm wavelength, gener- 
ated by 7 MeV electrons moving through two equal bending 
magnets separated by a rectilinear gap is experimentally studied. 
Dependences of intensities of radiation polarization o- and x- 
components on the dimension between the magnets and beam 
trajectory are determined. 11 refs.; 3 figs. 


10802 (INIS-SU-226/A, pp. 27-29) Increase of efficiency of 
electron acceleration by charge density wave due to specially 
shaped plasma density. Mtingva, S.K.; Gorbunov, L.M.; Kirsanov, 
V.I.; Ramazashvili, R.R. AN SSSR, Moscow (USSR). Fizicheskij 
Inst. 1989. 49p. (In Russian). In Experimental and theoretical 
physics: Collection. | Order Number DE91003070. Source: 
OSTI;NTIS (US Sales Only);INIS. 

A method for improving the electron acceleration efficiency by a 
charge density wave in a specially profiled inhomogeneous plasma 
is proposed. Examples of charge density wave excitation by short 
laser pulses and electron bunches are considered. 8 refs.; 1 fig. 


10803 (INIS-SU-226/A, pp. 36-39) Electromagnetic radiation 
of charged particles in edge fields of two arbitrary oriented 
magnets. Serov, A.V. AN SSSR, Moscow (USSR). Fizicheskij Inst. 
1989. 49p. (In Russian). In Experimental and theoretical physics: 
Collection. Order Number DE91003070. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Spectral-angular and polarization characteristics of electromag- 
netic radiation, formed on neighboring edges of two magnets with 
sharp edges, different values of the decay region length and mag- 
netic field amplitude, arbitrarily oriented with respect to each other, 
are considered. 6 refs.; 3 figs. 


10804 (LBL-29017) Automatic tracking of the intersection 
of a laser and electron beam. Turko, B.T. (Lawrence Berkeley 
Lab., CA (USA)); Fuzesy, R.Z.; Pripstein, D.A.; Kowitt, M.; Cham- 
berlain, O.; Shapiro, G.; Hughes, E. Lawrence Berkeley Lab., CA 
(USA). May 1990. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00098. (CONF-9010220-24: 1990 IEEE 
nuclear science symposium, Arlington, VA (USA), 23-27 Oct 1990). 
Order Number DE91007740. Source: OSTI;NTIS;INIS; GPO Dep. 

For the Compton Polarimeter experiment at the Stanford Linear 
Accelerator the crossing point of a laser beam and an electron 
beam must be kept accurate and stable. An electronic system is 
described for the automatic tracking and correcting of the beam 
crossing. A remote CCD camera, relatively insensitive to electro- 
magnetic disturbance, records small displacements of the pulsed 
laser beam. Video signals are analyzed at a remote station, the 
amount of drift from a selected reference point determined and the 
appropriate correction commands sent to the motorized mirror 
deflecting the laser beam. A description of the system, its perfor- 
mance and the test results are presented. 2 refs., 4 figs. 


10805 (LBL-29724) The evolution and limits of spectral 
bandwidth in free electron lasers. Kim, K.J. Lawrence Berkeley 
Lab., CA (USA). Nov 1990. 138p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00098. (CONF-9009166-17: 





12. international free electron laser conference (FEL-12), Paris 
(France), 17-21 Sep 1990). Order Number DE91007737. Source: 
OSTI;NTIS;INIS; GPO Dep. 

We study the bandwidths in free electron lasers (FELs) under 
different circumstances; for weakly saturated FELs in storage rings, 
the bandwidth is given be the formula derived in the super mode 
theory, while it is given by the Fourier transform of the electron 
pulse length in the strongly saturated FELs in linacs. The limiting 
bandwidth for the case of a DC beam is given by a Schawlow- 
Townes formula, but the approach to the limit is very slow. 14 refs. 


10806 (LBL—29981) Coherent radiation in an undulator. 
Chin, Yong Ho. Lawrence Berkeley Lab., CA (USA). Dec 1990. 
11p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. (CONF-9009292-4: 4. ICFA beam dynamics 
workshop, Tokyo (Japan), 22-29 Sep 1990). Order Number 
DE91007744. Source: OSTI;NTIS;INIS; GPO Dep. 

This paper is concerned with the synchrotron radiation from an 
undulating electron beam in a rectangular waveguide. The analysis 
is based on the dyadic Green's function approach to solve 
Maxwell’s equations in terms of the vector potential. It is shown an- 
alytically and numerically that the radiated energy spectrum may 
differ significantly from the free space results when the undulator 
length divided by the Lorentz factor of the electron beam is larger 
than the transverse size of the waveguide. Then, the appearance 
of the spectrum is changed into a small number of sharp peaks, 
each corresponding to an excited waveguide mode. The undulator 
radiation is identified with the wake field in beam instabilities. The 
concepts of wake function and impedance are introduced to 
formulate the present problem in the same manner as the beam in- 
stability problem, so that the accumulated techniques of the latter 
can be applied. It is shown that the obtained impedances satisfy 
the Panofsky-Wenzel theorem and other properties inevitable for 
wake fields. 4 refs., 2 figs. 


10807 (SLAC/AP—83) On the impedance due to synchrotron 
radiation. Heifets, S. (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA)); Michailichenko, A. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Dec 1990. 4p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC03-76SF00515. Order 
Number DE91007649. Source: OSTI;NTIS;INIS; GPO Dep. 

A qualitative consideration of the impedance caused by the syn- 
chrotron radiation is given. The rigorous results such as the value 
of the threshold frequency and the maximum value of the 
impedance are obtained in a simple way. 4 refs. 


10808 (SLAC/AP-84) Preliminary estimate of the B-factory 
impedance. Heifets, S. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Dec 1990. 5p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00515. Order Number 
DE91007648. Source: OSTI;NTIS;INIS; GPO Dep. 

A preliminary impedance budget for the B-factory is given. The 
appendix summarizes the possible designs of bellows. 


10809 (SLAC-CN-383-Rev.) Spin motion of electrons in the 
SLC linac: Revision. Panofsky, W.K.H. Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA). 15 Jan 1991. 4p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00515. Or- 
der Number DE91007527. Source: OSTI;NTIS;INIS; GPO Dep. 

It is generally expected that the depolarizing effects of the linear 
accelerator RF fields will be small. Recently Bill Atwood raised the 
question whether this conclusion is still correct in view of the fact 
that the particles in the SLC spend a larger fraction of their time at 
phase angles “off crest” due to BNS damping; since radial fields 
are in quadrature with the accelerating field this might imply that 
depolarizing effects are larger. On the other hand, because of the 
smaller emittance of the SLC relative to the earlier linac radial ex- 
cursions would be smaller. The anticipation is therefore that the 
depolarizing effect will again be negligible but it might be worth- 
while to update the early calculations of SLAC TN-63-97 revised. 
This paper discusses these updates. 


10810 (SLAC-PUB-4811) Basic optics of the SLC [Stanford 
Linear Collider] Final Focus System. Brown, K.L. Stanford Linear 
Accelerator Center, Menlo Park, CA (USA). Dec 1988. 3ip. 
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Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
76SF00515. (CONF-8806258-7: Workshop on physics of linear 
colliders; International workshop on next generation linear colliders, 
Capri (Italy); Stanford, CA (USA), 13-17 Jun 1988; 28 nov - 9 dec 
1988; CONF-8811179-1). Order Number DE91007414. Source: 
OSTI;NTIS;INIS; GPO Dep. 

In this report we discuss some general optics principles and 
scaling laws that have been useful in guiding the design and oper- 
ation of the Final Focus System for the Stanford Linear Collider. 
Included are expressions for the minimum B,* and By* that can be 
expected for the present SLC design at the interaction point as a 
function of beam emittance. 6 refs., 13 figs. 


10811 (SLAC-PUB-5396) HOM [higher order mode] losses 
at the Interaction Region of the B factory. Heifets, S. Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). Dec 1990. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00515. (SLAC/AP-81-Rev.;SLAC-ABC—1 4-Rev.;CONF- 
9010276-2-Rev.: International workshop on accelerators for 
asymmetric B-factories, Tsukuba (Japan), 4-6 Oct 1990). Order 
Number DE91007419. Source: OSTI;NTIS;INIS; GPO Dep. 

Masking at the Interaction Region (IR) will presumably reduce 
the synchrotron radiation background in the detector. One possible 
layout of the IR for the B factory, shows a rather complicated sys- 
tem of masks. A bunch passing each mask will generate RF 
waves. These waves (usually called higher order modes, HOMs) 
will be absorbed in the beam pipe wall producing additional heating 
and, interacting with the beam, kicking particles in the radial and 
azimuthal directions. This may change the bunch motion and its 
emittance. These effects are estimated in the present note. 4 refs., 
3 figs., 3 tabs. 


10812 (SLAC-PUB-5397) B-Factory storage ring design. 
Rees, J.R. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Jan 1991. 18p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00515. (CONF-900799-2: 18. SLAC 
summer institute on particle physics: heavy quarks and gauge 
bosons, Stanford, CA (USA), 16-27 Jul 1990). Order Number 
DE91007420. Source: OSTI;NTIS;INIS; GPO Dep. 

This report discusses the following topics: The challenges of a 
B-Factory; an existing B-Factory; CESR; constraints imposed by 
beam dynamics; the interaction region; and selected B-factory de- 
sign. (LSP) 


10813 (SLAC-PUB-5412) Invariant tori of the Poincare re- 
turn map as solutions of functional difference equations. 
Warnock, R.L. Stanford Linear Accelerator Center, Menlo Park, CA 
(USA). Jan 1991. 5p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00515. (CONF-9010270—2: U.S.-Japan 
workshop on nonlinear dynamics and acceleration mechanisms, 
Tsukuba (Japan), 22-25 Oct 1990). Order Number DE91007423. 
Source: OSTI;NTIS;INIS; GPO Dep. 

Functional difference equations characterize the invariant sur- 
faces of the Poincare return map of a general Hamiltonian system. 
Two different functional equations are derived. The first is analo- 
gous to the Hamilton-Jacobi equation and the second is a 
generalization of Moser's equation. Some properties of the equa- 
tions, and schemes for solving them numerically, are discussed. 7 
refs., 1 fig. 


10814 (SLAC-PUB-5414) Computation of invariant tori in 2 
+ degrees of freedom. Gabella, W.E. (Colorado Univ., Boulder, 
CO (USA). Dept. of Physics); Ruth, R.D.; Warnock, R.L. Stanford 
Linear Accelerator Center, Menlo Park, CA (USA). Jan 1991. 6p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
76SF00515. (CONF-9010270-3: U.S.Japan workshop on 
nonlinear dynamics and acceleration mechanisms, Tsukuba 
(Japan), 22-25 Oct 1990). Order Number DE91007424. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Approximate invariant tori in phase space are found using a non- 
perturbative, numerical solution of the Hamilton-Jacobi equation for 
a nonlinear, time-periodic Hamiltonian. The Hamiltonian is written 
in the action-angle variables of its solvable part. The solution of the 
Hamilton-Jacobi equation is represented as a Fourier series in the 
angle variables but not in the ‘time’ variable. The Fourier coeffi- 
cients of the solution are regarded as the fixed point of a nonlinear 
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map. The fixed point is found using a simple iteration or a Newton- 
Broyden iteration. The Newton-Broyden method is slower than the 
simple iteration, but it yields solutions at amplitudes that are signifi- 
cant compared to the ‘dynamic aperture.’ Invariant tori are found 
for the dynamics of a charged particle in a storage ring with sex- 
tupole magnets. 10 refs., 3 figs., 3 tabs. 


10815 (SLAC-PUB-5417) Report for working on coherent 
synchrotron radiation. Warnock, R.L. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Jan 1991. 5p. Sponsored by U.S. 
DOE Energy Research. DOE Contract ACO3-76SF00515. (CONF- 
9009292-3: 4. ICFA beam dynamics workshop, Tokyo (Japan), 
22-29 Sep 1990). Order Number DE91007592. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Short communication. SYNCHROTRON RADIATION/beam dy- 
namics; ELECTRIC IMPEDANCE; CHARGE DISTRIBUTION; 
COHERENT RADIATION; BEAM BUNCHING 


10816 (SSCL-265) Application of the SSCTRK numerical 
simulation program to the evaluation of the SSC magnet 
aperture. Garavaglia, T.; Kauffmann, S.K.; Stiening, R. Supercon- 
ducting Super Collider Lab., Dallas, TX (USA). Mar 1990. 16p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
89ER40486. (CONF-9003202-3: International industrial symposium 
on the supercollider, Miami Beach, FL (USA), 14-16 Mar 1990). 
Order Number DE91007661. Source: OSTI;NTIS;INIS; GPO Dep. 

The SSCTRK numerical simulation code has been used to esti- 
mate the benefit of increasing the SSC dipole aperture from 4 to 5 
cm. The increase in maximum amplitude of stable betatron oscilla- 
tions depends on the level to which systematic errors have been 
corrected. Two cases have been studied, a highly corrected ring 
and a ring with limited corrections. The maximum stable amplitude 
increase is approximately a factor of the ring with limited system- 
atic corrections. The aperture comparison has been made at 10° 
revolutions. Magnetic error assumptions are described in detail and 
a new table of errors suggested for future simulations is given. 8 
figs., 6 tabs. 


10817 (SSCL-277) Effects from measured ground motions 
at the SSC. Ng, King-Yuen (Fermi National Accelerator Lab., 
Batavia, IL (USA)); Peterson, J.M. Superconducting Super Collider 
Lab., Dallas, TX (USA). Dec 1990. 26p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-89ER40486. (FNAL/Pub-— 
9119). Order Number DE91007587. Source: OSTI;NTIS; GPO Dep. 
The separation of the two beams in the SSC caused by ground 
motion produced by railroad and highway traffic crossing over the 
ring and by nearby quarry blasts were estimated from measured 
amplitude spectra using a complete optical model of the accelera- 
tor lattice, but a simplified model of the ground structure. The 
beam separation expected from the largest ground motion 
recorded from train crossings is only a few percent of the rms 
beam width at the beam-crossing points. However, the beam sepa- 
ration caused by quarry blasts are larger and can momentarily 
produce significant loss in luminosity. 6 refs., 15 figs., 3 tabs. 


10818 (UCRL-JC—105569) Phase stability of a standing- 
wave free-electron laser. Sharp, W.M. (Lawrence Livermore 
National Lab., CA (USA)); Rangarajan, G.; Sessler, A.M.; Wurtele, 
J.S. Lawrence Livermore National Lab., CA (USA). Jan 1991. 13p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48 ;AC03-76SF00098. (CONF-910123-9: OE/LASE '91: 
4th Society of Photo-Optical Instrumentation Engineers (SPIE) in- 
ternational symposium, Los Angeles, CA (USA), 20-25 Jan 1991). 
Order Number DE91008068. Source: OSTI;NTIS; GPO Dep. 

The standing-wave free-electron laser (FEL) differs from a con- 
ventional linear-wiggler microwave FEL in using irises along the 
wiggler to form a series of standing-wave cavities and in reacceler- 
ating the beam between cavities to maintain the average energy. 
The device has been proposed for use in a two-beam accelerator 
because microwave power can be extracted more effectively than 
from a traveling-wave FEL. A simplified numerical simulation indi- 
cates that, with appropriate prebunching, the standing-wave FEL 
can produce an output signal that is effectively the same in all cav- 
ities. However, changes in the beam energy of less than 1% are 
found to introduce unacceptably large fluctuations of signal phase 
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along the device. Analytic calculations and single-particle simula- 
tions are used here to show that the phase fluctations result from 
beam synchrotron motion in the initial signal field, and an approxi- 
mate analytic expression for the signal phase is derived. Numerical 
simulations are used to illustrate the dependence of phase fluctua- 
tions on the beam prebunching, the beam-current axial profile, and 
the initial signal amplitude. 6 refs., 6 figs. 
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Refer also to citation(s) 10589, 10765, 10782, 10804, 10846, 
11237, 11238, 12167 


10819 (BNL-45543) Prediction of mirror performance from 
laboratory measurements. Church, E.L. (Army Armament Re- 
search, Development and Engineering Center, Dover, NJ (USA)); 
Takacs, P.Z. Brookhaven National Lab., Upton, NY (USA). Aug 
1989. 16p. Sponsored by U.S. Department of Defense; U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
890836-—29: 33. SPIE annual international technical symposium on 
optical and optoelectronic applied science and engineering, San 
Diego, CA (USA), 6-11 Aug 1989). Order Number DE91007554. 
Source: OSTI;NTIS; GPO Dep. 

This paper describes and illustrates a simple method of predict- 
ing the imaging performance of synchrotron mirrors from laboratory 
measurements of their profiles. It discusses the important role of 
the transverse coherence length of the incident radiation, the 
fractal-like form of the mirror roughness, mirror characterization, 
and the use of closed-form expressions for the predicted image in- 
tensities. The method and its results are illustrated by predicting 
the performance of a real mirror in a strawman geometry at the 
National Synchrotron Light Source. 5 figs. 


10820 (BNL-45579) The specification of glancing incidence 
mirrors in terms of system performance. Church, E.L. (Army Ar- 
mament Research, Development and Engineering Center, Dover, 
NJ (USA)); Takacs, P.Z. Brookhaven National Lab., Upton, NY 
(USA). Aug 1990. 5p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-900834—1: 15. congress 
of the International Commission for Optics: optics in complex sys- 
tems, Garmisch-Partenkirchen (Germany, F.R.), 5-10 Aug 1990). 
Order Number DE91007556. Source: OSTI;NTIS; GPO Dep. 

The authors have developed a simple analytic method of predict- 
ing the performance of glancing-incidence mirrors from laboratory 
measurements of their surface profiles and, conversely, of specify- 
ing mirror quality in terms of practical performance requirements. 
They call it the five-factor formula. This paper outlines its derivation 
and properties. 1 ref. 


10821 (BNL-45579-Rev.) The specification of glancing inci- 
dence mirrors in terms of system ‘ormance: Revision. 
Church, E.L: (Army Armament Research, Development and Engi- 
neering Center, Dover, NJ (USA)); Takacs, P.Z. Brookhaven 
National Lab., Upton, NY (USA). Sep 1990. 3p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH00016. (CONF- 
900924 1-2-Rev.: 1990 American Society of Photo-optical 
Engineers (ASPE) annual conference, Rochester, NY (USA), 23-28 
Sep 1990). Order Number DE91007564. Source: OSTI;NTIS; GPO 
Dep. 

Brookhaven National Laboratory is the site of the National Syn- 
chrotron Light Source (NSLS), which uses many high-performance 
mirrors for directing and focussing EUV and x-ray radiation. The 
authors have been involved with the measurement, testing and 
specification of these mirrors for a number of years, and this paper 
describes some of the interesting general issues that they have 
encountered. The issues discussed are metrology, statistical esti- 
mation, scattering, testing and specifications. 2 refs. 


10822 (BNL-45665) Magnetic measurements of the X25 
and X21 wigglers at the NSLS [National Synchrotron Light 
Source]. Solomon, L. (Brookhaven National Lab., Upton, NY 
(USA)); Galayda, J. Brookhaven National Lab., Upton, NY (USA). 
[1991]. 24p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO2-76CH00016. Order Number DE91008090. Source: 
OSTI;NTIS;INIS; GPO Dep. 





Between June 1988 and February 1989, three permanent mag- 
net hybrid insertion devices were installed into the X-Ray ring at 
the National Synchrotron Light Source at Brookhaven National Lab 
as part as of the Phase 2 facility upgrade. The three magnets con- 
sist of a soft x-ray undulator (SXU) and two hybrid wigglers, with 
peak fields of 0.35 and 1.2 Tesla respectively. Prior to these instal- 
lations magnetic measurements were performed at the NSLS 
Magnetic Measurements Lab in order to determine the operating 
values for the end corrector currents, the field quality, and the inte- 
grated multipoles associated with the magnet as a function of gap. 
Transfer function measurements were also carried out to determine 
the relative importance of the various block errors, and to deter- 
mine block placement within the magnet body. BNL-44921 
documents the measurements on the SXU magnet. This report 
presents the results of some of these measurements on the X21 
and X25 magnets; the measurements performed on these magnets 
were limited by scheduling concerns. 10 figs., 7 tabs. 


10823 (CERN-90-08) Europhysics conference on control 
systems for experimental physics: Proceedings. Kuiper, B. 
(European Lab. for Particle Physics, Geneva (Switzerland)). Euro- 
pean Organization for Nuclear Research, Geneva (Switzerland). 12 
Oct 1990. 592p. (CONF-8709397—: Europhysics conference on 
control systems for experimental physics, Villars-sur-Ollon (Switzer- 
land), 28 Sep - 2 oct 1987). Order Number DE91621346. Source: 
OSTI;NTIS (US Sales Only);INIS. 

This volume contains the proceedings of a conference dealing 
with computer control of particle accelerators and other larger 
experimental-physics installations. This conference in Villars was 
the second in a now-established biennial series starting in 1985 in 
Los Alamos and continuing in 1989 in Vancouver. It included 9 in- 
vited papers, presented orally, 61 contributed papers displayed as 
posters, 6 topical workshops, and 7 tutorials. With few exceptions, 
all papers appear in the proceedings. Topics include functioning or 
proposed control systems of several large accelerators (LEP, SSC, 
GSI, INP, IHEP) and the UA1 experiment at CERN, overviews and 
current status of control systems for other accelerators and associ- 


ated equipment, software, modelling, use of expert systems, 
maintenance, interfaces, network procedures and communications, 
and timing. Transcripts of the workshops have been reproduced in 
full, each followed by a summary. (orig.). 


10824 (CONF-910375—1) Enhanced heat transfer with metal 
wool filled tubes. Kuzay, T.M. (Argonne National Lab., IL (USA)); 
Collins, J.T.; Khounsary, A.M.; Morales, G. Argonne National Lab., 
IL (USA). Aug 1990. 30p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-31109-ENG-38. From ASME/JSME 
thermal engineering conference; Reno, NV (USA); 17-22 Mar 1991. 
Order Number DE91005831. Source: OSTI; NTIS; GPO Dep. 

The Advanced Photon Source (APS) to be constructed at Ar- 
gonne National Laboratory (ANL) utilizes magnetic devices which 
generate x-ray beams with very intense heat flux levels. The flux 
levels encountered can be one or two orders of magnitude higher 
than those commonly found in nuclear reactors or fusion devices. 
The beam line elements and optics on such beams pose signifi- 
cant challenge to the researchers and designers to keep them 
cooled at acceptable levels of surface temperature and/or tempera- 
ture gradients. Therefore, methods and techniques achieving heat 
removal enhancement are constantly sought. One such technique 
suggested and considered is the use of conductive metal wool 
filled tubes where the filter is brazed to the tube walls. A compara- 
tive investigation of the conventionally achievable heat transfer 
coefficient “h” with water and the wall conductance of a heavy wall 
copper tube reveals that major resistance is on the coolant side. 
Therefore, there exists a significant opportunity to improve heat 
transfer in the tubes by enhancement of the coolant side. To this 
end a variety of copper wool filled tubes as well as a commercially 
available enhanced copper tube were subjected to laboratory tests 
with water and conventional heating to assess the resulting heat 
transfer improvement. Design improvements using enhanced cool- 
ing are discussed in terms of structural weight, controls, grazing 
angles, the operational reliability. 9 refs., 11 figs., 5 tabs. 


10825 (DOE/ER/40350—4) [Multiple coil pulsed magnetic 
resonance method to measure the SSC bending magnet multi- 
pole moments]: Progress report, April 1, 1989-August 1990. 
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Clark, W.G. California Univ., Los Angeles, CA (USA). Dept. of 
Physics. 4 Sep 1990. 4p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-87ER40350. Order Number 
DE91007334. Source: OSTI;NTIS;INIS; GPO Dep. 

The main emphasis has been to continue development of the 
high frequency (to 300 MHz) instrumentation, to test the system on 
a prototype bending magnet, construct the high frequency 32- 
channel electronics and probes, to seek industrial partners for 
technology transfer and commercial exploitation, and to do com- 
puter simulations for optimizing design parameters. Experience 
gained from tests made on a dipole magnet at Lawrence Berkeley 
Laboratory was extremely valuable and has resulted in substantial 
modifications to the original design. 


10826 (FNAL-TM—1703) Strain energy minimization in SSC 
[Superconducting Super Collider] magnet winding. Cook, J.M. 
Argonne National Lab., IL (USA). 24 Sep 1990. 6p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC02-76CH03000. 
(SSCL-N-744;CONF-900944—39: Applied superconductivity confer- 
ence, Aspen, CO (USA), 24-28 Sep 1990). Order Number 
DE91007256. ‘Source: OSTI;NTIS; GPO Dep. 

Differential geometry provides a natural family of coordinate 
systems, the Frenet frame, in which to specify the geometric prop- 
erties of magnet winding. By a modification of the Euler-Bernoulli 
thin rod model, the strain energy is defined with respect to this 
frame. Then it is minimized by a direct method from the calculus of 
variations. The mathematics, its implementation in a computer pro- 
gram, and some analysis of an SSC dipole by the program will be 
described. 16 refs. 


10827 (FNAL-TM—1710) Modeling a ferrite-tuned RF cavity. 
Popovic, M. Fermi National Accelerator Lab., Batavia, IL (USA). 1 
Nov 1990. 4p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03000. Order Number DE91008235. Source: 
OSTI;NTIS;INIS; GPO Dep. 

A Fermilab Booster RF cavity has been modeled using computer 
codes collectively known as MAFIA. Because of the complicated 
geometry of these cavities over 87,000 mesh points were used to 
obtain an accurate simulation. The results of the numerical simula- 
tions were then compared with experimentally-measured resonant 
frequencies. The reasonable agreement found between the calcu- 
lations and the experimental data indicates that the URMEL-3D 
part of the MAFIA codes can be used to describe and design RF 
cavities with a permeability as high as yu = 12.0 and with a geome- 
try as complicated as that exhibited by the Fermilab Booster 
cavities. 2 refs., 3 figs., 2 tabs. 


10828 (FNAL-TM-1711) Beam dump designs and muon 
rates in main injector kaon experiments. Diehl, H.T. Fermi Na- 
tional Accelerator Lab., Batavia, IL (USA). Jan 1991. 21p. 
Sponsored by U.S. DOE Energy Research, DOE Con- 
tract AC02-76CH03000. Order Number DE91008227. Source: 
OSTI;NTIS;INIS; GPO Dep. 

A Monte Carlo study of muon fluxes from various beam dump 
designs for Main Injector kaon experiments was performed. The re- 
sults indicate that the design goal less than a megahertz of muons 
for 101° incident 125 GeV/c protons is achievable. 4 refs., 15 figs. 


10829 (FNAL-TM-1714) Shielding scaling calculations. 
Dugan, G. Fermi National Accelerator Lab., Batavia, IL (USA). 7 
Feb 1991. 24p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CHO3000. Order Number DE91008420. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This report describes the methods used to determine the scaling 
factors for the dependence of the attenuation of radiation dose with 
depth of soil-equivalent shielding, and ‘for the dependence of the 
radiation dose on the primary energy. 


10830 (INIS-SU-229, pp. 301) Bremsstrahlung + radiation 
beam in the RM-100 NilYaF MGU continuous-action electron 
accelerator first stage. Ishkhanov, B.S.; Mokeev, V.I. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 


Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 


darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
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1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref., 2 tabs. LINEAR ACCELERATORS/electron 
beams; BREMSSTRAHLUNG; GAMMA RADIATION; MEV RANGE 
01-10; MICRO AMP BEAM CURRENTS; RADIATION FLUX; TAR- 
GETS; TUNGSTEN; URANIUM 


10831 (INIS-SU-229, pp. 451) VECTOR on-line control sys- 
tem for lon magnetic separator. Shevchenko, V.A.; Skachko, 
L.B. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
18 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 ref. ON-LINE CONTROL SYSTEMS/ 
electromagnetic isotope separators; ACCURACY; FREQUENCY 
CONTROL; MAGNETIC FIELDS; MHZ RANGE 01-100 


10832 (INIS-SU-229, pp. 443) Installation for spectroscopic 
studies in accelerated charged particle beam of the U-150 cy- 
clotron. Akilov, F.S.; Amankulov, I.P.; Zhoviev, U.J.; Kos’yanov, 
P.M.; Kozin, N.V.; Kul’dzhanov, I.K.; Muminov, A.l. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 


Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 
Short note. 1 ref. GAMMA SPECTROMETERS /in-beam spec- 


troscopy; ALPHA BEAMS; GAMMA SPECTRA; ISOCHRONOUS 
CYCLOTRONS; MEV RANGE 10-100; NANO AMP BEAM CUR- 
RENTS 


10833 (INS-T-498) Workshop on TARN Il. Tokyo Univ., 
Tanashi (Japan). Inst. for Nuclear Study. Sep 1990. 130p. (In 
Japanese, English). (CONF-9003240—-: Workshop on TARN Il, 
Tanashi (Japan), 23-24 Mar 1990). Order Number DE91745029. 
Source: OSTI; NTIS (US Sales Only); INIS. 

This note is a collection of the reports at the workshop on TARN 
ll which was held on 23-24 March, 1990 at INS, University of 
Tokyo. The workshop was meant to understand the status of the 
synchrotron-cooler ring TARN II and to study on the possibilities of 
its applications to the physics research. Many interesting talks were 
presented for the acceleration and the physics. Despite a progress 
of R and D for the TARN Ii, there is still a large gap between the 
present performance and the physics requirement for the TARN Il. 
It is a important problem in future how to solve this discrepancy. 
The 17 of the presented papers are indexed individually. (J.P.N.). 


10834 (JINR-E-9-90-407) Generation and acceleration of 
high-current annular electron beam in linear induction acceler- 
ator and generation of the power microwave radiation from 
Cherenkov TWT. Abubakirov, E.B. (AN SSSR, Gorki (USSR). Inst. 
Prikladnoj Fiziki); Botvinnik, |.E.; Bratman, V.L.; Vinogradov, D.V.; 
Denisov, G.G.; Of itserov, M.M.; Arkhipov, O.V.; Bobyleva, L.V.; 
Kazacha, V.I.; Konnov, G.I.; Krasnykh, A.K.; Kuznetsov, 1.V.; Nikit- 
sky, A.Joint Inst. for Nuclear Research, Dubna (USSR). 1990. 10p. 
Sponsored by Joint Institute for Nuclear Research. (CONF-900603— 
59: EPAC '90: 2nd European particle accelerator conference 
ACROPOLIS, Nice (France), 11-16 Jun 1990). Order Number 
DE91007236. Source: OSTI;NTIS (US Sales Only); JINR, Publish- 
ing Dept., Head Post Office, P.O. Box 79 101000, Moscow, USSR. 

The section of linear induction accelerator (LIA) with a strong 
guiding magnetic field (up to 1.5 T), with output beam power up to 
2 GW and beam pulse duration 60 ns is created and investigated 
by experiment. The beam energy gain is equal to 10 keV/sm with 
the beam current up to 1.5 kA. In LIA the annular magnetically in- 
sulated cathode with explosive emission is used; the large length 
of the beam propagation (1.5 m) without spoiling of the beam with 
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high beam energy gain has been established. The microwave radia- 
tion power about 30 + 100 MW has been achieved from relativistic 
Cherenkov travelling wave tube (TWT) with high exponentional 
gain on the basis of LIA and high-current diode. 5 refs., 6 figs. 


10835 (LBL-28883) Development of scaling rules for 
Rutherford type superconducting cables. Royet, J.M.; Scanian, 
R.M. Lawrence Livermore National Lab., CA (USA). Sep 1990. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
76SF00098. (CONF-900944—41: Applied superconductivity 
conference, Aspen, CO (USA), 24-28 Sep 1990). Order Number 
DE91007644. Source: OSTI;NTIS;INIS; GPO Dep. 

During the R&D phase of the Superconducting Supercollider 
(SSC) program, LBL was responsible for establishing the parame- 
ters for cables used in SSC dipole and quadrupole magnets. In 
addition, the design and fabrication of a new cable for use in the 
Low Beta Quadrupoles. As a result of the development work on 
these and other cables, we have arrived a set of scaling rules 
which provide guidelines for choosing the parameters for a wide 
range of superconducting cables. These parameters include strand 
size, strand number, keystone angle, percent compaction, cable 
pitch and compacted cable dimensions. In addition, we have 
defined the tolerance ranges for the key cable manufacturing pa- 
rameters such as mandrel size and shape, stand tension, and 
Turkshead temperature control. In this paper, we present the re- 
sults on cables ranging from 8 strands to 36 strands of 0.65mm 
wire and from 8 strands to 30 strands of 0.8mm wire. We use 
these results to demonstrate the application of the scaling rules for 
Rutherford-type cable. 


10836 (LBL-28910) New measurements of magnetic field 
decay in 1 meter SSC-type dipoles. Gilbert, W.S.; Althaus, R.F.; 
Barale, P.J.; Benjegerdes, R.W.; Green, M.A.; Green, M.I.; Scan- 
lan, R.M. Lawrence Berkeley Lab., CA (USA). Sep 1990. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO03- 
76SF00098. (CONF-900944-40: Applied superconductivity 
conference, Aspen, CO (USA), 24-28 Sep 1990). Order Number 
DE91007641. Source: OSTI;NTIS;INIS; GPO Dep. 

Previous studies of magnetic field decay in model SSC dipoles 
due to changes in magnetization currents caused by flux creep 
have used the assumed SSC injection energy of 1 TeV, or 0.33 
tesla central dipole field, and an excitation to the storage field of 
6.6 tesla. More recently, it has been decided to inject at 2 TeV, or 
0.66 tesla and so more recent tests have been carried out at the 
new injection field, or at both the new and old fields. Additionally, 
the effect of temperature changes and excitation cycles on the field 
decay have been studied. 6 refs., 11 figs., 2 tabs. 


10837 (LBL-28947) High speed data transmission at the 
Superconducting Super Collider. Leskovar, B. Lawrence Berke- 
ley Lab., CA (USA). Apr 1990. 8p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00098. (CONF-9010220-25: 
1990 IEEE nuclear science symposium, Arlington, VA (USA), 23-27 
Oct 1990). Order Number DE91007747. Source: OSTI;NTIS;INIS; 
GPO Dep. 

High speed data transmission using fiber optics in the data ac- 
quisition system of the Superconducting Super Collider has been 
investigated. Emphasis is placed on the high speed data 
transmission system overview, the local data network and on sub- 
assemblies, such as optical transmitters and receivers. Also, the 
performance of candidate subassemblies having a low power dissi- 
pation for the data acquisition system is discussed. 14 refs., 5 figs. 


10838 (LBL-—29565) lon source and injector improvements 
at the superHILAC. Feinberg, B.; Behrsing, G.; Gavin, B.; Ryce, 
S.; Sihler, K.; Syversrud, D. Lawrence Berkeley Lab., CA (USA). 
Sep 1990. 5p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC03-76SF00098. (CONF-9009123-65: Linear accelera- 
tor conference, Albuquerque, NM (USA), 9-14 Sep 1990). Order 
Number DE91007645. Source: OSTI;NTIS;INIS; GPO Dep. 

Major improvements have been made on the Adam injector at 
the SuperHILAC heavy ion accelerator. Adam is a pressurized 
Cockcroft-Walton injector, typically run at voltages in excess of 2 
MeV. The PIG ion source was redesigned to increase the length of 
the discharge column and the extraction slit, while remaining within 
the magnet poles of the source magnet. To maintain cooling, part 





of the thinner soft-iron end cap was replaced with a copper sec- 
tion, modifying the magnetic circuit. These modifications resulted in 
more than doubling the ion beam intensity. A large liquid nitrogen 
cryotrap within the pressure vessel was replaced by an RF 
shielded, commercial cryopump head with a custom pumping ar- 
ray. This reduced the pressure at the ground end of the injector by 
an order of magnitude and reduced that at the source by a factor 
of two, even with the additional gas load due to the longer slit. The 
pressure reduction was essential to minimize charge exchange 
loss of the highly charged ions, such as Fe**. Plans are underway 
to replace a 3 watt cryopump in the terminal end with a 10 watt 
pump which is expected to result in a 50% faster cooldown time, 
and greater than a 50% increase in running time before regenera- 
tion of the cryopump is necessary. 3 refs., 4 figs. 


10839 (SLAC-PUB-5409) Radio frequency pulse compres- 
sion experiments at SLAC [Stanford Linear Accelerator 
Center]. Farkas, Z.D.; Lavine, T.L.; Menegat, A.; Miller, R.H.; Nan- 
tista, C.; Spalek, G.; Wilson, P.B. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Jan 1991. 10p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC03-76SF00515. (CONF- 
910123-3: OE/LASE '91: 4th Society of Photo-Optical 
Instrumentation Engineers (SPIE) international symposium, Los An- 
geles, CA (USA), 20-25 Jan 1991). Order Number DE91007590. 
Source: OSTI;NTIS;INIS; GPO Dep. 

Proposed future positron-electron linear colliders would be capa- 
ble of investigating fundamental processes of interest in the 0.5-5 
TeV beam-energy range. At the SLAC Linear Collider (SLC) gradi- 
ent of about 20 MV/m this would imply prohibitive lengths of about 
50-250 kilometers per linac. We can reduce the length by increas- 
ing the gradient but this implies high peak power, on the order of 
400— to 1000-MW at X-Band. One possible way to generate high 
peak power is to generate a relatively long pulse at a relatively low 
power and compress it into a short pulse with higher peak power. 
It is possible to compress before DC to RF conversion, as is done 
using magnetic switching for induction linacs, or after DC to RF 
conversion, as is done for the SLC. Using RF pulse compression it 
is possible to boost the 50— to 100-MW output that has already 
been obtained from high-power X-Band klystrons the levels re- 
quired by the linear colliders. In this note only radio frequency 
pulse compression (RFPC) is considered. 


10840 


(SLAC-PUB-5416) Design of a high power cross 
field amplifier at X band with an internally coupled waveguide. 
Eppley, K.; Ko, Kwok. Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Jan 1991. 11p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00515. (CONF-910123—4: 
OE/LASE '91: 4th Society of Photo-Optical Instrumentation Engi- 
neers (SPIE) international symposium, Los Angeles, CA (USA), 


20-25 Jan 1991). Order 
OSTI;NTIS;INIS; GPO Dep. 
Cross field amplifiers (CFA) have been used in many applica- 
tions where high power, high frequency microwaves are needed. 
Although these tubes have been manufactured for decades, theo- 
retical analysis of their properties is not as highly developed as for 
other microwave devices such as klystrons. We have developed a 
simulation model for CFAs using the PIC code CONDOR. Our sim- 
ulations indicate that there are limits to the maximum RF field 
strength that a CEA can sustain. When the fields become too high, 
efficiency becomes very poor, and the currents drawn may become 
so large that secondary emission cannot be maintained. It is there- 
fore desirable to reduce the circuit impedance of a very high power 
tube. One method for doing this, proposed by Feinstein, involves 
periodically coupling a standard CFA circuit to an internal wave- 
guide. Most of the power flows in the waveguide, so the overall 
impedance is much reduced. By adjusting the guide dimensions 
one can vary the impedance. Thus one can retain high impedance 
at the low power end but low impedance at the high power end. In 
principle one can maintain constant RF voltage throughout the 
tube. CONDOR simulations have identified a good operating point 
at X band, with power generation of over 5 MW per cm and total 
efficiency of over 60 percent. ARGUS simulations have modelled 
the cold test properties of the coupled structure. The nominal de- 
sign specifications are 300 MW output, 17 db gain, frequency 11.4 
GHz, de voltage 142 kV, magnetic field 5 kG, anode cathode gap 


Number DE91007591. Source: 
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3.6 mm, total interaction length about 60 cm. We will discuss the 
results of code simulations and report on the status of the experi- 
mental effort. 


10841 (SSCL-270) Studies of cold pretection diodes. 
Carcagno, R. (Superconducting Super Collider Lab., Dallas, TX 
(USA)); Zeigler, J. Superconducting Super Collider Lab., Dallas, TX 
(USA). Mar 1990. 15p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-89ER40486. (CONF-900348-21: 2. interna- 
tional industrialization symposium on the super collider (IISSC), 
Miami, FL (USA), 14-16 Mar 1990). Order Number DE91008203. 
Source: OSTI;NTIS;INIS; GPO Dep. 

The feasibility of a passive quench protection system for the Su- 
perconducting Supercollider (SSC) main ring magnets depends on 
the radiation resistance and reliability of the diodes used as current 
bypass elements. These diodes would be located inside the mag- 
net cryostat, subjecting them to liquid helium temperature and a 
relatively high radiation flux. Experimental and theoretical efforts 
have identified a commercially available diode which appears to be 
capable of surviving the cryogenic temperature and radiation envi- 
ronment of the accelerator. High current 4 measurements indicate 
that the usable lifetime of this diode, based on an estimate of the 
peak junction temperature during a quench pulse, is an order of 
magnitude greater then than the expected lifetime of the SSC it- 
self. However, an unexpected relationship was discovered between 
the diode turn-on voltage at 5 K and the most recent reverse volt- 
age or temperature excursion. This turn-on voltage as a function of 
radiation exposure appears to be erratic and indicates a need for 
further investigation. 11 refs., 8 figs., 2 tabs. 


10842 (SSCL-337) The prototype message broadcast sys- 
tem for the Superconducting Super Collider. Low, K.; Skegg, R. 
Superconducting Super Collider Lab., Dallas, TX (USA). Nov 1990. 
9p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-89ER40486. Order Number DE91007585. Source: 
OSTI;NTIS;INIS; GPO Dep. 

A prototype unified message broadcast system to handle the 
site-wide distribution of all control system messages for the Super- 
conducting Super Collider is presented. The messages are 
assembled in the control room area and encapsulated for transmis- 
sion via a general fiber-optic link system to devices distributed 
throughout 70 miles of tunnels. An embedded timing signal is used 
by the distribution system to ensure that messages arrive at all de- 
vices simultaneously. Devices receive messages using a special 
receiver sub-system. A simple version of this system is to be used 
in the Accelerator Systems String Test (ASST) at the SSC site in 
1991. 3 refs., 6 figs., 1 tab. 


10843 (SSCL-359) A possible mechanism for enhanced 
persistent current sextupole decay in SSC dipoles. Stiening, R. 
Superconducting Super Collider Lab., Dallas, TX (USA). Jan 1991. 
10p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-89ER40486. Order Number DE91007588. Source: 
OSTI;NTIS;INIS; GPO Dep. 

It has recently been discovered that the HEAR superconducting 
dipoles have a periodic pattern in their fields as measured along 
the axis of the dipole. This effect has more recently been observed 
in the prototype SSC 5 cm dipole. The wavelength of the periods 

served in both dipoles is equal to the transposition pitch length 

the Rutherford cable. A plausible explanation for the periodic 
pattern is the existence of a transport current trapped within the 
cable. That is, a current which runs through one strand from the 
solder joint at the one end of the cable to the solder joint at the 
other end, and which returns back by way of another strand. The 
average current in the strands, which is the current from the power 
supply, is unaffected by the presence of currents trapped within the 
cable. The size of the observed field oscillation suggests that the 
trapped currents might be as large as 100 amps. There is evi- 
dence that the trappec currents are time dependent. This is 
reasonable since the |-V characteristics of the various resistive ele- 
ments in the cable are all different so the equilibrium distribution of 
current in the strands should depend on the excitation level of the 
magnet. It is the purpose of this note to point out that the time de- 
pendence of trapped currents is a powerful mechanism for causing 
the time decay of “persistent current” multipoles. 
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10844 (UCRL-JC—103826) Simulation of a standing-wave 
free-electron laser. Sharp, W.M. (Lawrence Livermore National 
Lab., CA (USA)); Sessler, A.M.; Whittum, D.H.; Wurtele, J.S.; Me- 
Dermott, D.; Luhmann, N. Lawrence Livermore National Lab., CA 
(USA). Sep 1990. 6p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48 ;AC03-76SF00098. (CONF- 
9009123-64: Linear accelerator conference, Albuquerque, NM 
(USA), 9-14 Sep 1990). Order Number DE91007330. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The standing-wave free-electron laser (FEL) differs from a con- 
ventional linear-wiggler microwave FEL in using irises along the 
wiggler to form a series of standing-wave cavities and in reacceler- 
ating the beam between cavities to maintain the average energy. 
The device has been proposed for use in a two-beam accelerator 
(TBA) because microwave power can be extracted more effectively 
than from a traveling-wave FEL. The standing-wave FEL is mod- 
eled in the continuum limit by a set of equations describing the 
coupling of a one-dimensional beam to a TE; rectangular- 
waveguide mode. Analytic calculations and numerical simulations 
are used to determine the time variation of the reacceleration field 
and the prebunching required so that the final microwave energy is 
the same in all cavities. The microwave energy and phase are 
found to be insensitive to modest spreads in the beam energy and 
phase and to errors in the reacceleration field and the beam cur- 
rent, but the output phase appears sensitive to beam-energy errors 
and to timing jitter. 


10845 (UCRL-JC—106216) Relativistic klystron research for 
future linear colliders. Westenskow, G.A.; Houck, T.L.; Ryne, 
R.D. Lawrence Livermore National Lab., CA (USA). Jan 1991. 8p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-910123-12: OE/LASE '91: 4th Society of 
Photo-Optical Instrumentation Engineers (SPIE) international sym- 
posium, Los Angeles, CA (USA), 20-25 Jan 1991). Order Number 
DE91008063. Source: OSTI;NTIS;INIS; GPO Dep. 

We are continuing our work to develop high-power 11.4-GHz rel- 
ativistic klystrons suitable for driving future linear colliders. Peak rf 
power levels of 330 MW have been achieved using an 11.4 GHz, 
high-gain tube with multiple output structures. In these experiments 
the rf pulse is of the same duration as the beam current pulse. 
Experiments have been preformed on two short sections of high- 
gradient accelerator using the rf power from a relativistic klystron. 
An average accelerating gradient of 84 MV/m has been achieved 
with 80-MW of rf power. The use of the front end of the Advanced 
Test Accelerator at Lawrence Livermore National Laboratory will al- 
low future test of new rf sources and tests of two-beam accelerator 
concepts. We are ready to test a 3-MV rf generator which uses 
transverse modulation. 9 refs., 9 figs. 


4304 Storage Rings 
Refer also to citation(s) 10812, 11321, 11363 


10846 (BNL-42941) UHV photoelectron x-ray beam posi- 
tion monitor. Johnson, E.D.; Oversluizen, T. Brookhaven National 
Lab., Upton, NY (USA). [1989]. 14p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
890802-33: 1989 synchrotron radiation instrumentation (SRI-6) 


national conference, Berkeley, CA (USA), 6-10 Aug 1989). Order®, 


Number DE91007565. Source: OSTI;NTIS;INIS; GPO Dep. 

As part of our research program to develop viable beam position 
monitors for both the X-ray and VUV beamlines at the NSLS, we 
have constructed vertical photon beam position monitors which are 
presently mounted in two front-ends in the X-ray ring. These area- 
type detectors are located before the safety shutters and are, 
therefore, able to monitor the beam position even during injection. 
The features of this type of monitor which contribute to its long- 
term stability, position sensitivity, and immunity to horizontal beam 
motion have been examined and will be discussed. 6 refs., 4 figs. 


10847 (SLAC-TN-90-4) The potential for short-term im- 
provements in PEP. Bloom, E. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)); Cornacchia, M.; Corbett, J.; 
Davies-White, W.; Donald, M.; Godfrey, G.; Holtzapple, R.; Howry, 
S.; King, A.; Nuhn, H.D.; Salsburg, B.; Stege, R.; Taylor, T.; Winick, 
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H.; Chin, Y.; Ronan,Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Feb 1991. 9p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00515 ;AC03-82ER13000. Or- 
der Number DE91008226. Source: OSTI;NTIS;INIS; GPO Dep. 
The possibility of a short-term luminosity increase of PEP is re- 
viewed. In the context of this report, short-term improvements 
imply that no major new hardware items are required, with the ex- 
ception of feedback systems. The luminosity upgrade is obtained 
by multibunch (9 on 9) operation, by removing some of the heating 
problems, and by an increase in the beam stay-clear region, which 
in the past had limited the lowest vertical 6-function at the interac- 
tion point (IP) to 5.5 cm. This note summarizes the results of 
studies made to evaluate the potential for luminosity increase. We 
emphasize the importance of these results to the PEP experimental 
program and the B-factory R&D, and we describe the accelerator 
physics studies on PEP required to implement the upgrade. An op- 
erating energy of 13.7 GeV is assumed throughout this report. The 
conclusions of our study are that, in the short term, a luminosity of 
2 x 10°? cm—' sec™' is theoretically achievable. The highest lumi- 
nosity obtained in PEP so far has been 6 x 10°1 cm-? sec". 
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Refer also to citation(s) 9776, 9802, 9805, 9806, 9807, 9808, 
9809, 10913, 10915, 10931, 10982, 11027, 11081, 11296, 11299, 
11306, 11307, 11319, 11322, 11363, 11918 


10848 (ANSTO/E-684) The Australian Commonwealth 
standard of measurement for absorbed radiation dose. Part 1: 
Part 1: control, monitoring and performance of the Urquhart 
graphite microcalorimeter. Sherlock, S.L. Australian Nuclear Sci- 
ence and Technology Organisation, Lucas Heights (Australia). Aug 
1989. 61p. Order Number DE91619347. Source: OSTI;NTIS (US 
Sales Only);INIS. 

As an agent for the Commonwealth Scientific and Industrial Re- 
search Organisation, the Australian Nuclear Science and 
Technology Organisation is responsible for maintenance of the Aus- 
tralian Commonwealth standard of absorbed dose. This standard of 
measurement has application in radiation therapy dosimetry, which 
is required for the treatment of cancer patients. This report is the 
first in a series of reports documenting the absorbed dose standard 
for photon beams in the range from 1 to 25 MeV. The Urquhart 
graphite micro-calorimeters, which is used for the determination of 
absorbed dose under high energy photon beams, has been now 
placed under computer control. Accordingly, a complete upgrade of 
the calorimeter systems was performed to allow operation in the 
hospital. In this report, control and monitoring techniques have 
been described, with an assessment of the performance achieved 
being given for 6 and 18 MeV bremsstrahlung beams. Random er- 
rors have been reduced to near negligible proportions, while 
systematic errors have been minimized by achieving true quasi- 
adiabatic operation. 16 refs., 9 tabs., 11 figs. 


10849 (ARL/TR-088) Calibration facility for radiation pro- 
tection monitors in Australia-technical details. Hargrave, J.N.; 
Allen, P.D. Australian Radiation Lab., Melbourne (Australia). Dec 
1989. 26p. Order Number DE91619348. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The Australian Radiation Laboratory's facility provides accurately 
known exposure/air kerma rates from sealed gamma-ray sources. 
Instruments may be mounted on a rotatable table and their re- 
sponse tested for angular dependence. The facility also includes a 
calibrated 100 ml ionization chamber and electrometer. The cham- 
ber can be used in conjunction with an x-ray source to evaluate 
the performance of an instrument at relatively high exposure rates 
and at x-ray energies. The details of the equipment and its practi- 
cal use are provided. 9 refs., 2 tabs., 9 figs. 


10850 (ARL/TR-089) The A.R.L. whole body monitor. 
Kotler, L.H. Australian Radiation Lab., Melbourne (Australia). Feb 





1990. 96p. Order Number DE91619393. Source: OSTI;NTIS (US 
Sales Only);INIS. 

This report describes a Whole Body Monitor based on four un- 
collimated Nal(Tl) detectors in a static geometry in use at the 
Australian Radiation Laboratory. A detailed discussion is presented 
on the methodology used to estimate the detector efficiency for any 
arbitrary source whose shape can be described analytically. This 
procedure is valid for photon emitters in the range 120 keV to 2.6 
MeV. By the use of simple geometric models, this approach is ap- 
plied to the whole body as well as for certain internal organs. For 
lower photon energies, a discussion of methods using Nal(Tl) de- 
tectors to detect in-vivo sources by analysis of pulse-height spectra, 
is presented. in addition, the application of the Whole Body Monitor 
in the study of human calcium metabolism, using the tracer *”Ca is 
described. Results of measurments on the natural activity of possi- 
ble candidates for components of the concrete base of the Whole 
Body Monitor are presented. 74 refs., 22 tabs., 40 figs. 


10851 (BNL-44748) Investigation of chevron cathode pads 
for position encoding in very high rate, gas proportional 
chambers. Yu, B. (Brookhaven National Lab., Upton, NY (USA)); 
Smith, G.C.; Radeka, V.; Mathieson, E. Brookhaven National Lab., 
Upton, NY (USA). Nov 1990. 9p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH00016. (CONF-9010220—22: 
1990 IEEE nuclear science symposium, Arlington, VA (USA), 23-27 
Oct 1990). Order Number DE91007553. Source: OSTI;NTIS; GPO 
Dep. 

An important requirement that is common to position sensitive 
detector development in many fields, is an increase in counting 
rate capability. New techniques for position encoding in very high 
rate particle and photon detectors will be required in experiments 
planned for future particle accelerators such as the Superconduct- 
ing Super Collider and new, high intensity, synchrotron sources. 
We are carrying out a detailed theoretical and experimental study of 
a position interpolation technique in which a row of chevron shaped 
cathode pads lies underneath each anode wire of a proportional 
chamber. Centroid finding of the cathode induced charge is per- 
formed on the signals from the chevron pads. High event rate and 
multiplicity are achieved by parallel readout. Results are presented 
which illustrate the reduction, to an acceptably low level, of differ- 
ential non-linearity by specific changes in the chevron geometry, 
position resolution of about 110 um (FWHM) for 5.4 keV X-rays in- 
dependent of wire length, and the role played by avalanche angular 
localization in the position interpolation technique. 13 refs., 8 figs. 


10852 (CIEMAT-632) Drift chamber detectors. Duran, |.; 
Martinez Laso, L. Centro de Investigaciones Energeticas, Medioam- 
bientales y Tecnologicas, Madrid (Spain). 1989. 78p. (In Spanish). 
Order Number DE91741656. Source: OSTI; NTIS (US Sales Only). 

A review of High Energy Physics detectors based on drift cham- 
bers is presented. The ionization, drift diffusion, multiplication and 
detection principles are described. Most common drift media are 
analysied, and a classification of the detectors according to its 
geometry is done. Finally the standard read-out methods are dis- 
played and the limits of the spatial resolution are discussed. 
(Author) 


10853 (CIEMAT-638) Characterization of a thermoluminis- 
cence personnel dosimetry system. Vazquez, C.; Saez, J.C.; 
Labarta, T. Centro de Investigaciones Energeticas, Medioambien- 
tales y Tecnologicas, Madrid (Spain). 1989. 38p. (in Spanish). 
Order Number DE91741658. Source: OSTI; NTIS (US Sales Only). 

Various tests carried out to characterize a Thermoluminiscence 
Personnel Dosimetry Automatic System, based on the optical heat- 
ing of amultielement dosemeter are presented. The dosemeter 
consists of Lithium Borate (Copper) and Calcium Sulphate (Thal- 
lium) phosphors. The Dosimetric System shows some outstanding 
features, such as its simplicity (no aditional annealing procedures 
are required), its short reading cycle 160 TLD per hour and its data 
handling capabilities (RS- 232C and Parallel Printer digital ports 
and four analigic outputs for Glow Curve Adquisition). The tests 
performed have been designed to conform with the different exist- 
ing international Standards and Recommendations (ANSI: 
N13.11-1983; IEC:Draft 45B-1987, ISO:DP 8034- 1984) The new 
radiological quantities (1.C.R.U.-19855) have been used for calibra- 
tion. The results obtained (linearity, repeatibility, detection 
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threshold, residue, stability of stored information, etc) show the op- 
timum performance of this dosimetric system in its aplication to 
routine personnel dose monitoring. Based on the dosemeter en- 
ergy discriminating response, an algorithm for dose assesment has 
been developed. The method allows personal dose calculations 
within 10% and gives valuable information on the quality and en- 
ergy of incident radiation, for photons from 30 to 2000 keV and for 
Beta penetrating radiation (Sr/Y, U). (Author) 


10854 (CIEMAT-638) Characterization of a thermoluminis- 
cence personnel dosimetry system. Vazquez Lopez, C.; Saez, 
J.C.; Labarta, T. Centro de Investigaciones Energeticas, Medioam- 
bientales y Tecnologicas (CIEMAT), Madrid (Spain). 1989. 42p. (In 
Spanish). Order Number DE91619349. Source: OST!;NTIS (US 
Sales Only);INIS. 

Various tests carried out to characterize a Thermoluminiscence 
Personnel Dosimetry Automatic System, based on the optical heat- 
ing of a multielement dosemeter are presented. The dosemeter 
consists of Lithium Borate (Copper) and Calcium Sulphate (Thal- 
lium) phosphors. The Dosimetric System shows some outstanding 
features, such as its simplicity (no aditional annealing procedures 
are required), its short reading cycle (160 TLD per hour) and its 
data handling capabilities (RS-232C and Parallel Printer digital 
ports and four analigic outputs for Glow Curve Adquisition). The 
tests performed have bean designed to conform with the different 
existing international Standards and Recommendations (ANSI: 
N13.11-1983; IEC:Draft 45B-1987, ISO:DP 8034-1984) The new 
radiological quantities (|.C.R.U.-19855) have been used for calibra- 
tion. The results obtained (linearity, repeatibility, detection 
threshold, residue, stability of stored information, etc) show the op- 
timum performance of this dosimetric system in its aplication to 
routine personne! dose monitoring. Based on the dosemeter en- 
ergy discriminating response, an algorithm for dose assesment has 
been developed. The method allows personal dose calculations 
within 10% and gives valuable information on the quality and en- 
ergy of incident radiation, for photons from 30 to 2000 keV and for 
Beta penetrating radiation (Sr/Y, U). (Author). 


10855 (CIEMAT-639) Experimental work on drift chambers. 
Alcaraz, J.; Duran, |.; Gonzalez, E.; Martinez-Laso, L.; Olmos, P. 
Centro de Investigaciones Energeticas, Medioambientales y Tecno- 
logicas, Madrid (Spain). 1989. 95p. (In Spanish). Order Number 
DE91741659. Source: OSTI; NTIS (US Sales Only). 

An experimental work made on drift chambers is described in 
two chapters. In the firt chapter we present the description of the 
experimental installation used, as well as some details on the data 
adquisition systems and the characteristics on three ways used for 
calibration proposes (cosmic muons, 6 radiation and test beam us- 
ing SPS at CERN facilities). The second chapter describes the 
defferent prototypes studied. The experimental set up and the anal- 
ysis are given. Some results are discussed. The magnetic field 
effect is also studied. (Author) 


10856 (CIEMAT-658) Study of the Kinetics parameters in 
LIF: Mg, Cu, P. Delgado, A. (Centro de Investigaciones Energeti- 
cas, Medioambientales y Technologicas, Madrid (Spain)); 
Gomez-Ros, J.M; Bacci, C.; Damilano, R.; Furetta, C.; Rispoli, B.; 
Cai, G.G.; Zhu, J. Centro de Investigaciones Energeticas, 
Medioambientales y Tecnologicas, Madrid (Spain). 1990. 58p. Or- 
der Number DE91741663. Source: OSTI; NTIS (US Sales Only). 

This report contains a collection of data on the kinetics parame- 
ters of the main thermoluminiscent peaks in LiF:Mg,Cu,P. These 
data have been obtained using different experimental and numeri- 
cal methods including initial rise, peak shape, araea measurement, 
glow curve, deconvolution and isothermal decay methods. From 
this study it can be deduced that the main peaks in the 
LiF:Mg,Cu,P glow curve obey first order kinetics, only the residual 
high temperature peaks 5th and 6th seem to follow higher kinetics 
order. The agreement among the different methods for the activa- 
tion energy, frequency factor and kinetics order values for the 
different peaks is fairly good. (Author) 


10857 (CIEMAT-659) Monitoring and control of the muon 
detector in the L3 experiment at LEP. Gonzalez, E. Centro de 
Investigaciones Energeticas, Medioambientales y Tecnologicas, 
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Madrid (Spain). 1990. 72p. (in Spanish). Order 
DE91741664. Source: OSTI; NTIS (US Sales Only). 

In this report the monitoring system of the muon spectrometer of 
the L3 detector in LEP at CERN is presented. The system is based 
on a network of VME’s using the OS9 operating system. The 
design guiding lines and the present system configuration are de- 
scribed both from the hardware and the software point of view. In 
addition, the report contains the description of the monitored pa- 
rameters showing typical data collected durintg the first months of 
LEP operation. (Author) 


10858 (CONF-9010243—15) Improving the resolution of 
chopper spectrometers at pulsed neutron sources. Carpenter, 
J.M. (Argonne National Lab., IL (USA)); Mildner, D.F.R. Argonne 
National Lab., IL (USA). [1990]. 18p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-31109-ENG-38. From Interna- 
tional collaboration on advanced neutron sources; Tsukuba 
(Japan); 21-26 Oct 1990. Order Number DE91007655. Source: 
OSTI;NTIS;INIS; GPO Dep. 

We examine the relationships between intensity and resolution in 
pulsed-source chopper spectrometers, including the effects of 
Soller collimation, narrower rotor slits and higher rotor speeds. The 
basis is a simplified description of a spectrometer, approximately 
optimizing the rotor pulse and lighthouse effects. the analysis in- 
cludes a new treatment of the angular distribution transmitted 
through a system consisting of a coarse collimator and a Soller 
collimator. The results encourage the prospect for a reasonably 
easily accomplished, higher resolution, optional configuration of the 
pulsed source chopper spectrometers at IPNS. 6 refs., 5 figs. 


10859 (CONF-9104161-3) A pocket-size broadband electric 
field detection and storage device. Moore, M.R.; Rochelle, R.W.; 
Thomas, R.S.; Ewing, P.D.; Hess, R.A.; Hoffheins, B.S. Oak Ridge 
National Lab., TN (USA). [1991]. 8p. Sponsored by U.S. Depart- 
ment of Defense. DOE Contract AC05-840R21400. From Institute 
of Electrical and Electronics Engineers (IEEE) (Southeastcon '91); 
Williamsburg, VA (USA); 7-10 Apr 1991. Order Number 
DE91007710. Source: OSTI;NTIS; GPO Dep. 

The radio-frequency (rf) dosimeter developed by the Oak Ridge 
National Laboratory is a portable, pocket-sized cumulative-dose 
recording device designed to detect and record the strengths and 
durations of electric fields present in the work areas of naval ves- 
sels. The device measures an integrated dose and records the 
electric fields that exceed the permissible levels set by the Ameri- 
can National Standards Institute. Features of the rf dosimeter 
include a frequency range of 30 MHz to 10GHz and a three- 
dimensional sensor. Data obtained with the rf dosimeter will be 
used to determine the ambient field-strength profile for shipboard 
personnel over an extended time. Readings are acquired and aver- 
aged over a 6-min period corresponding to the rise time of the core 
body temperature. These values are stored for up to 6 months, 
after which the data are transferred to a computer via the dosime- 
ter's serial port. The rf dosimeter should increase knowledge of the 
levels of electric fields to which individuals are exposed. 5 refs., 4 
figs. 


10860 (CTH-RF-73) Selection and calibration of proton de- 
tectors for use in the TANSY neutron spectrometer. Aronsson, 
Dan. Chalmers Univ. of Tech., Goeteborg (Sweden). Dept. of Re- 
actor Physics. Aug 1990. 30p. Order Number DE91622813. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The time and energy resolution of different types of semiconduc- 
tor charged particle detectors have been studied for the detection 
of recoil proton in the energy range 12-16 MeV. The properties of 
lithium drifted silicon detectors can be controlled and this type was 
therefore found to be a better alternative for thick detectors than the 
silicon surface barrier detectors. The high purity germanium detec- 
tors were excluded because of the cooling and the complications 
this would create for the operation of the final instrument. Methods 
are described for the time and energy calibration of the proton de- 
tectors on-line and off-line in a neutron spectrometry system. The 
calibration of the proton detectors to the same time scale as a set 
of neutron detectors acting in coincidence is described. (author). 


10861 (DOE/ER/02894~3) Study of multiparticle jet produc- 
tion using calorimeters, high energy channeling, and other 
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high energy physics research: Progress report, April 1, 1990— 
March 31, 1991. Kanofsky, A.S. Lehigh Univ., Bethlehem, PA 
(USA). Dept. of Physics. Oct 1990. 5p. Sponsored by U.S. DOE 
Energy Research. DOE Contract ACO2-76ER02894. Order Number 
DE91007362. Source: OSTI;NTIS;INIS; GPO Dep. 

During this period, work was started on the construction of the 
backward gamma chambers to be used in experiment E683 at Fer- 
milab. Work also is proceeding on various auxiliary experiments that 
can be performed with the experimental set-up. Work on the SSC 
accelerator and experiments began in 1984 with the participation of 
the principal investigator in the Snomass summer studies and con- 
tinues with the funding of the accelerator and the location of its site 
in Texas. We are working with the large EMPACT/TEXAS collabo- 
ration on a large detector that the group has proposed. As well, the 
principal investigator is working on smaller experiments that can be 
executed at the SSC with less resources. Also, we are working on 
detector development and radiation tolerance of detectors such as 
scintillating fibers and data acquisition electronics. Experiments 
continue at Lehigh on growing “whiskers” in wire chambers. These 
whiskers affect the performance of wire chambers by providing 
corona discharge points within the chambers. We are able to study 
the growth of the whiskers in the laboratory and measure the 
whisker composition using Auger and ESCA spectroscopy and the 
scanning electron microscope. We are further developing results 
that were obtained earlier from various Monte-Carlo programs, in- 
cluding the effects of various momentum energy conservation 
methods on results, extrapolations to higher transverse momentum, 
granularity of detectors, and resolution of previous discrepancies. 
Results of radiation effects on various electronic devices were ob- 
tained. Work continued on new accelerator devices and concepts. 


10862 (DOE/ER/40325-T5) Experimental studies of ele- 
mentary particle interactions at high energies: Technical 
progress report. Deleuse, B.W. Rockefeller Univ., New York, NY 
(USA). 9 Oct 1990. 42p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-87ER40325. Order Number 
DE91006732. Source: OSTI;NTIS;INIS; GPO Dep. 

This report reviews research program at cern; research program 
at fermilab; and proposals for experiments and detector systems at 
the SSC. 


10863 (DOE/ER/40523-T1) The liquid argon calorimeter 
subsystem: Progress report. Alsmiller, R.G. Jr. (Oak Ridge Na- 
tional Lab., TN (USA)); Fu, C.Y.; Gabriel, T.A.; Handler, T.; 
Cremaldi, L.; Reidy, J. Mississippi State Univ., Mississippi State, 
MS (USA). Dept. of Physics. [1991]. 9p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AS05-89ER40523. Order Number 
DE91007403. Source: OSTI;NTIS;INIS; GPO Dep. 

During the past several months, Tennessee, Mississippi, and the 
Oak Ridge National Laboratory have been coordinating efforts to 
benchmark the CALOR89 code system against the DO and HE- 
LIOS prototype calorimeter data, and to use the CALOR89 system 
to generate currently needed data for radiation damage studies, 
signal collection time, and compensation characteristics of various 
calorimeter designs. This report describes these results and gives 
our plans and projected budgets for the following year. 8 refs., 5 
figs. 


10864 (DOE/ER/40523-T2) The scintillating plate calorime- 
ter subsystem: Progress report. Handler, T. (Tennessee Univ., 
Knoxville, TN (USA). Dept. of Physics); Reidy, J.; Cremaldi, L.; 
Alsmiller, R.G. Jr.; Fu, C.Y.; Gabriel, T.A. Oak Ridge National Lab., 
TN (USA); Tennessee Univ., Knoxville, TN (USA). Dept. of 
Physics; Mississippi State Univ., Mississippi State, MS (USA). 
Dept. of Physics. [1991]. 19p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AS05-89ER40523. Order Number 
DE91007405. Source: OSTI;NTIS;INIS; GPO Dep. 

During the past year, Tennessee, Mississippi, and Oak Ridge 
National Laboratory have been coordinating efforts to benchmark 
the CALOR89 code system against the ZEUS prototype calorime- 
ter data, and to use the CALOR89 system to generate currently 
needed data for radiation damage studies, signal collection time, 
and compensation characteristics of various calorimeter designs. 
This report describes these results and gives our plans and pro- 
jected budgets for the following year. 7 refs., 7 figs., 1 tab. 





10865 (DOE/MC/25048-2929) Collaborative research on 
fluidization employing computer-aided particle tracking: Quar- 
terly progress report No. 6, January 1, 1990—March 31, 1990. 
Chen, M.M. Illinois Univ., Urbana, IL (USA). Dept. of Mechanical 
and Industrial Engineering. [1990]. 10p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FC21-88MC25048. Order Number 
DE91005530. Source: OSTI;NTIS; GPO Dep. 

This report covers the sixth quarter of the subject contract. The 
primary objective of this quarter was modifying the software and 
testing the hardware of the transportable computer-aided particle 
tracking apparatus to be used at the Morgantown Energy Technol- 
ogy Center. While the data acquisition programs have been 
described in the last report, the program names were changed and 
the method for input to these programs was modified for conve- 
nient use. The hardware settings and arrangement were checked 
in order to obtain the optimum operating condition. 4 figs. 


10866 (EUR-12892) Certification of a niobium metal refer- 
ence material for neutron dosimetry (EC-NRM 525). Lievens, F. 
(Commission of the European Communities, Geel (BE). Central 
Bureau for Nuclear Measurements); Ingelbrecht, C.; Pauwels, J. 
Commission of the European Communities, Luxembourg (Luxem- 
bourg). 1990. 19p. Source: OSTI;NTIS (US Sales Only). 

Niobium metal, of 99.98% nominal purity, in the form of 0.02 and 
0.1 mm thick foils and of 0.5 mm diameter wire, has been certified 
for its tantalum mass fraction. The certified value of the tantalum 
mass fraction is 19.6 + 1.8 mg.kg~' and is based on 71 results 
obtained by six laboratories by neutron activation analysis or induc- 
tively coupled plasma source mass spectrometry. The material is 
intended to be used as a reference material in neutron metrology. 


10867 (EUR-12894) Certification of a niobium metal refer- 
ence material for neutron dosimetry (EC nuclear reference 
material 526). Ingelbrecht, C. (Commission of the European Com- 
munities, Geel (BE). Central Bureau for Nuclear Measurements); 
Pauwels, J.; Schulze, K. Commission of the European Communi- 
ties, Luxembourg (Luxembourg).. 1990. 19p. Source: OSTI;NTIS 
(US Sales Only). 

Niobium metal, of 99.999% nominal purity, in the form of 0.02 
and 0.1 mm thick foil and of 0.5 mm diameter wire, has been certi- 
fied for its tantalum mass fraction. The certified value of the 
tantalum mass fraction is 0.3 + 0.09 mg. Kg~', and is based on 
70 results obtained by six independent laboratories by neutron acti- 
vation analysis or inductively coupled plasma mass spectrometry. 
The material is intended to be used as a reference material in neu- 
tron metrology. 


10868 (EUR-12895) Certification of an aluminium metal 
reference material for neutron dosimetry (EC nuclear reference 
material 523). Pauwels, J. (Commission of the European Commu- 
nities, Geel (BE). Central Bureau for Nuclear Measurements); 
Ingelbrecht, C. Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1990. 21p. Source: OSTI;NTIS (US Sales 
Only). 

Aluminium metal of > 99.999% nominal purity in the form of 0.1 
mm and 1 mm thick foil and of 1 mm diameter wire has been certi- 
fied for its sodium mass fraction. The certified value of the sodium 
mass fraction (< 0.1 mg. kg~') is based on 21 results from three 
laboratories using two different methods, which are neutron activa- 
tion analysis and atomic absorption spectrometry. The overall 
purity was estimated using spark source mass spectrometry and 
neutron activation analysis. The material is intended to be used as 
a reference material in neutron metrology. 


10869 (FNAL/C—91/24-E) DO calorimeter electronics pertor- 
mance. Demarteau, M. DO Collaboration. Fermi National 
Accelerator Lab., Batavia, IL (USA). 14 Dec 1990. 11p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-76CH03000. 
(CONF-9010283-4: International conference on calorimetry in high 
energy physics, Batavia, IL (USA), 29 Oct 1990). Order Number 
DE91008220. Source: OSTI;NTIS;INIS; GPO Dep. 

A brief description of the Dv Calorimeter Electronics is given and 
its performance in recent studies at Fermilab described. Measure- 
ments of electronic, uranium, and coherent noise made on 
approximately 10% of the full Dv system are presented. The stabil- 
ity, linearity and dependence on detector capacitance of the 
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amplifier gains are discussed, along with techniques for transferring 
a test beam calibration of the detector to Dv using the Dv pulser 
system. 2 refs., 6 figs. 


10870 (IGC—110) Preparation and characterisation of su- 
perheated drop detectors. Krishnamoorthy, P. (Indira Gandhi 
Centre for Atomic Research, Kalpakkam (India). Health and Safety 
Lab.). Indira Gandhi Centre for Atomic Research, Kalpakkam (in- 
dia). 1989. 27p. Order Number DE91619394. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Basic mechanism of bubble nucleation in superheated drops with 
respect to minimum energy of radiation and temperature is dis- 
cussed. Experimental details and techniques for the preparation of 
Superheated Drop Detectors (SDDs) is explained. For the sample 
preparation, homogeneous composition of polymer (Morarfloc) and 
glycerine was used as the host medium and three different refriger- 
ants Mafron-21, Mafron-12 and Mafron-11/12 (50:50) were chosen 
as the sensitive liquids. A pressure reactor developed at Health 
and Safety Laboratory is used for dispersing the sensitive liquid 
drops in the homogeneous composition under pressure. Some of 
the imporatant detector characteristics were studied. (author). 26 
refs., 9 figs., 1 tab. 


10871 (INIS-BR-2375) Technique of sample preparation to 
observation of thin films by transmission electron microscopy. 
Paula Junior, H.F. de; Baranauskas, V.; Monteiro, W.A. Instituto de 
Pesquisas Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 
[1990] 2p. (In Portuguese). Order Number DE91619395. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Published in summary form only. TRANSMISSION ELECTRON 
MICROSCOPY/sample preparation; TRANSMISSION ELECTRON 
MICROSCOPY ’silicides; THIN FILMS; SILICIDES 


10872 (INIS-mf-12745, pp. 623-630) Preparation and dosi- 
metric properties of GeS as a_ radiothermoluminescence 
dosimeter. Youssef, S.K.; Adawi, M.A.; Badawy, Z.M. Egyptian 
Society of Nuclear Sciences and Applications, Cairo (Egypt). 1988. 
426p. (CONF-8803238—-: 4. conference of nuclear sciences and 
applications, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the 
fourth Conference on Nuclear Sciences and Applications. Vol. 2: 
Radiation sources; application and technology; basic nuclear sci- 
ences. Order Number DE91003063. Source: OSTI;NTIS (US 
Sales Only);INIS. 

A detailed description of a method for preparing GeS in an 
amorphous form is presented. The radiothermoluminescence (RTL) 
dosimetric properties of GeS were optimized by varying the 
percentage abundance of the dopant (sulphur). The results charac- 
terizing the optimized prepared glass composition (GeS3) yielded a 
linear dose response versus RTL output to 10 KGY for samples 
exposed to gamma radiation. Further, samples of GeS3 irradiated 
by neutron fluences exhibit linear response (10° - 10'° n/cm?). 
Moreover, the fading behaviour was studied. It is found that after a 
room decay time of 4 weeks post samples irradiation, the fading 
behaviour stabilized and approached an order of 4-5% per month. 
The obtained GeS3 offered good reproducibility and high degree of 
stability which are desirable for dosimetric utilization in various 
fields of radiation applications. 


10873 (INIS-mf-12745, pp. 614-622) A study for the choice 
of the self powered neutron detectors. Abdel-Samie, Sh.; Al- 
Badry, A.; Sallam, O.H.; Abdel-Hamid, S.B. Egyptian Society of 
Nuclear Sciences and Applications, Cairo (Egypt). 1988. 426p. 
(CONF-8803238—: 4. conference of nuclear sciences and applica- 
tions, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth 
Conference on Nuclear Sciences and Applications. Vol. 2: Radia- 
tion sources; application and technology; basic nuclear sciences. 
Order Number DE91003063. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The continuous and precise spatial neutron flux measurement is 
one of the important requirements for safe and reliable operation of 
nuclear power plants. The incore detectors are classified in three 
main groups. The environmental conditions of the nuclear reactor 
present constraints in designing and operating the detectors, these 
constrains are given. The principles of the self powered neutron 
detectors (SPND) are indicated. Then the 98-elements of the peri- 
odic table are studied keeping in mind the different constrains. The 
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results are given in matrix form and table showing how the material 
for the emitter of the (SPND) can be chosen for different types of 
nuclear power plants (NPP). 


10874 (INIS-mf-12745, pp. 804-810) Diluent effect on the 
electronic spectrum of UO.(TTA)2 complex. Aly, H-F.; 
Maghrawy, H.B.; El-Reefy, S.A. Egyptian Society of Nuclear 
Sciences and Applications, Cairo (Egypt). 1988. 426p. (CONF- 
8803238-: 4. conference of nuclear sciences and applications, 
Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth Con- 
ference on Nuclear Sciences and Applications. Vol. 2: Radiation 
sources; application and technology; basic nuclear sciences. Order 
Number DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

The effect of organic diluents on the electronic spectrum of 
UOz2(TTA)2 is investigated. The absorption bands obtained in differ- 
ent diluents are analysed and the molar extinction coefficient, the 
half band width and the molar extinction coefficient, the half band 
width and the oscillator strength are correlated to the refractive in- 
dex function, the dielectric constant and the dipole moments of the 
diluents used. These correlations showed that the main factors af- 
fecting the absorption spectra obtained and the stability of the 
chelate are the dielectric constant and the dipole moment of the or- 
ganic diluent used. 


10875 (INIS-mf—12759) Study of principle error sources in 
gamma spectrometry. Application to cross sections measure- 
ment. Majah, M. Ibn. Universite Mohammed 5, Rabat (Morocco). 
Faculte des Sciences. 20 Mar 1985 153p. (In French). Order Num- 
ber DE91619358. Source: OSTI;NTIS (US Sales Only);INIS. 

The principle error sources in gamma spectrometry have been 
studied in purpose to measure cross sections with great precision. 
Three error sources have been studied: dead time and pile up 
which depend on counting rate, and coincidence effect that de- 
pends on the disintegration scheme of the radionuclide in question. 
A constant frequency pulse generator has been used to correct the 
counting loss due to dead time and pile up in cases of long and 
short disintegration periods. The loss due to coincidence effect can 
reach 25% and over, depending on the disintegration scheme and 
on the distance source-detector. After establishing the correction 
formula and verifying its validity for four examples: iron 56, scan- 
dium 48, antimony 120 and gold 196 m, an application has been 
done by measuring cross sections of nuclear reactions that lead to 
long disintegration periods which need short distance source- 
detector counting and thus correcting the loss due to dead time 
effect, pile up and coincidence effect. 16 refs., 45 figs., 25 tabs. 
(author). 


10876 (INIS-mf-12772, pp. 6) A comparison of multicollec- 
tor methods plus a discussion of factors relating to optimum 
precision in a thermal ionization mass spectrometer. Cantle, 
J.E. (VG lIsotech (UK)). Commonwealth Scientific and Industrial 
Research Organization, North Ryde (Australia). Div. of Exploration 
Geoscience; Selby Anax, Sydney (Australia); VG Isotech Ltd., Mid- 
dlewich (UK); Advanced Analytical Pty. Ltd., Sydney (Australia). 
[1990]. 42p. (CONF-8909395-: 2. Australian conference on 
geochronology, Sydney (Australia), 27 Sep 1989). In Second Aus- 
tralian conference on geochronology, Sydney 1989: workshop 
program and abstracts. Order Number DE91003062. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Abstract only. MASS SPECTROSCOPY/multi-channel analyzers; 
MASS SPECTROSCOPY/specifications; ACCURACY; COMPARA- 
TIVE EVALUATIONS; DYNAMIC MASS SPECTROMETERS; ION 
BEAMS; IONIZATION; SPECIFICATIONS; STATIC MASS SPEC- 
TROMETERS 


10877 (INIS-mf-12772, pp. 11) SIMS at high mass resolu- 
tion. Clement, S.W.J. (Australian National Univ., Canberra 
(Australia). Research School of Earth Sciences); Compston, W. 
Commonwealth Scientific and Industrial Research Organization, 
North Ryde (Australia). Div. of Exploration Geoscience; Selby 
Anax, Sydney (Australia); VG Isotech Ltd., Middlewich (UK); Ad- 
vanced Analytical Pty. Ltd. Sydney (Australia). [1990]. 42p. 
(CONF-8909395-: 2. Australian conference on geochronology, 
Sydney (Australia), 27 Sep 1989). In Second Australian conference 
on geochronology, Sydney 1989: workshop program and abstracts. 
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Order Number DE91003062. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Abstract only. MASS SPECTROMETERS /age estimation, MASS 
SPECTROMETERS/specifications; GEOCHEMISTRY; ISOTOPE 
RATIO; SPECIFICATIONS; RESOLUTION; SECONDARY EMIS- 
SION DETECTORS; SENSITIVITY 


10878 (INIS-mf-12772, pp. 14-15) Recent advances in ther- 
mal ionization mass spectrometry. Douthitt, C.B. (Finnigan MAT, 
San Jose, CA (USA)); Bearpark, J.; Fanning, M. Commonwealth 
Scientific and Industrial Research Organization, North Ryde (Aus- 
tralia). Div. of Exploration Geoscience; Selby Anax, Sydney 
(Australia); VG Isotech Ltd., Middlewich (UK); Advanced Analytical 
Pty. Ltd., Sydney (Australia). [1990]. 42p. (CONF-8909395-: 2. 
Australian conference on geochronology, Sydney (Australia), 27 
Sep 1989). In Second Australian conference on geochronology, 
Sydney 1989: workshop program and abstracts. Order Number 
DE91003062. Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. MASS SPECTROMETERS/optimization; COM- 
PARATIVE EVALUATIONS; FARADAY CUPS; IONIZATION; 
ISOTOPE DATING; ISOTOPE RATIO; OPTIMIZATION; MULTI- 
CHANNEL ANALYZERS; SPECIFICATIONS 


10879 (INIS-mf-12772, pp. 21) Analytical techniques for 
measurement of noble gases in terrestrial samples. Honda, M. 
(Australian National Univ., Canberra (Australia). Research School 
of Earth Sciences); McDougall, |.; Patterson, D. Commonwealth 
Scientific and Industrial Research Organization, North Ryde (Aus- 
tralia). Div. of Exploration Geoscience; Selby Anax, Sydney 
(Australia); VG Isotech Ltd., Middlewich (UK); Advanced Analytical 
Pty. Ltd., Sydney (Australia). [1990]. 42p. (CONF-8909395-: 2. 
Australian conference on geochronology, Sydney (Australia), 27 
Sep 1989). In Second Australian conference on geochronology, 
Sydney 1989: workshop program and abstracts. Order Number 
DE91003062. Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. MASS SPECTROMETERS/rare gases; MASS 
SPECTROMETERS/specifications; ROCKS/isotope ratio; ROCKS/ 
rare gases; EARTH PLANET; LABORATORY EQUIPMENT; SPEC- 
IFICATIONS; ORIGIN; ROCKS; SENSITIVITY 


10880 (INIS-mf-12792) The ZEUS second level calorimeter 
trigger: Physics simulation design and implementation. Jong, 
S.J. de. Amsterdam Univ. (Netherlands). 29 Jun 1990 157p. Order 
Number DE91622814. Source: OSTI;NTIS (US Sales Only);INIS. 

Includes summary in Dutch. 

ZEUS is a detector for the HERA ep collider, consisting of sev- 
eral large components. The most important being the inner tracking 
detectors, which are positioned nearest to the interaction point, the 
calorimeter surrounding the inner tracking detectors and the muon 
detectors on the outside of the experimental setup. Each compo- 
nent will deliver a vast amount of information. In order to keep this 
information manageable, data is preprocessed and condensed per 
component and then combined to obtain the final global trigger re- 
sult. The main subject of this thesis is the second level calorimeter 
trigger processor of the ZEUS detector. In order to be able to re- 
ject the unwanted events passing the first level, the topological 
event signature will have to be used at the second level. The most 
demanding task of the second level is the recognition of local en- 
ergy depositions corresponding to isolated electrons and hadron 
jets. Also part of the work performed by the first level will be re- 
peated with a higher level of accuracy. Additional information not 
available to the first level trigger will be processed and will be 
made available to the global second level trigger decision module. 
For the second level calorimeter trigger processor a special VME 
module, containing two transputers, has been developed. The sec- 
ond level calorimeter trigger algorithm described in this thesis was 
tested with simulated events, that were tracked through a computer 
simulation of the ZEUS detector. A part of this thesis is therefore 
devoted to the description of the various Monte Carlo models and 
the justification of the way in which they were used. (author). 132 
refs.; 76 figs.; 18 tabs. 


10881 (INIS-SU-226/A, pp. 40-42) Charged particle identifi- 
cation by relativistic gain of relative threshold ionization in a 
gas. Grishin, V.M.; Ermilova, V.K. AN SSSR, Moscow (USSR). 





Fizicheskij Inst. 1989. 49p. (In Russian). In Experimental and theo- 
retical physics: Collection. Order Number DE91003070. Source: 
OSTI;NTIS (US Sales Only);INIS. 

A method for relativistic charged particle identification by rela- 
tivistic gain of the relative area of the distribution tail of energy 
ionization losses, corresponding to the losses above the fixed 
threshold, which equals the separation coefficient maximum, is pro- 
posed. 5 refs.; 2 figs. 


10882 (INIS-SU-229, pp. 245) DSA method with conversion 
electrons for measuring the lifetimes of low excited states of 
nuclides in a beam. Akilov, F.S. AN SSSR, Moscow (USSR); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. DSA METHOD/internal conversion radioisotopes; 
ELECTRON DETECTION; ENERGY RESOLUTION; EXCITED 
STATES; IN-BEAM SPECTROSCOPY; KEV RANGE 10-100; LIFE- 
TIME; S! SEMICONDUCTOR DETECTORS; SURFACE BARRIER 
DETECTORS 


10883 (INIS-SU-229, pp. 246) On background substraction 
using the Doppler effect in the methods of X-ray epootronsepy 
for measuring nuclear lifetimes in the range of 10—'®-10-?'s. 
Akilov, F.S.; Muminov, A.l. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. X-RAY SPECTROSCOPY/background radiation; 
COMPOUND NUCLEI; DOPPLER EFFECT; INTERNAL CONVER- 
SION; KEV RANGE 10-100; LIFETIME; SLOWING-DOWN 


10884 (INIS-SU-229, pp. 441) e-+ coincidence spectrome- 
ter in on-line measurements at the YaSNAPP-2 complex. 
Abrosimov, V.N.; Elenkov, D.; Kalinnikov, V.G.; Krupa, Eh.; Moro- 
zov, V.A.; Khudajberdyev, Eh.N.; Yushkevich, Yu.V.; Yanistki, M. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 figs. BETA SPECTROMETERS/coincidence spec- 
trometry, GAMMA SPECTRA; ISOMERIC NUCLEI; LIFETIME; 
RESOLUTION 


10885 (INIS-SU-229, pp. 442) 2,/2 magnetic beta spec 
trometer with a position sensitive detector. Kupryashkin, V.T.; 
Mitrokhovich, N.F.; Sidorenko, L.P.; Feoktistov, A.l. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158—-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. BETA SPECTROMETERS /position sensitive 
detectors; DEAD TIME; EFFICIENCY; ENERGY DEPENDENCE; 
KEV RANGE 10-100; KEV RANGE 100-1000; MAGNETIC SPEC- 
TROMETERS; MICROCHANNEL ELECTRON MULTIPLIERS; 
PULSE RISE TIME; SPATIAL RESOLUTION 
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10886 (INIS-SU-229, pp. 444) Method of recoil nuclei for 
delayed precess studying. Mezilev, K.A.; Novikov, Yu.N.; Popov, 
A.V.; Sergeev, Yu.Ya.; Tikhonov, V.I. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. TIME-OF-FLIGHT SPECTROMETERS/recoils; BETA 
DECAY; DELAYED NEUTRONS; EFFICIENCY; RUBIDIUM 91; 
RUBIDIUM 95; RECOILS 


10887 (INIS-SU-229, pp. 446) Effects of thermal cycling on 
the li-drifted si detector parameters. Zhukovskij, A.N.; Gimanov, 
V.P.; Mejer, V.A. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158-—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. LI-DRIFTED Si DETECTORS/thermal cycling; 
BACKGROUND NOISE; COOLING; EFFICIENCY; ENERGY RES- 
OLUTION; HIGH VACUUM; KEV RANGE 01-10; LOW 
TEMPERATURE; PERFORMANCE; THERMOELECTRIC REFRIG- 
ERATORS 


10888 (INIS-SU-229, pp. 448) Remote control system for 
cyclotron experiment parameters. ignatenko, A.V.; Lebedev, 
V.M.; Spasskij, A.V. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 ref. ON-LINE MEASUREMENT SYSTEMS/ 
coincidence spectrometry; CAMAC SYSTEM; ENERGY-LOSS 
SPECTROSCOPY; GAMMA SPECTROSCOPY; SEMICONDUC- 
TOR DETECTORS; TELESCOPE COUNTERS 


10889 (INIS-SU-229, pp. 449) Cylindrical semiconductor 
detecting system for thermal neutrons. Zaveryukhin, B.N.; 
Muminov, R.A.; Tsvang, L.D. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS, 

Short note. 3 refs. SEMICONDUCTOR DETECTORS/neutron 
detection; BORON 10; CYLINDRICAL CONFIGURATION; EFFI- 
CIENCY; LITHIUM 6; OPTIMIZATION; RADIATOR COUNTERS; 
THERMAL NEUTRONS 


10890 (INIS-SU-229, pp. 450) Position sensitive detector of 
charged particles on base of microchannel plates. Kaviladze, 
M.Sh.; Rukhadze, N.I.; Gubiev, N.V. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 
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Short note. 2 refs. POSITION SENSITIVE DETECTORS/ 
electrostatic spectrometers; POSITION SENSITIVE DETECTORS/ 
magnetic spectrometers; ANALOG-TO-DIGITAL CONVERTERS; 
CAMAC SYSTEM; MICROCHANNEL ELECTRON MULTIPLIERS; 
SPATIAL RESOLUTION 


10891 (INIS-SU-229, pp. 463) Effect of neutron background 
on gamma spectra measured by a BGO scintillation detector 
under 252Cft spontaneous fission. Govorov, B.V.; Eremin, N.V.; 
Nikitina, L.1.; Romanovskij, E.A.; Tyapkin, I.V. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref., 1 fig. BGO DETECTORS/gamma spec- 
troscopy; BACKGROUND RADIATION; CALIFORNIUM 252; 
FISSION NEUTRONS; GAMMA SPECTRA; KEV RANGE 
100-1000; MEV RANGE 01-10; SPONTANEOUS FISSION; TIME- 
OF-FLIGHT METHOD 


10892 (INIS-SU-229, pp. 464) To determination of Sr-90, 
Ru-106 and Ce-144 activity in samples. Knat’ko, V.A.; Ugolev, 
I.1.; Zhamozdik, M.E.; Sokolovskij, A.S. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref., 1 fig. BETA SPECTROMETERS/Aission 
fragment spectrometers; CERIUM 144; DATA PROCESS- 
ING; PLASTIC SCINTILLATION DETECTORS; RADIOACTIVITY; 
RUTHENIUM 106; STRONTIUM 90 


10893 (INIS-SU-229, pp. 467) Time degradation of parame- 
ters of Li-drifted Si semiconductor detectors with working area 
$=(20-60) cm?. Radzhapov, S.A.; Khasanov, D.K. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 
Short note. LI-DRIFTED Si DETECTORS/stability; DIMEN- 
SIONS; STABILITY; OPTIMIZATION; TIME DEPENDENCE 


10894 (INIS-SU-229, pp. 468) Studying the loading perfor- 
mances of multichannel spectrometers of charged particles 
under high counting rates. Mazurov, 1|.B.; Sibiryak, Yu.G. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 refs. PULSE AMPLIFIERS/counting rates; EFFI- 
CIENCY; SPECTROMETERS 


10895 (INIS-SU-229, pp. 475) On space selection of parti- 
cle interaction points in HP Ge detectors according to timing 
properties of analyzed pulses. Samedov, V.V. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
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(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. HIGH-PURITY GE DETECTORS/particle dis- 
crimination; EFFICIENCY; PULSE RISE TIME 


10896 (INIS-SU-229, pp. 478) Studying the electrical and 
radiometric properties of semiconductor detector on base of 
Si,;_,-Ge, alloy. Atabaev, |.G.; Dzhuraev, U.B.; Muminov, R.A.; 
Pod”yachev, V.N.; Saidov, M.S.; Sirozhov, U. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. SEMICONDUCTOR DETECTORS/ 
germanium alloys; SEMICONDUCTOR DETECTORS/silicon alloys; 
BACKGROUND NOISE; CARRIER LIFETIME; ELECTRIC 
CONDUCTIVITY; ENERGY RESOLUTION; INTERMETALLIC 
COMPOUNDS; PERFORMANCE TESTING; X-RAY SPECTROME- 
TERS 


10897 (INIS-SU-229, pp. 482) Measuring ranges and 
energy losses for ion identification in dielectric detectors. Bor- 
cha, K.; Tret'yakova, S.P.; Tetereva, T.V. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 6 refs., 1 tab. DIELECTRIC TRACK DETECTORS/ 
ion detection; ENERGY LOSSES; PARTICLE IDENTIFICATION; 
RANGE; XENON 129; XENON 132; XENON 134; XENON 136 


10898 (INIS-SU-229, pp. 453) Position sensitive detector of 
fast neutrons on base of hodoscopic photoelectron multiplier. 
Vasil’chenko, V.G.; Kalinin, V.A.; Kuz’min, V.N.; Solin, L.M. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 refs. POSITION SENSITIVE DETECTORS/neutron 
detection; ACCURACY; EFFICIENCY; FAST NEUTRONS; HO- 
DOSCOPES; NEUTRON FLUX; PHOTOMULTIPLIERS 


10899 (INIS-SU-229, pp. 454) Analysis of delay coinci- 
dence curves for parallel and sequential decays of isomeric 
states in a nucleus. Morozov, V.A.; Khudajberdiev, Eh.N. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 figs. COINCIDENCE SPECTROMETRY/isomeric 
nuclei; LIFETIME; REGRESSION ANALYSIS; SPECTRA UNFOLD- 
ING 


10900 (INIS-SU-229, pp. 447) Prospects of using the de- 
tectors operating at room temperature in X-ray spectrometry. 





Zhukovskij, A.N.; Gimanov, V.P. AN SSSR, Moscow (USSR); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of ‘ Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. GE SEMICONDUCTOR DETECTORS/x-ray spec- 
troscopy; S| SEMICONDUCTOR DETECTORS/x-ray spectroscopy; 
COMPARATIVE EVALUATIONS; ENERGY RESOLUTION; 
MEDIUM TEMPERATURE 


10901 (lYaF—-88-29) Electronics for the lYaF new detectors. 
Aul’chenko, V.M.; Baru, S.E.; Savinov, G.A. AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki. 1988. 22p. (In Russian). Order Num- 
ber DE91621615. Source: OSTI;NTIS (US Sales Only);INIS. 

Recording equipment developed for the future [YaF detectors in- 
cluding CDM-2, VEhPP-4, ND-2 is described. The description 
comprises data necessary for general familiarization with the sys- 
tem at the user level and detailed descriptions of separate units. 7 
figs.; 3 tabs. 


10902 (lYaF—88-43) Track processor for the KMD-2 detec- 
tor. Aul’chenko, V.M.; Piskunov, G.S.; Solodov, E.P.; Titov, V.M. 
AN SSSR, Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1988. 16p. (in 
Russian). Order Number DE91621616. Source: OSTI;NTIS (US 
Sales Only);INIS. 

A track processor used in a system of a primary trigger having 
been built at the Institute of Nuclear Physics for the KMD-2 mag- 
netic detector is described. The track processor is a device 
permitting to solve the problem on the presence if only one physi- 
cally correct track, i.e. escaping from the position of beam colliding 
and describing the motion of a charged particle in a magnetic field 
according to information about used wires of drift and Z-chambers. 
2 refs.; 8 figs. 


10903 (NIKHEF-H-90-11) Construction of the Zeus for- 
ward/rear calorimeter modules at NIKHEF. Blankers, R. 
(Nationaal Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), 
Amsterdam (Netherlands). Sectie H); Engelen, J.; Geerinck, H.; 
Homma, J.; Hunck, P.; Koning, N. de; Kooijman, P.; Korporaal, A.; 
Loos, R.; Straver, J.; Tiecke, H. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 
Jul 1990. 54p. Order Number DE91622815. Source: OSTI;NTIS 
(US Sales Only);INIS. 

ZEUS is one of the two experiments in preparation for studying 
electron-proton interactions at the HERA e-p collider at DESY in 
Hamburg. The design value for the energy of the electron beam is 
30 GeV and for the proton beam 820 GeV. The asymmetry in the 
beam particle masses and their energies causes in general a 
strongly asymmetric energy distribution for the reaction products, in 
particular most of the energy flow will be in the proton direction. 
The layout of the ZEUS detector accomodates for this asymmetry. 
In the proton direction for instance, several wirechambers assure 
together with the central tracking detector good track reconstruc- 
tion, in an area where high density of tracks is expected. The 
tracking detector is placed inside a magnetic field of 1.8 Tesla, pro- 
vided by a superconducting coil. The interaction point is completely 
surrounded by a high resolution calorimeter, which in turn is sur- 
rounded by a backing calorimeter; this backing calorimeter has to 
detect late showering particles, has to serve as a muon filter and is 
also the return yoke for the magnetic field. The ZEUS collaboration 
has chosen for a type of hadron calorimeter with the best possible 
energy resolution known to date, a depleted uranium-scintillator 
sampling calorimeter. The calorimeter has an equal response to 
electrons and hadrons of the same energy (e/h=1). The sampling 
thickness is one radiation length. The calorimeter is subdivided in 
three components, the forward- (in proton direction), the rear- (in 
electron direction) and the barrel calorimeter, FCAL, RCAL and 
BCAL. In this report the design and assembly procedure of the 
FCAL/RCAL is described in detail. Furthermore the transport prob- 
lems are discussed and the first calibration results obtained with 
beam particles are shown. (author). 5 refs.; 29 figs.; 1 tab. 
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10904 (PNRI-B(RC)—-89003) Detector efficiency and energy 
calibration of the CRD HPGe gamma spectrometer system. 
Sombrito, E.Z.; Tangonan, M.C.; Bulos, A.D. Philippine Nuclear Re- 
search Inst., Diliman, Quezon City (Philippines). 1989. 25p. Order 
Number DE91619363. Source: OSTI;NTIS (US Sales Only);INIS. 
A gamma counting system with an intrinsic Germanium detector 
is characterized and the procedure for the efficiency and energy 
calibration of the system is described. The calibration process was 
performed for the analysis of natural radionuclides in coal and of 
'37Cs and Cs in imported food. (Auth.). 4 figs., 4 tabs., 2 refs. 


10905 (RAL—90-063) A programmable electronic Microplex 
Driver Unit for readout of silicon strip detectors. Bairstow, R. 
Rutherford Appleton Lab., Chilton (UK). Aug 1990. 35p. Order 
Number DE91619434. Source: OSTI;NTIS (US Sales Only);INIS. 

The unit provides the necessary signals to drive arrays of Mi- 
croplex devices used to readout silicon strip Vertex detectors as 
used in DELPHI and OPAL at CERN. The unit has a CAMAC inter- 
face allowing operation of the unit by computer in a Remote-control 
mode. The computer can control all the essential parameters of the 
drive signals, together with the operational characteristics of the 
system. Alternatively, the unit can be used in a stand-alone Local- 
control mode. In this case the front panel controls and displays 
enable the user to set up the unit. (author). 


10906 (SLAC-PUB-5384) Vertex detector technology for 
the SSC [Superconducting Super Collider]. Skubic, P. (Okla- 
homa Univ., Norman, OK (USA)); Kalbfleisch, G.; Kaplan, D.; 
Kuehler, J.; Lambrecht, M.; Arens, J.; Jernigan, G.; Attias, H.; 
Karchin, P.; Ross, W.; Sinnott, J.; Utku, S.; Barger, K.; McCliment, 
E.; Collins, T.; Kramer, G.; Worley, S. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Dec 1990. 3p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC03-76SF00515. (CONF- 
9010212-32: Symposium on detector research and development 
for the Superconducting Super Collider, Fort Worth, TX (USA), 
15-18 Oct 1990). Order Number DE91007418. Source: 
OSTI;NTIS;INIS; GPO Dep. 

An overview of a SSC R&D program for silicon vertex detector 
development is presented. The current test program with silicon mi- 
crostrip and pixel detectors is discussed and selected results of 
beam tests are presented including measurements of position reso- 
lution as a function of angle of incidence. Plans for future tests are 
also discussed. 10 refs., 4 figs. 


10907 (SLAC-PUB-5404) Study of hadronic and electro- 
magnetic shower development between 10 and 140 GeV by an 
iron-scintillator calorimeter. Hughes, E. Stanford Linear Acceler- 
ator Center, Menlo Park, CA (USA). Dec 1990. 7p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00515. 
(CONF-9010315—1: International conference on calorimeters in 
high energy physics, Stanford, CA (USA), 29 Oct - 1 nov 1990). 
Order Number DE91007421. Source: OSTI;NTIS;INIS; GPO Dep. 
Results are presented on the analysis of CDHS test beam data 
using an iron-scintillator calorimeter exposed to electrons and pions 
in the energy range 10 to 140 GeV. Shower development is studied 
in order to extract information on calorimetric response to electrons 
and pions longitudinal and transverse shower profiles, shower con- 
tainment and correlations, muon punch through and the effect on 
energy resolutions due to dead materials. 5 refs., 10 figs., 3 tabs. 


10908 (SSCL-338) Prototype document tracking and 
storage system for the Superconducting Super Collider Labo- 
ratory (SSCL). Wells, N.E. Superconducting Super Collider Lab., 
Dallas, TX (USA). Oct 1990. 4p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-89ER40486. (CONF-9010212-33: 
Symposium on detector research and development for the Super- 
conducting Super Collider, Fort Worth, TX (USA), 15-18 Oct 1990). 
Order Number DE91008204. Source: OSTI;NTIS; GPO Dep. 

The design and development of the detectors for the SSCL will 
be facilitated by a central system to track and store the design 
documents and drawings. Collaborators and SSCL personnel need 
a single system that they can access from a terminal on their desk 
and be able to locate and view the latest version of a document. 
The SSCL is developing a prototype system to track documents 
and drawings, and to make them accessible via the local and 
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wide-area networks. The prototype will be used to refine the re- 
quirements and to develop the procedures for a larger system that 
will be acquired later. This paper discusses the system require- 
ments, architecture, and status. 1 fig. 


10909 (UCRL-53929-89) Nuclear test experimental sci- 
ence: Annual report, fiscal year 1989. Struble, G.L.; Middleton, 
C.; Bucciarelli, G.; Carter, J.; Cherniak, J.; Donohue, M.L.; Kirvel, 
R.D.; MacGregor, P.; Reid, S. (eds.). Lawrence Livermore National 
Lab., CA (USA). 1989. 346p. Sponsored by U.S. DOE Nuclear En- 
ergy. DOE Contract W-7405-ENG-48. Order Number DE91007412. 
Source: OSTI;NTIS;INIS; GPO Dep. 

This report discusses research being conducted at Lawrence Liv- 
ermore Laboratory under the following topics: prompt diagnostics; 
experimental modeling, design, and analysis; detector develop- 
ment; streak-camera data systems; weapons supporting research. 


10910 (UCRL-ID-105780) X-ray gauge monitoring of LLNL 
replica carbon production process. Lewis, D.L. Lawrence Liver- 
more National Lab., CA (USA). Dec 1990. 12p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. Order 
Number DE91007116. Source: OSTI;NTIS; GPO Dep. 

This report contains results of a series of x-ray gauging mea- 
surements performed on bars tracked through the LLNL replica 
carbon production process. We were tasked with monitoring a few 
salt bars through the entire production process to identify any pos- 
sible problem areas. The process consists of five major steps: 
pressing fine sodium chloride crystals into a uniform salt bar, sin- 
tering the salt bar, infusing the bar with a phenolic polymer solution 
and convection oven drying it to remove the acetone solvent, car- 
bonizing the polymer, and extracting the salt with water and 
freeze-drying the final carbon foam bar. After pressing the salt 
bars, six typical bars were selected for characterization: LS1875, 
LS1876, LS1879, LS1881, LS1883, and LS1886. These six bars 
were to gauged after each of the five production steps to check for 
any inhomogeneity introductions. Two of the bars, however, were 
damaged during the final production step, resulting in complete 
process information for only four of the six bars. This report con- 
tains only the information gathered for these four bars. The data 
obtained for the other two bars, prior to damage, showed no signif- 
icant difference from the data presented here. 


10911 (UM-P-90/56) Precision crystal alignment for high- 
resolution electron microscope imaging. Wood, G.J.; Beeching, 
M.J. Melbourne Univ., Parkville (Australia). School of Physics. 
[1990]. 22p. Order Number DE91619397. Source: OSTI;NTIS (US 
Sales Only);INIS. 

One of the more difficult tasks involved in obtaining quality high- 
resolution electron micrographs is the precise alignment of a 
specimen into the required zone. The current accepted procedure, 
which involves changing to diffraction mode and searching for sym- 
metric point diffraction pattern, is insensitive to small amounts of 
misalignment and at best qualitative. On-line analysis of the fourier 
space representation of the image, both for determining and cor- 
recting crystal tilt, is investigated. 8 refs., 42 figs. 


4402 Radiation Effects on Instrument Components, 
Instruments, or Electronic Systems 


Refer also to citation(s) 10861 


10912 (BNL-44648) Studies of frequency dependent C-V 
characteristics of neutron irradiated p*-n silicon detectors. Li, 
Zheng; Kraner, H.W. Brookhaven National Lab., Upton, NY (USA). 
Oct 1990. 9p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH00016. (CONF-9010220-23: 1990 IEEE nu- 
clear science symposium, Arlington, VA (USA), 23-27 Oct 1990). 
Order Number DE91007551. Source: OSTI;NTIS;INIS; GPO Dep. 
Frequency-dependent capacitance-voltage fluence (C-V) charac- 
teristics of neutron irradiated high resistivity silicon p*t-n detectors 
have been observed up to a fluence of 8.0 x 10'* m/cm?. It has 
been found that frequency dependence of the deviation of the C-V 


characteristic (from its normal v= dependence), is strongly de- 
pendent on the ratio of the defect density and the effective doping 
density N,/N’g. As the defect density approaches the effective 
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dopant density, or N;/N’g — 1, the junction capacitance eventually 
assumes the value of the detector geometry capacitance at high 
frequencies (f < 10° Hz), independent of voltage. A two-trap-level 
model using the concept of quasi-fermi levels has been developed, 
which predicts both the effects of C-V frequency dependence and 
dopant compensation observed in this study. 


10913 (BNL-44673) Monolithic radiation hard charge sensi- 
tive preamplifier using junction field effect transistors. Rescia, 
S. (Brookhaven National Lab., Upton, NY (USA)); Radeka, V.; 
Manfredi, P.F.; Speziali, V. Brookhaven National Lab., Upton, NY 
(USA). Nov 1990. 8p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-9010220—26: 1990 IEEE 
nuclear science symposium, Arlington, VA (USA), 23-27 Oct 1990). 
Order Number DE91008437. Source: OSTI;NTIS; GPO Dep. 

A monolithic preamplifier entirely based on epitaxial channel, dif- 
fused gate N-JFETs has been designed and _ thoroughly 
investigated by means of SPICE simulation and breadboard imple- 
mentation. Integration of the circuit is now in progress on the base 
of the technological processes that expected to retain the charac- 
teristics of noise and radiation tolerance that these JFETs feature 
as discrete devices. 7 refs., 8 figs., 2 tabs. 


10914 (BNL-45381) Neutron radiation damage studies on 
silicon detectors. Li, Zheng; Chen, W.; Kraner, H.W. Brookhaven 
National Lab., Upton, NY (USA). Oct 1990. 9p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH00016. (CONF- 
9010212-35: Symposium on detector research and development 
for the Superconducting Super Collider, Fort Worth, TX (USA), 15- 
18 Oct 1990). Order Number DE91008441. Source: OSTI; NTIS; 
INIS; GPO Dep. 

Effects of neutron radiation on electrical properties of Si detec- 
tors have been studied. At high neutron fluence (D, > 101? r/ 
cm*), C-V characteristics of detectors with high resistivities (p > 1 
kQ-cm) become frequency dependent. A two-trap level model de- 
scribing this frequency dependent effect is proposed. Room 
temperature anneal of neutron damaged (at LN2 temperature) de- 
tectors shows three anneal stages, while only two anneal stages 
were observed in elevated temperature anneal. 19 refs., 14 figs. 


10915 (BNL—45623) Radiation damage studies on hybrid 
preamplifiers. Kraner, H.W. (Brookhaven National Lab., Upton, NY 
(USA)); Kierstead, J.A.; Levy, P.W.; Rescia, S.; Radeka, V.; 
Stevens, A. Brookhaven National Lab., Upton, NY (USA). Oct 
1990. 8p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH00016. (CONF-9010212-34: Symposium on 
detector research and development for the Superconducting Super 
Collider, Fort Worth, TX (USA), 15-18 Oct 1990). Order Number 
DE91008411. Source: OSTI;NTIS; GPO Dep. 

Low noise hybrid preamplifiers have been irradiated with 60Co 
gamma rays and fast neutrons at both room temperature and 120K 
to study radiation effects on the noise characteristics. Increase in 
low frequency parallel noise was observed in preamps powered 
during irradiation by 60Co at 1.45 Mrad at room temperature and 
at 12 Mrad at 120K and for neutron fluences at 10E13n/cm?. An- 
nealing and relaxation effects will be discussed. 6 refs., 7 figs. 


10916 (INIS-mf—12745, pp. 732-739) Induced effects of 
gamme-rays and fast neutrons on the D.C. electric resistivity 
of polyethylene for high level dosimetry. Youssef, S.K.; Mashad, 
A.M.; Osiris, W.C.; Adawi, M.A. Egyptian Society of Nuclear 
Sciences and Applications, Cairo (Egypt). 1988. 426p. (CONF- 
8803238-: 4. conference of nuclear sciences and applications, 
Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth Con- 
ference on Nuclear Sciences and Applications. Vol. 2: Radiation 
sources; application and technology; basic nuclear sciences. Order 
Number DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 
The effects of gamma- and neutron-irradiations on the D.C. elec- 
tric resistivity of polyethylene were investigated. The results 
showed that, the D.C. electric resistivity of polyethylene decreased 
as the samples irradiation by gamma doses as well as fast neutron 
fluences over the ranges 10°-6x10°Gy, and 10°-10''n/cm?, 
respectively. Moreover, electric resistivity of the polyethylene sam- 
ples indicated more sensitivity change when irradiated by fast 
neutrons in comparison with equivalent doses of gamma-radiation. 
Semi-empirical formulae were deduced for the calculation of 





gamma-dose and/or neutron fluence from the changes in the elec- 
tric resistivity of the detector. Storage of the irradiated specimens 
at room decay temperature showed a continuous increase in the 
relative fade of electric resistivity by recovery with time. The re- 
tained electric resistivity by recovery showed values of about 47% 
and 33% for post specimens irradiated by 6x10®Gy and 1x10" 
cm?, respectively, after 80 hours. 


10917 (INIS-SU-229, pp. 452) Local radiation effects in 
metal-dielectric-semiconductor elements of large integrated 
circuits. Kadmenskij, A.G.; Kadmenskij, S.G.; Levin, M.N.; 
Litmanovich, V.I.; Tatrintsev, A.V. AN SSSR, Moscow (USSR); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. INTEGRATED CIRCUITS/physical radiation ef- 
fects; ELECTRON MICROSCOPES; ELECTRONS; IRRADIATION; 
KEV RANGE 10-100; LEAKAGE CURRENT; SIMULATION 


10918 (INT-225/E) Effects of ionizing radiation on CMOS 
transistors. Malecki, P. Institute of Physics and Nuclear Tech- 
niques, Cracow (Poland). 1989. 20p. (In Polish). Order Number 
DE91621678. Source: OSTI;NTIS (US Sales Only); INIS. 

Readout system of analog signals from photomultipliers installed 
in the ZEUS detector required using analog memories. One from 
the proposed solutions is the application of switched-capacitor cir- 
cuits made in CMOS technology. They will operate in the region 
exposed a.o. to the ionising radiation. Some results of DESY mea- 
surements of ionizing radiation damages on the simple CMOS 
transistors are presented. 20 refs., 14 figs., 3 tabs. (author). 


10919 (NIIYaF-MGU-88-51-72) Methods of investigation of 
intermediate and stable failure of large integrated circuits and 
superlarge integrated circuits. Akishin, A.|. (and others); 
Vologdin, N.I.; Gribov, I.V. Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 
1988. 22p. (in Russian). Order Number DE91621679. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Experimental and calculational methods used at NIlYaF of the 
Moscow University to investigate intermediate and stable failures of 
large integrated circuits (LIC) and superlarge integrated circuits 
(SIC) which occur under background radiation effect in microcircuit 
bodies as well as heavy nuclei of cosmic space are described. 
Models of heavy nuclei fluxes in cosmic space are discussed; the 
method of their recording to determine the frequency of untermedi- 
ate failures of LIC and SIC on board a ship of aircrafts is 
suggested. Laboratory installations developed for studying prob- 
lems on intermediate and stable failures of LIC and SIC and 
methods of estimation of frequency of such failuers in cosmic 
space conditions are considered. 5 refs.; 10 figs. 


10920 (RAL-90-065) The radiation hardness test facility. 
Edwards, M.; Perry, D.R. Rutherford Appleton Lab., Chilton (UK). 
Aug 1990. 20p. Order Number DE91619446. Source: OSTI;NTIS 
(US Sales Only);INIS. 

The neutron radiation hardness test facility using the spallation 
neutron source ISIS at Rutherford Appleton Laboratory is de- 
scribed. The ability to irradiate test structures with neutrons of 
about 1 MeV energy will be necessary in order to design detectors 
for future high luminosity hadron colliders. This report details the 
measurements of the neutron energy spectrum and flux available, 
the requirements placed on devices to be irradiated, and indicates 
possible ways the facility could be improved in the future should 
this become necessary. (author). 


4404 Well Logging Instrumentation 


Refer also to citation(s) 9803, 9806, 10602, 10914, 11015, 11025, 
11026 
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10921 Method and tus for measuring the 

of earth formations. Trouiller, J.C. 20 Aug 1990. Filed date 8 Feb 
1990. Canada Patent patent application 2009562. 28p. Source: Mi- 
cromedia Ltd., Technical Information Centre, 165 Hotel de Ville, 
Place du Portage, Phase 2, Hull, Quebec, Canada J8X 3X2. 
Prices: PC $4.00 CAN; MF $2.75 CAN. 

A method and apparatus are provided for measuring the resistiv- 
ity of earth formations traversed by a borehole, and more 
particularly the resistivity of formations in the region which is rela- 
tively close to the borehole wall. This is the region which is often 
invaded by mud filtrate as a result of drilling, and measurement of 
resistivity is subject to increasing error as the thickness of the de- 
posited mud increases. An object of this invention is to provide a 
logging method and apparatus which reduces the disadvantages of 
known instruments for measuring resistivity and which provides ac- 
curate quantitative measurements of formation resistivity in the 
borehole wall zone invaded by drilling mud filtrate. According to the 
invention, the resistivity is determined using a measuring pad 
which has a central electrode operable to deliver a measuring cur- 
rent. The measuring current is focused radially by means of 2 
focusing systems: an active system which focuses the measuring 
current in a first direction; and a passive system which focuses the 
measuring current in a second direction perpendicular to the first 
direction. In a preferred embodiment, the first and second direc- 
tions are respectively perpendicular and parallel to the axis of the 
borehole. 10 figs. 


4406 Optical Instrumentation 


Refer also to citation(s) 9509, 9658, 10936, 10949, 11117, 112285, 
12024, 12121 


10922 (BNL-45506) The prediction of BRDFs from surface 
profile measurements. Church, E.L. (Army Armament Research, 
Development and Engineering Center, Dover, NJ (USA)); Takacs, 
P.Z.; Leonard, T.A. Brookhaven National Lab., Upton, NY (USA). 
Aug 1989. 17p. Sponsored by U.S. Department of Defense; U.S. 
DOE Energy Research. DOE Contract AC02-76CH00016. F30602- 
85-C-0294. (CONF-890836-28: 33. SPIE annual international 
technical symposium on optical and optoelectronic applied science 
and engineering, San Diego, CA (USA), 6-11 Aug 1989). Order 
Number DE91007555. Source: OSTI;NTIS; GPO Dep. 

This paper discusses methods of predicting the BDRF of smooth 
surfaces from profile measurements of their surface finish. The 
conversion of optical profile data to the BDRF at the same wave- 
length is essentially independent of scattering models, while the 
conversion of mechanical measurements, and wavelength scaling 
in general, are model dependent. Procedures are illustrated for 
several surfaces, including two from the recent HeNe BRDF round 
robin, and results are compared with measured data. Reasonable 
agreement is found except for surfaces which involve significant 
scattering from isolated surface defects which are poorly sampled 
in the profile data. 9 refs., 10 figs. 


10923 (LA-UR-91-397) Interferometry, streak photography, 
and stereo photography of laser- driven miniature flying 
plates. Paisley, D.L.; Montoya, N.I.; Stahl, D.B.; Garcia, |.A. Los 
Alamos National Lab., NM (USA). [1991]. 7p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
9009248-5: 19. international congress on high speed photography 
and photonics, Cambridge (UK), 16-22 Sep 1990). Order Number 
DE91007493. Source: OSTI;NTIS; GPO Dep. 

Optical diagnostics to evaluate the velocity, acceleration profiles, 
planarity, and integrity of miniature (<5 um thick x < 600 um 
diam) plates of aluminum and other metals will be reported. By 
correlating various optical techniques and collected data, a com- 
plete understanding of the flying plate can be determined. Velocity 
interferometer system for any reflector (VISAR), with < 120 ps res- 
olution per data point, is used to record plate acceleration and 
terminal velocity. Electronic-streak and pulsed-laser stereo 
photography can determine planarity and integrity. Flyer-plate per- 
formance data are related to the properties of the laser beam that 
accelerates the plate. Laser parameters, such as energy density, 
power density, and spatial profile, affect the flying-plate perfor- 
mance parameters, i.e., planarity, acceleration, and velocity. 
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Flying-plate accelerations of >10'° G and terminal velocities of >6 
mm/s have been recorded, via a 10-ns-Nd:YAG laser pulse deliv- 
ered to a tamped, 5-ym-aluminum plate. 13 refs., 9 figs. 


10924 (POEF-T-3547) Statistical analysis of fluorimeter 
operation. Cutlip, L.B. Martin Marietta Energy Systems, Inc., Pike- 
ton, OH (USA). 22 Jan 1991. 17p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC05-760R00001. Order Number 
DE91007227. Source: OSTI;NTIS;INIS; GPO Dep. 

Acceptance criteria for uranium check standards used to verify 
fluorimeter calibration have been developed. This work was done 
in response to Tiger Team finding QA/BMP-5, item 4. Data used as 
input to these calculations is retained in the Tiger Team closeout 
file, located in the Technical Service Division managers office. 3 
refs., 4 tabs. 


10925 (SAND-90-3113C) Laser Tracker Il: Sandia National 
Laboratories’ second generation laser tracking system. Patrick, 
D.L. Sandia National Labs., Albuquerque, NM (USA). [1991]. 9p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-910450-2: SPIE international symposium on 
optical engineering and photonics in aerospace sensing, Orlando, 
FL (USA), 1-5 Apr 1991). Order Number DE91007711. Source: 
OSTI;NTIS; GPO Dep. 

Sandia National Laboratories obtained its first laser tracker in the 
late 1960’s to replace the method of producing trajectory data by 
motion picture film analysis. Housed in an 8 in. x 32 in. trailer, the 
system primarily consisted of a double-gimbaled 12-inch mirror, a 
laser with one-dimensional optical pedestal, and a magnetic tape 
drive for recording data. This system was and still is capable of 
tracking test objects at velocities up to 5000 feet per second at dis- 
tances as close as 2000 feet back from the intended flight path. In 
the 1980’s when test velocities were expected to increase to as 
high as 20,000 feet per second a need arose for a second genera- 
tion laser tracker. Improvements in computer technology and 
electronic made Laser Tracker 2 possible for fulfilling this mission. 
This paper will describe LT 2 and its advanced capabilities. Laser 
Tracker 2 has essentially one moving part. A double-gimbaled mir- 
ror directs two laser beams to a cooperative target. The mirror 
catches the return beams and an optical image for test information. 
The receivers for the return beams are image dissectors. During 
the test the dissectors sense a change in target position and gen- 
erate an error signal to drive the mirror. To produce realtime 
three-dimensional position data, the tracker uses range, azimuth, 
and elevation readings. These raw data are shipped through the 
realtime contro! microcomputer system to a minicomputer which is 
also is used to operate the tracker. A second minicomputer is used 
to produce finished trajectory data. 5 figs. 


10926 (UCRL-JC—105139) Nuclear-spectroscopy computer- 
ized tomography scanners. Roberson, G.P.; Martz, H.E.; 
Schneberk, D.J.; Logan, C.M. Lawrence Livermore National Lab., 
CA (USA). Feb 1991. 4p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-910399-1: 
American Society for Nondestructive Testing spring conference, 
Oakland, CA (USA), 18-22 Mar 1991). Order Number 
DE91008447. Source: OSTI;NTIS; GPO Dep. 

The Lawrence Livermore National Laboratory (LLNL) has been 
developing industrial computerized tomography (CT) scanners over 
the last five years for specific programmatic needs. These scan- 
ners are used for nondestructive inspection and characterization of 
materials, components, and assemblies. Nuclear-spectroscopy 
computed tomography scanners typically use first-generation, 
single-“pencil’- beam scan-geometries. These are well-collimated 
single-source and single-detector systems where the object of in- 
terest is translated and rotated though a pencil-beam of gamma- or 
x-rays. Although the data acquisition time is much longer when 
compared to higher-generation CT scanners, these nuclear- 
spectroscopy-based scanners provide quantitative data and have 
fewer image artifacts. This artifact-free, quantitative data provides 
two-dimensional images with pixel values represented by direct ab- 
solute measurements of the linear attenuation coefficient that can 
be used to determine effective-Z, weight-fraction, and absolute- 
density images. 5 refs., 3 figs. 
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10927 (DLR-Mitt—90-13) International workshop on the air- 
borne measurement of wind, turbulence and position, July 
26-28, 1989, Oberptaffenhofen. Workshop report. Fimpel, H.P. 
(Deutsche Forschungsanstalt fuer Luft- und Raumfahrt e.V. (DLR), 
Wessling (Germany, F.R.). Inst. fuer Physik der Atmosphaere); 
Baumgardner, D.; Jochum, A.M. Deutsche Forschungsanstalt fuer 
Luft- und Raumfahrt e.V. (DLR), Koeln (Germany, F.R.). 1990. 
80p. (CONF-8907234—: International workshop on the airborne 
measurement of wind, turbulence and position, Oberpfaffenhofen 
(Germany, F.R.), 26-28 Jul 1989). Order Number DE91744639. 
Source: OSTI;NTIS (US Sales Only). 

The goal of this workshop was three-fold: First to exchange in- 
formation on measurement technology, calibration techniques, and 
analysis methods; second to discuss possible areas where stan- 
dardization is beneficial, such as calibrations, data processing 
procedures, correction algorithms, and measurement uncertainty 
assessment and reporting; third to discuss possible future collabo- 
rations, in particular the development of new sensors, the 
assessment of uncertainty, and the exchanges of personnel be- 
tween facilities. The first half of the workshop consisted of oral 
presentations describing fundamental problems, new measurement 
systems, calibration techniques, and applications of the measure- 
ments.The second half of the workshop was devoted to working 
sessions that focused on research needs and measurement limita- 
tions, how they affect atmospheric studies, and what steps can be 
taken to improve the measurements and the methods by which 
they are analyzed. This report summarizes the sessions of oral pre- 
sentations, the working sessions, as well as the conclusions and 
recommendations. Appendix B contains the extended abstracts of 
the oral presentations. (orig.) With 25 figs., 5 tabs., 42 refs. 


4408 Miscellaneous Instrumentation 
Refer also to citation(s) 9362, 9518, 10825, 10944, 10947, 10960 


10928 (BARC—1510) Setting up and performance of a laser 
enhanced ionisation spectrometer. Chandola, L.C. (Bhabha 
Atomic Research Centre, Bombay (India). Spectroscopy Div.); 
Khanna, P.P.; Razvi, M.A.N. Bhabha Atomic Research Centre, 
Bombay (india). 1990. 22p. Order Number DE91619432. Source: 
OSTI;NTIS (US Sales Only);INIS. 

A laser enhanced ionisation (LEI) spectrometer has been suc- 
cessfuly set up around an excimer laser pumped dye laser. The 
performance of the spectrometer has been tested by analysing 
sodium in water solutions. A straight line working curve has been 
obtained in the concentration range of 1-1000 ng/ml of Na. The ef- 
fect of parameters like laser power, ion collector electrode voltage 
and the load resistance on LEI signals has been investigated. The 
spectrometer is useful not only for analytical purposes but also for 
laser spectroscopic studies of species formed in flames, study of 
phenomenon of combustion etc. (author). 1 tab ., 10 figs., 5 refs. 


10929 (DOE/CE/15401-T10) A miniature inexpensive, 
oxygen sensing element: Quarterly review. Arenz, R.W. Ceram- 
Physics, Inc., Westerville, OH (USA). 31 Dec 1990. 8p. Sponsored 
by U.S. DOE Conservation & Renewable Energy. DOE Con- 
tract FG0O1-88CE15401. Order Number DE91007212. Source: 
OSTI;NTIS; GPO Dep. 

Current progress on the development of the oxygen sensor is re- 
viewed. During this quarter the sensor seal and heating element 
was redesigned and prototypes were tested. A combustor experi- 
ment will be performed in the next one to two quarters. Related 
information on lean sensors is also reviewed. Additional testing 
was done on multilayer sensors pulled from storage. (SM) 


10930 (IGC—113) Glow discharge lamp: a light source for 
optical emission spectroscopy. Vishwanathan, K.S. (Indira 
Gandhi Centre for Atomic Research, Kalpakkam (india). Radio- 
chemistry Programme); Srinivasan, V.; Nalini, S.; Mahalingam, T.R. 
Indira Gandhi Centre for Atomic Research, Kalpakkam (india). 
1990. 28p. Order Number DE91619433. Source: OSTI;NTIS (US 
Sales Only);INIS. 
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A glow discharge lamp based on a modified version of the 
Grimm design has been fabricated. Its utility as a radiation source 
for optical emmission spectrography by standardising a method for 
the analysis of low alloy steels using a set of certified standards 
from DMRL, Hyderabad, has been demonstrated. A model has 
been proposed where the sputtering rates of different metals have 
been correlated with their heats of sublimation, metallic radii and 
densities. Sputtering rates of ten different metals obtained from lit- 
erature have been used to test this model, and the correlation 
appears to be excellent. (author). 19 re fs., 13 figs., 2 tabs. 


10931 (SAND-89-3107) Unique Signal Override Plug elec- 
tromagnetic test report. Bonn, R.H. Sandia National Labs., 
Albuquerque, NM (USA). Oct 1990. 34p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. Order Num- 
ber DE91004996. Source: OSTI;NTIS; GPO Dep. 

The MC4039 Unique Signal Override Plug (USOP) provides the 
unique signal for the B90 when fielded on aircraft that are not 
equipped with unique signal capability. Since the USOP is field 
installed, the concern is that it might be susceptible to electromag- 
netic radiation prior to installation on the weapon. This report 
documents a characterization of the USOP, evaluates various tech- 
niques for attaching electromagnetic shields, and evaluates the 
susceptibility of a fully assembled passive-USOP. Tests conducted 
evaluated the electromagnetic susceptibility of the passive, uncon- 
nected USOP. During normal operation the USOP is powered 
directly from the weapon. During the course of this test program 
two prototypes were developed. The prototype 1 USOP internal cir- 
cuitry contains one SA3727 chip, five diodes, three resistors, and 
two capacitors; these are mounted on a circular circuit board and 
contained inside a metal back shell cover, which serves as an 
electromagnetic shield. The prototype 2 design incorporated four 
changes. The manufacturer of the SA3727 chip was changed from 
Lasarray to LSI Logic, the circuit board ground was tied to the 
case ground through a straight wire, Cl was changed from 1 micro- 
farad to 0.1 microfarads. and the circuit board was changed, as 
required. 2 refs., 17 figs., 3 tabs. (JF) 


10932 (SAND—90-2403C) A high resolution capacitive 
imaging sensor for manufacturing applications. Novak, J.L.; 
Wiczer, J.J. Sandia National Labs., Albuquerque, NM (USA). 6 Sep 
1990. 21p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. (CONF-910451-8: IEEE robotics and 
automation conference, Sacramento, CA (USA), 7-12 Apr 1991). 
Order Number DE91000037. Source: OSTI;NTIS; GPO Dep. 

A high resolution capacitive image sensing technique for mea- 
suring edge and surface profiles during manufacturing processes 
has been invented. A prototype device utilizing this technique con- 
sists of two 0.020 in. (500 ym) diameter electrodes fabricated on a 
printed circuit board with a 0.010 in. (250 um) gap between them. 
As the device is mechanically scanned over the workpiece, the 
spatial variations in the edge or surface to be measured interfere 
with an electric field imposed between the electrodes, altering the 
mutual capacitance. The sensor functions as a near field proximity 
sensor producing range images of surface imperfections. This sen- 
sor has been used in applications requiring a preview image of 
burrs on the edge of a machined part and other processes requir- 
ing an inspection image after automated deburring operations. 10 
refs., 8 figs. 


10933 (SAND-91-0348C) The development of a rugged 
accelerometer. Casalinuovo, S.A. (Sandia National Labs., Albu- 
querque, NM (USA)); Sleefe, G.E.; James, C.E. Sandia National 
Labs., Albuquerque, NM (USA). [1991]. 19p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910279—2-Vugraphs: Environmentally conscious manufac- 
turing/technology applications workshop, Albuquerque, NM (USA), 
20 Feb 1991). Order Number DE91007731. Source: OSTI;NTIS; 
GPO Dep. 

Accelerometers, under a variety of names (e.g., vibration, mo- 
tion, and seismic sensors), serve as sensing elements in a number 
of systems. The sensing schemes are numerous (mechanical, 
electric, magnetic, and piezoelectric, for example) and the choice is 
determined by the application. We describe the development of an 
optical fiber accelerometer which would have distinct advantages in 


some applications. The use of optical fibers as the acceleration- 
sensitive component would be advantageous in three general 
applications areas. The first involves applications which require 
sensing in environments which are hostile to electronic devices. 
Optical fibers can withstand higher temperatures and higher radia- 
tion levels than most electronic components and are immune to 
electromagnetic interference. An example would be the operation 
of an accelerometer within a nuclear reactor. A second application 
is one which requires a multiplicity of high-bandwidth sensors. The 
large bandwidth of optical fibers allows the multiplexing of many 
sensor signals on to a single input/output fiber. An example of this 
area would be the vibration testing of a complex vehicle or struc- 
ture. The third application for the optical accelerometer would be a 
situation where the presence of the sensor must remain covert. 
The optical fiber and attached sensor do not emit electromagnetic 
radiation, thereby making it extremely difficult to detect their pres- 
ence. An example of this area would be intrusion detection. 
Naturally, there are specific applications which can benefit from 
several of these attributes. 


10934 (UCRL-ID—105197) Finnigan ion trap mass spec 
trometer detection limits and thermal energy analyzer interface 
status report and present capabilities. Alcaraz, A.; Andresen, B.; 
Martin, W. Lawrence Livermore National Lab., CA (USA). 18 Oct 
1990. 12p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. Order Number DE91006220. Source: 
OSTI;NTIS; GPO Dep. 

A new Finnigan ion trap mass spectrometer was purchased and 
installed at LLNL. Over a period of several months the instrument 
was tested under a variety of conditions utilizing a capillary gas 
chromatography interface which allowed separated organic com- 
pounds to be carried directly into the ion source of the mass 
spectrometer. This direct interface allowed maximum analytical 
sensitivity. A variety of critical tests were performed in order to op- 
timize the sensitivity of the system under a variety of analysis 
conditions. These tests altered the critical time cycles of the ioniza- 
tion, ion trapping, and detection. Various carrier gas pressures 
were also employed in order to ascertain the overall sensitivity of 
the instrument. In addition we have also interfaced a thermal 
energy analyzer (TEA) to the gas chromatograph in order to simul- 
taneously detect volatile nitrogen containing compounds while 
mass spectral data is being acquired. This is the first application at 
this laboratory of simultaneous ultra-trace detections while utilizing 
two orthogonal analytical techniques. In particular, explosive- 
related compound and/or residues are of interest to the general 
community in water, soil and gas sampler. In this paper are 
highii,hted a few examples of the analytical power of this new GC- 
TEA-ITMS technology. 
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Refer also to citation(s) 10195, 10196, 10676, 10909, 12186 


10935 (LA-12014-MS) Survey of hazardous materials used 
in nuclear testing. Bryant, E.A.; Fabryka-Martin, J. Los Alamos 
National Lab., NM (USA). Feb 1991. 15p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36. Order Number 
DE91007314. Source: OSTI;NTIS; GPO Dep. 

The use of ‘hazardous” materials in routine underground nuclear 
tests at the Nevada Test Site has been reviewed. In addition the 
inventory of test yields, originally reported in 1976 has been up- 
dated. A trail “down-hole inventory” has been conducted for a 
selected test. The inorganic hazardous materials introduced during 
testing (with the exception of lead and the fissionable materials) 
produce an incremental change in the quantity of such materials 
already present in the geologic media surrounding the test points. 
1 ref., 3 tabs. 


10936 (LA-UR-91-362) Battlefield laser wavemeter. Reiser, 
C. (Cymer Laser Technologies, Inc., San Diego, CA (USA)); 
Jensen, C.C. Los Alamos National Lab., NM (USA). [1990]. 5p. 
Sponsored by U.S. Department of Defense. DOE Contract W- 
7405-ENG-36. (CONF-901263-6: International conference on 
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lasers '90, San Diego, CA (USA), 10-14 Dec 1990). Order Number 
DE91007485. Source: OSTI;NTIS; GPO Dep. 

In this paper we present a summary of the specifications and ar- 
chitecture for a ruggedized laser wavemeter. This wavemeter is 
about the size of a pocket calculator and has a wavelength resolu- 
tion of one part per million. The detectable wavelength range is 
from the near infrared to the near ultraviolet. The wavemeter is 
specifically designed to distinguish laser threats from incoherent 
light sources and measure multiple wavelengths simultaneously. 
The information update rate is greater than ten readings per sec- 
ond. 1 fig. 


10937 (UCRL-ID-104022) Raster date transfer test using 
Formtek produced data: MIL-R-28002 Type 1 (Raster): Quick 
short test report. Lawrence Livermore National Lab., CA (USA). 
14 Jun 1990. 12p. Sponsored by U.S. Department of Defense. 
DOE Contract W-7405-ENG-48. (CTN—90-019). Order Number 
DE91007607. Source: OSTI;NTIS; GPO Dep. 

The DoD Computer-aided Acquisition and Logistics Support 
(CALS) Test Network (CTN) is conducting tests of the military stan- 
dard for the Automated interchange of Technical Information, 
MIL-STD-1804A, and its companion suite of specifications. The 
CTN is a DoD sponsored confederation of voluntary participants 
from industry and government, managed by the Air Force Logistics 
Command. The primary purpose of the CTN is to evaluate the ef- 
fectiveness of the CALS standards for technical data interchange 
and to demonstrate the capability and operational suitability of 
these standards. To this end, testing should represent the systems 
and applications in use by a large number of participants. Sam- 
pling a wide cross section of industry and government will gain 
feedback on the various interpretations of the standards and 
broaden the base of industry participation in the CALS initiative. 
This test was conducted to allow Formtek to demonstrate their abil- 
ity to generated a MIL-R-28002 data file. The objective was to 
evaluate their interpretation of the MIL-R-28002 standard thereby 
assist the CTN in substantiating the validity of the standards or 
recommending changes to these standards and the references to 
national or international standards. Additionally, Quick Short Test 
Reports (QSTRs) are intended to promote industry and govern- 
ment participation in the CALS initiative, developing a level of 
confidence in the technology and furthering mission objectives. 


10938 (UCRL-ID-104305) Technical publication transfer 
test with Vitro Corporation: MIL-M-28001 (SGML) and MIL-D- 
28000 Class 1 (IGES): Quick short test report. Lawrence 
Livermore National Lab., CA (USA). 18 Sep 1990. 10p. Sponsored 
by U.S. Department of Defense. DOE Contract W-7405-EN< 48. 
(CTN-90-013). Order Number DE91007609. Source: OSTI;NTIS; 
GPO Dep. 

The purpose of the informal test reported in this Quick Short Test 
Reports was to analyze Vitro Corporation's interpretation and use 
of the CALS standards in transferring technical publications data. 
Vitro used its CALS Technical Data Interchange System to produce 
data in accordance with the Standards and delivered it to the CTN 
technical staff on a 9-track magnetic tape. 


10939 (UCRL-ID-105656) Numerical modeling of HF sky- 
wave radiation from antennas in irregular terrain. Burke, G.J. 
Lawrence Livermore National Lab., CA (USA). Nov 1990. 42p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE91007115. Source: OSTI;NTIS; 
GPO Dep. 

The problem of computing the radiation pattem of an HF antenna 
sited in irregular terrain was investigated. The primary interest is in 
antennas for skywave communication, however ionospheric models 
were not considered. Several methods for modeling terrain effects 
are briefly reviewed. A geometrical optics model for arbitrary terrain 
is developed and results are compared with published results from 
solution of a Volterra integral equation for scattering by a Gaussian 
ridge. This report covers work on the first phase of a project for the 
US Navy to develop and apply models for terrain effects in HF 
communications involving skywave. 45 refs., 16 figs. 


10940 (UCRL-JC—105925) The future of defense and tech- 
nology. Teller, E. Lawrence Livermore National Lab., CA (USA). 
10 Jan 1991. 6p. Sponsored by U.S. DOE Defense Programs. 
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DOE Contract W-7405-ENG-48. (CONF-9010247-2: The role of 
nuclear weapons in the year 2000, San Ramon, CA (USA), 22-24 
Oct 1990; CTS—11-90). Order Number DE91007599. Source: 
OSTI;NTIS; GPO Dep. 

This document provides an insight into the future of national 
defense and the impacts of utilizing technology for improved defen- 
sive postures. (Fl) 


4501 Chemical Explosions and Explosives 


10941 (SAND-90-2253C) The Sandia Transportable Trig- 
gered Lightning Instrumentation Facility. Schnetzer, G.H.; 
Fisher, R.J. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 9p. Sponsored by U.S. Department of Defense; U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
9104163-2: 1991 international conference on lightning and static 
electricity, Cocoa Beach, FL (USA), 16-19 Apr 1991). Order Num- 
ber DE91006776. Source: OSTI;NTIS; GPO Dep. 

Development of the Sandia Transportable Triggered Lightning In- 
strumentation Facility (SATTLIF) was motivated by a requirement 
for the in situ testing of munitions storage bunker. Transfer func- 
tions relating the incident flash currents to voltages, currents, and 
electromagnetic field values throughout the structure will be ob- 
tained for use in refining and validating a lightning response 
computer model of this type of structure. A preliminary shakedown 
trial of the facility under actual operational conditions was per- 
formed during the summer of 1990 at the Kennedy Space Center's 
(KSC) rocket-triggered lightning test site in Florida. A description is 
given of the SATTLIF, which is readily transportable on a single 
flatbed truck or by aircraft, and its instrumentation for measuring in- 
cident lightning channel currents and the responses of systems 
under test. Measurements of return-stroke current peaks obtained 
with the SATLLIF are presented. Agreement with data acquired on 
the same flashes with existing KSC instrumentation is, on average, 
to within ~7 percent. Continuing currents were measured with a 
resolution of ~2.5 A. This field trial demonstrated the practicality c* 
using a transportable triggered lightning facility for specialized test 
applications. 5 refs., 12 figs., 1 tab. 


10942 (SAND-90-2460) “Designing for explosive satety”: 
The Explosive Components Facility at Sandia National Labora- 
torles. Couch, W.A. Sandia National Labs., Albuquerque, NM 
(USA). Dec 1990. 13p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00789. Order Number 
DE91006432. Source: OSTI;NTIS; GPO Dep. 

The Explosive Components Facility (ECF) is to be a new major 
facility in the Sandia National Laboratories (SNL) Weapons Pro- 
gram. The ECF is a self-contained, secure site on SNL property 
and is surrounded by Kirtland Air Force Base which is located 6-1/ 
2 miles east of downtown Albuquerque, New Mexico. The ECF will 
be dedicated to research, development, and testing of detonators, 
neutron generators, batteries, explosives, and other weapon com- 
ponents. It will have capabilities for conducting explosive test fires, 
gas gun testing, physical analyses, chemical analyses, electrical 
testing and ancillary explosive storage in magazines. The ECF 
complex is composed of a building covering an area of approxi- 
mately 91,000 square feet, six exterior explosive service 
magazines and a remote test cell. Approximately 50% of the build- 
ing space will be devoted to highly specialized laboratory and test 
areas, the other 50% of the building is considered nonhazardous. 
Critical to the laboratory and test areas are the blast-structural de- 
sign consideration and operational considerations, particularly 
those concerning personnel access control, safety and environ- 
mental protection. This area will be decoupled from the rest of the 
building to the extent that routine tests will not be heard or felt in 
the administrative area of the building. While the ECF is designed 
in accordance with the DOE Explosives Safety Manual to mitigate 
any off-site blast effects, potential injuries or death to the ECF staff 
may result from an accidental detonation of explosive material 
within the facility. Therefore, reducing the risk of exposing opera- 
tion personnel to hazardous and energetic material is paramount in 
the design of the ECF. 


10943 (UCRL-102943) Examination of coherency criteria 
for high velocity jets. Murphy, M.J. Lawrence Livermore National 





45 MILITARY TECHNOLOGY, WEAPONRY, AND NATIONAL DEFENSE 


Lab., CA (USA). 24 Aug 1990. 11p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
9010190-3: 12. international symposium on ballistics, San Antonio, 
TX (USA), 30 Oct - 1 nov 1990). Order Number DE91006242. 
Source: OSTI; NTIS; GPO Dep. 

An examination of a coherency criteria for high velocity jets is 
discussed in this paper. An analysis of the classical Pugh, Eichel- 
berger, Rostoker jetting theory is used to develop an equation that 
defines the maximum coherent jet velocity as a function of the liner 
material sound speed, the liner beta angle, and the magnitude & 
direction of the liner collapse velocity vector. The liner material 
sound speed is assumed to be the liner material shock velocity at 
the time of liner material collapse. This shock velocity is a function 
of the collapse pressure in the stagnation region and thus varies 
with time and position along the liner. The analysis indicates that 
coherent jets at velocities greater than three times the liner shock 
velocity are possible with some combinations of the beta and col- 
lapse vector angles while incoherent jets at velocities equal to two 
times the liner shock velocity could occur with other combinations. 
The objectives of this paper are to examine the theory used to cal- 
culate jet velocity and to develop a criteria for calculating the 
maximum coherent jet tip velocity. 13 refs., 6 figs. 


4502 Nuclear Explosions and Explosives 
Refer also to citation(s) 9720, 10942, 11005, 11295, 12249 


10944 (BARC—1505) Multichannel long period seismic data 
acquisition system. Kolvankar, V.G. (Bhabha Atomic Research 
Centre, Bombay (india). Seismology Section); Rao, D.S. Bhabha 
Atomic Research Centre, Bombay (india). 1990. 17p. Order Num- 
ber DE91619204. Source: OSTI;NTIS (US Sales Only);INIS. 

This paper discusses the specifications and performance of an 
eight channel long period seismic digital data acquisition system, 
which is developed and installed at Seismic Array Station, Gau- 
ribidanur, Karnataka State. The paper describes how these data in 
an unedited form are recorded on a single track of magnetic tape 
inter-mittantly, which has resulted in recording of 50 days data on 
a single tapespool. A time indexing technique which enables quick 
access to any desired portion of a recorded tape is also discussed. 
Typical examples of long period seismic event signals recorded by 
this system are also illustrated. Various advantages, the system 
provides over the analog multichannel instrumentation tape record- 
ing system, operating at Seismic Array Station for th e last two 
decades, are also discussed. (author). 7 figs. 


10945 (DOE/DP-0083) Nuclear Weapons Complex recon- 
figuration study. USDOE, Washington, DC (USA). Jan 1991. 
179p. Sponsored by U.S. DOE Defense Programs. Order Number 
DE91007253. Source: OSTI;NTIS; GPO Dep. 

Shortly after assuming duties as Secretary of Energy, | reviewed 
the “Nuclear Weapons Complex Modernization Report” submitted to 
the Congress in January 1989 as required by the National Defense 
Authorization Act of 1988 and 1989. My review showed that sev- 
eral of the report's assumptions needed to be re-evaluated. During 
this eighteen-month review, dramatic world changes forced further 
reassessments of the future Nuclear Weapons Complex. These 
changes are reflected in the new report. The new report presents a 
plan to achieve a reconfigured complex, called Complex-21. 
Complex-21 would be smaller, less diverse, and less expensive to 
operated than the Complex of today. Complex-21 would be able to 
safely and reliability support nuclear deterrent stockpile objectives 
set forth by the President and funded by the Congress. It would be 
consistent with realities of the emerging international security envi- 
ronment and flexible enough to accommodate the likely range of 
deterrent contingencies. In addition, Complex-21 would be con- 
structed and operated to comply with all applicable federal, state, 
and local laws, regulations, and orders. Achieving Complex-21 will 
require significant resources. This report provides and organized 
approach toward selecting the most appropriate configuration for 
Complex-21, satisfying environmental requirements, and minimizing 
costs. The alternative — to continue to use piecemeal fixes to run 
an antiquated complex — will be more expensive and provide a 
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less reliable Nuclear Weapons Complex. As a consequence, imple- 
mentation of the Complex-21 plan is considered necessary to 
ensure continued viability of our nuclear deterrent. 


10946 (LA-11968-MS) Approximation of the decay of fis- 
sion and activation product mixtures. Henderson, R.W. Los 
Alamos National Lab., NM (USA). Jan 1991. 128p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-36. Or- 
der Number DE91006880. Source: OSTI;NTIS;INIS; GPO Dep. 

The decay of the exposure rate from a mixture of fission and ac- 
tivation products is a complex function of time. The exact solution 
of the problem involves the solution of more than 150 tenth order 
Bateman equations. An approximation of this function is required 
for the practical solution of problems involving multiple integrations 
of this function. Historically this has been a power function, or a 
series of power functions, of time. The approach selected here has 
been to approximate the decay with a sum of exponential func- 
tions. This produces a continuous, single valued function, that can 
be made to approximate the given decay scheme to any desired 
degree of closeness. Further, the integral of the sum is easily cal- 
culated over any period. 3 refs. 


10947 (UCRL-CR-105295) Impulse gage development for 
the 100-200 ktap range: Final . Rose, P.C. (General Re- 
search Corp., Santa Barbara, CA (USA). Advanced Technologies 
Div.); Naumann, W.J. Lawrence Livermore National Lab., CA 
(USA); General Research Corp., Santa Barbara, CA (USA). Ad- 
vanced Technologies Div. 31 Jul 1990. 102p. Sponsored by U.S. 
Department of Defense. DOE Contract W-7405-ENG-48. Contract 
6659605. Order Number DE91007161. Source: OSTI;NTIS; GPO 
Dep. 

Special effects underground test (UGT) material response and 
source diagnostics data require impulse gages that can be used in 
the 50-150 ktap range and have equilibrated from electrical and 
mechanical noise sources within 0.001 s. Such gages were 
designed, analyzed, and tested under this program. One- and two- 
dimensional stress propagation calculations were performed and 
predictions were developed for deformation of the gage specimen 
cup. These predictions were conservative when compared to gas 
gun test results. The response of the gage will equilibrate within 
5% to its final value within 300 usec. The impulse delivered to the 
gages for these tests exceeded 250 ktap. The code and experi- 
mental results provides a basis for confidence in the operability of 
the gage in an actual UGT environment. 


10948 (UCRL-ID-105796) A binary technique for designing 
in situ [Lines of Sight] LOS/Canister bending fiducials. Addis, 
R.B. Lawrence Livermore National Lab., CA (USA). 14 Sep 1990. 
8p. Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE91007627. Source: OSTI;NTIS; 
GPO Dep. 

The increased complexity of underground nuclear tests has been 
accompanied by the requirement to monitor the alignment of indi- 
vidual Lines of Sight (LOS) and, when necessary, correct the 
detector and/or experiment positions prior to executing the test. 
Various in situ LOS alignment monitoring systems have been de- 
signed by the Nuclear Test Program to specifically measure and 
correct the position of critical LOS components. As a result of be- 
ing a part of the LOS design, these visible light and x-ray systems 
typically suffer from a common limitation, this being a restricted 
field of view (FOV). This is due to the various collimators and baf- 
fles in the LOS which define the nuclear field. These obstructions 
only allow a limited portion of the LOS bending fiducial to be visible 
at any instant. The primary problem this creates is one of identify- 
ing the fiducial and then determining the direction and amount of 
its bending. This requires that the design of the fiducial be immedi- 
ately identifiable (unique) and its deflection readily determined. This 
report summarizes a method of designing alignment fiducials using 
the properties and uniqueness of binary numbers to determine the 
amount of LOS/canister bending. 4 figs., 1 tab. 
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10949 (UCRL-CR-104000) Investigation of optical methods 
for hydroyield measurements: Final report. Charest, J.A. (Dy- 
nasen, Inc., Goleta, CA (USA)); Lynch, C.S. Lawrence Livermore 
National Lab., CA (USA). Jan 1990. 18p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE91005218. Source: OSTI; NTIS; GPO Dep. 

Two fiber optic techniques, the Linear Resistive Ladder (LRL) 
and the piezo-driven LED arrangement, were investigated and suc- 
cessfully demonstrated in the laboratory to be capable of being 
used for hydroyield measurements. Prototype linear arrangements 
for each of the above methods were constructed and placed in a 
designed UGT. The piezo-driven LED method appears very attrac- 
tive as it showed the potential for becoming an “all passive, 
non-intrusive” treaty verification method capable of functioning at 
stress levels ranging from less than 1Kbar to 100 Kbars. Other op- 
tical methods using fiber optics for detection mechanisms and 
signal transmissions were also conceptually examined. 11 figs. 
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10950 (GA-C—19942-Rev.1) Soliton Microwave Generator: 
Final technical report, 30 September 1987-30 November 1989: 
Revision 1. deGrassie, J.S. General Atomics, San Diego, CA 
(USA). Dec 1990. 207p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC03-87SF17119. Order Number 
DE91008277. Source: OSTI;NTIS; GPO Dep. 

The Soliton Microwave Generator (SMG) represents a truly new 
concept in the field of high power microwave (HPM) generation. A 
nonlinear, dispersive transmission line is used to convert an input 
voltage pulse into an HPM burst at the output. The system is all 
solid state and projects to be efficient and reliable. Single module 
peak powers in excess of 1 GW appear feasible, while combining 
modular units leads to a 10 GW system projection. This project for 
the US Department of Energy (DOE) has allowed General Atomics 
(GA) to take the first steps necessary in experimentally demon- 
strating the SMG. The project has ended successfully. We have 
designed, fabricated, and tested a relatively high power lumped cir- 
cuit SMG operating in the uhf band. The maximum peak output rf 
power was 16 MW from this line approximately 90 cm in length 
and 2 cm? in cross-section with a peak power efficiency of roughly 
20%. Additionally a low power continuous strip-line approach 
demonstrated microwave generation well into L band, at approxi- 
mately 2 GHz. 


10951 (LA-11785-MS) Neutral particle beam popup appli- 
cations. Canavan, G.H. Los Alamos National Lab., NM (USA). Mar 
1991. 18p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-36. Order Number DE91008160. Source: 
OSTI;NTIS; GPO Dep. 

Popup neutral particle beams (NPBs) could have high leverage 
in discriminating decoyed threats. There is considerable leeway in 
the choice of platform parameters. For deuterium beams the num- 
ber of platforms is modest for all energies. Hydrogen beams might 
use higher energies to reduce the number of platforms. Low ener- 
gies minimize platform cost for both. 13 refs., 6 figs. 


10952 (SAND-90-1609C) Focusing infrared laser beams on 
targets in space without using adaptive optics. McKechnie, T.S. 
(Lentec Corp., Albuquerque, NM (USA)). Sandia National Labs., 
Albuquerque, NM (USA). [1991]. 17p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
910123-2: OE/LASE '91: 4th Society of Photo-Optical 
Instrumentation Engineers (SPIE) international symposium, Los An- 
geles, CA (USA), 20-25 Jan 1991). Order Number DE91007518. 
Source: OSTI;NTIS; GPO Dep. 

A recent prediction that large (5 meter) ground-based telescopes 
should routinely be able to achieve 0.05-0.1 arc second resolution 
at near infrared wavelengths using direct imaging techniques has 
been confirmed by experiment. These very high levels of resolution 
are at odds with conventional theory which predicts only marginal 
resolution improvement at infrared wavelengths. Conventional the- 
ory is based on the assumption that the outer limit of turbulence 
size Lo is large, with estimates ranging from tens of meters to 
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many kilometers. The smaller Lo value forces modifications to 
many long-held ideas about imaging with large ground-based tele- 
scopes. A much more favorable picture emerges especially at 
infrared wavelengths. At these wavelengths, it is found that resolu- 
tion is more likely to be limited by the telescope size and telescope 
aberrations than by atmospheric turbulence. By building large 
enough telescopes to diffraction limited standards rather than the 
currently accepted standards which fall well short of this limit, there 
is almost no limit to achievable resolution. It is also expected that 
laser beams at near infrared wavelengths can be focused to 
diffraction limited accuracy on targets in space without needing 
adaptive optics or other wavefront compensation techniques. Prob- 
ing the target and performing wavefront correction to the outgoing 
beam, though helpful, is not absolutely necessary. Also, the isopla- 
natic angle of the atmosphere in the near infrared is predicted to 
be at least several arc minutes (it may possibly be much larger) 
rather than several arc seconds as previously surmised. Thus, a 
much wider angular region is available from which to select suit- 
able objects for guiding and tracking. 13 refs., 8 figs. 
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10953 (CONF-910128-3) Establishing functional require- 
ments for emergency management information systems. Reed, 
J.H.; Rogers, G.O.; Sorensen, J.H. Oak Ridge National Lab., TN 
(USA). [1991]. 9p. Sponsored by U.S. Department of Defense. 
DOE Contract ACO05-840R21400. From Society for Computer Sim- 
ulation western multiconference; Anaheim, CA (USA); 23-25 Jan 
1991. Order Number DE91006340. Source: OSTI;NTIS; GPO Dep. 

The advancement of computer technologies has led to the devel- 
opment of a number of emergency management information 
systems (e.g., EIS, CAMEO, IEMIS). The design of these systems 
has tended to be technologically driven rather than oriented to 
meeting information management needs during an emergency. Of 
course, emergency management needs vary depending on the 
characteristics of the emergency. For example, in hurricanes, onset 
is typically slow enough to allow emergency managers to simulate 
evacuations dynamically while in chemical disasters onset may be 
sufficiently rapid to preclude such simulation(s). This paper de- 
scribes a system design process in which the analysis of widely 
recognized emergency management functions was used to identify 
information requirements and the requisite software and hardware 
capabilities to deal with rapid onset, low probability, high conse- 
quence events. These requirements were then implemented as a 
prototype emergency management system using existing hardware 
and software to assure feasibility. Data, hardware, and software 
requirements were further developed, refined, and made more con- 
crete through an iterative prototyping effort. This approach focuses 
attention directly on meeting emergency management information 
needs while avoiding unneeded technological innovations. 10 refs., 
4 figs., 1 tab. 
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Refer also to citation(s) 9495, 9497, 9526, 9561, 9754, 9756, 
9759, 9765, 9844, 9881, 9895, 9896, 10117, 10118, 10119, 
10151, 10183, 10188, 10228, 10230, 10249, 10319, 10563, 10568, 
10717, 11047, 11049, 11068, 11070, 11074, 11190, 11202, 12249 


10954 (ANL/MCS-TM-144) Analysis of workload and load 
balancing issues in the NCAR Community Climate Model. 
Michalakes, J.G. (Argonne National Lab., IL (USA)). Argonne Na- 
tional Lab., IL (USA). Mathematics and Computer Science Div. Jan 
1991. 23p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. Order Number DE91008052. Source: 
OSTI;NTIS; GPO Dep. 

Choice of an appropriate strategy for balancing load in climate 
models running on parallel processors depends on the nature and 
size of inherent imbalances. Physics routines of the NCAR Com- 
munity Climate Model were instrumented to produce per-cell load 
data for each time step, revealing load imbalance resulting from 





surface type, polar night, weather patterns, and the earth’s tormen- 
tor. Hourly, daily, and annual cycles in processor performance over 
the model grid were also uncovered. Data from CCM1 suggested a 
number of static processor allocation strategies. 110 figs., 2 tabs. 


10955 (ARL/TR-090) A national-wide survey of radon and 
gamma radiation levels in Australian homes. Langaroo, M.K.; 
Wise, K.N.; Duggleby, J.K.; Kotler, L.H. Australian Radiation Lab., 
Melbourne (Australia). Apr 1990. 24p. Order Number DE91618774. 
Source: OSTI;NTIS (US Sales Only);INIS. 

A nation-wide survey of Australian homes has been conducted to 
determine the average annual doses to the Australian population 
from exposure to radon and gamma radiation. The exposure to 
radon was measured using solid state track detectors (SSTD) 
whilst the gamma radiation dose was concurrently determined us- 
ing thermoluminescent dosimetry. Dosemeters were placed in 
approximately 3400 randomly distributed homes (representing 
about 1 in 1400 occupied dwellings) for twelve months. The mea- 
sured annual average radon concentration in Australian homes is 
12 Bq m-*%. Using appropriate conversion factors, the annual aver- 
age effective dose equivalents to the Australian population were 
determined to be 0.6 mSv and 0.9 mSv for radon and gamma radi- 
ation respectively. 20 refs., 3 tabs., 7 figs. 


10956 (BNL-44894) Analysis of high frequency surface- 
induced concentration fluctuations. Alexander, Y.; Lipfert, F.; 
Lewin, K.; Hendrey, G.; Nagy, J. Brookhaven National Lab., Upton, 
NY (USA). Nov 1990. 7p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. (CONF-910108—4: 7. 
international conference on interactive information and processing 
systems for meteorology, oceanography, and hydrology, New Or- 
leans, LA (USA), 13-18 Jan 1991). Order Number DE91007561. 
Source: OSTI;NTIS; GPO Dep. 

Brookhaven National Laboratory has developed an open-air, con- 
trolled fumigation system for investigating the effect of pollutants on 
plant canopies. The apparatus, the Free Air CO2 Enrichment 
(FACE) system, allows the average concentration of gaseous pollu- 
tants to be maintained at a preset, uniform level over a large region 
of the plant canopy. During 1989 and 1990 four arrays of the 
FACE system were in operation in cotton fields at the University of 
Arizona Maricopa Agricultural Center. Concentration and horizontal 
wind measurements were taken throughout the growing season at 
various locations within the regions of monitored CO2 release, and 
also in control areas. The majority of these measurements were 
sampled at 1 Hz, though in most cases only averages or 60th sec- 
ond data were recorded. In addition, for the purposes of detailed 
turbulence studies, data were taken both inside and removed from 
the areas of controlled fumigation at 1 and 10 Hz; these data, also 
at various canopy heights and at different times of the growing 
season, included measurements of the velocity components and to 
a lesser extent also CO, concentration. 5 refs., 2 figs. 


10957 (BNL-45645) The NAPAP assessment of damages 
to materials from acid deposition. Lipfert, F.W. Brookhaven Na- 
tional Lab., Upton, NY (USA). Dec 1990. 11p. Sponsored by U.S. 
DOE Energy Research. DOE Contract ACO2-76CH00016. (CONF- 
901240—-1: AWMA international specialty conference: scientific 
evaluation of the national acid precipitation assessment programs, 
Pittsburgh, PA (USA), 4-6 Dec 1990). Order Number DE91008086. 
Source: OSTI;NTIS; GPO Dep. 

Under ‘the terms of PL 96-294, National Acid Precipitation As- 
sessment Program (NAPAP) was charged with assessing the 
economic effects of acid deposition, including effects on materials. 
About $500 million has been spent over a 10-year period on the to- 
tal program. The Integrated Assessment (IA) is the vehicle NAPAP 
has chosen to present the final findings of this program, as based 
on the 27 Volume State of Science/Technology (SOS/T) Series. 
These comments are based on the August 1990 Review Drafts and 
are intended to review NAPAP’s approach and to suggest remedies 
for some of the weak spots. They are the opinions of the author 
and are not intended to constitute policy statements of Associated 
Universities, Inc., or any government agency. This materials dam- 
age assessment was prepared by NAPAP Office of Director (OD) 
staff with only minimal input from Task Group scientists. It is config- 
ured as responses to five generic questions, which in essence 
begin with, “Does acidic deposition cause damage?” and ending 


54 ENVIRONMENTAL SCIENCES 
5401 Environmental Sciences, Atmospheric 


with, “How much improvement might be expected if emissions were 
reduced?” While there can be no doubt that the answer to the first 
question is “yes” when damage is defined in physical terms, the 
NAPAP IA does not provide a satisfactory response to the last 
question, at any of several possible levels. This is indeed unfortu- 
nate, since property damage is a problem directly confronted by 
more people than many of the other categories of acid deposition 
damage, especially by the residents of the states bearing most of 
the direct cost of emissions reductions. Specific comments are pre- 
sented in this report. Also included are detailed charts. 


10958 (CIEMAT-651) Determination of carbon-14 environ- 
mental samples by mixing CO, with a liquid scintillator. 
Garcia Sanz, M.R.; Gomez, V.; Heras, M.C.; Beltran, M.A. Centro 
de Investigaciones Energeticas, Medioambientales y Tecnologicas, 
Madrid ( ). 1990. 16p. (In Spanish). Order Number 
DE91741662. Source: OSTI; NTIS (US Sales Only) 

A method for the determination of Carbon-14 ('*COz) in environ- 
mental samples has been developed. The method uses the direct 
absorption of the carbon dioxide into Carbosorb, followed with in- 
corporation of the mixture (Carbosorb-CO>) to the liquid scintillator. 
The results obtained in applying this method and the benzene syn- 
thesis, usual in our laboratory, are discussed and compared. The 
method of collection of atmospheric samples is also described. 
(Author) 


10959 (CONF-901262-3) The potential role of nuclear 
power in controlling CO. emissions. Fulkerson, W.; Jones, J.E.; 
Delene, J.G.; Perry, A.M.; Cantor, R.A. Oak Ridge National Lab., 
TN (USA). [1990]. 38p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO05-840R21400. From Dahlem workshop on limit- 
ing greenhouse effect: options for controlling atmospheric CO2 
accumulation; Berlin (Germany, F.R.); 9-14 Dec 1990. Order Num- 
ber DE91006665. Source: OSTI;NTIS;INIS; GPO Dep. 

Nuclear power currently reduces CO2 emissions from fossil fuel 
burning worldwide by about 8% (0.4 Gt(C)/yr). It can continue to 
play an important role only if it can grow substantially in the next 
50 years. For such growth to occur public confidence will need to 
improve throughout the world. That might happen if (a) other non- 
fossil alternatives are inadequate to meet electricity demand 
growth, (b) the risks to society from global warming are perceived 
to be very high, (c) nuclear technology improves substantially, and 
(d) an international institutional setting is devised to manage the 
nuclear enterprise so that the technology is available to all nations 
while catastrophic accidents and proliferation of nuclear weapon 
capabilities are avoided. It seems feasible that the necessary tech- 
nological and institutional advances can be devised and tested 
over the next 20 years. It is also plausible that the direct costs of 
electricity produced by the system would be in the range of 50-100 
mills/kWhr (1990 dollars) delivered to the grid. In other words, the 
direct costs of nuclear power should not be greater than they are 
today. Achieving such an outcome will require aggressive technical 
and institutional RD & D performed in a cooperative international 
setting. If rapid growth of nuclear power can begin again in 15-20 
years it could supply 30-50% of world electricity in 50 years and 
cut CO2 emission rates by up to 2.5 Gt(C)/yr. This would be a sub- 
stantial contribution to controlling greenhouse gases, but it is not 
sufficient. Improved efficiency and various renewable energy 
sources must also grow rapidly if CO. emission rates from electric- 
ity generation are to be reduced from the current value of about 2 
Gt(C)/yr. 41 refs., 4 figs., 3 tabs. 


10960 (CONF-910278-1) Screening volatile organics by di- 
rect sampling ion trap and glow discharge mass spectrometry. 
Wise, M.B.; Hurst, G.B.; Thompson, C.V.; Buchanan, M.V.; Guerin, 
M.R. Oak Ridge National Lab., TN (USA). [1991]. 25p. Sponsored 
by U.S. Department of Defense. DOE Contract AC05-840R21400. 
From 2. international symposium on field screening methods for 
hazardous wastes and toxic chemicals; Las Vegas, NV (USA); 12- 
14 Feb 1991. Order Number DE91007708. Source: OSTI;NTIS; 
GPO Dep. 

Two different types of direct sampling mass spectrometers are 
currently being evaluated in our laboratory for use as rapid screen- 
ing tools for volatile organics in a wide range of environmental 
matrices. These include a commercially available [TMS ion trap 
mass spectrometer and a specially designed tandem source glow 
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discharge quadrupole mass spectrometer. Both of these instru- 
ments are equipped with versatile sampling interfaces which enable 
direct monitoring of volatile organics at part-per-billion (ppb) levels 
in air, water, and soil samples. Direct sampling mass spectrometry 
does not utilize chromatographic or other separation steps prior to 
admission of samples into the analyzer. Instead, individual com- 
pounds are measured using one or more of the following methods: 
spectral subtraction, selective chemical ionization, and tandem 
mass spectroscopy (MS/MS). For air monitoring applications, an 
active “sniffer” probe is used to achieve instantaneous response. 
Water and soil samples are analyzed by means of high speed di- 
rect purge into the mass spectrometer. Both instruments provide a 
range of ionization options for added selectivity and the ITMS can 
also provide high efficiency collision induced dissociation MS/MS 
for target compound analysis. Detection limits and response factors 
have been determined for a large number volatile 6fganics in air, 
water, and number of different soil types. 4 refs., 14 figs., 3 tabs. 


10961 (CONF-9002167—1) Throughfall and foliar extraction. 
Hicks, B.B.; Draxier, R.R.; Albritton, D.L.; Fehsenfeld, F.C.; Hales, 
J.M.; Meyers, T.P.; Vong, R.L.; Dodge, M.; Schwartz, S.E.; Tanner, 
R.L.; Davidson, C.I.; Lindberg, S.E.; Wesely, M.L. Oak Ridge Na- 
tional Lab., TN (USA). 1990. 8p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. From National Acid 
Precipitation Assessment Program (NAPAP) state-of-science, at- 
mospheric processes research and process model development 
conference; Hilton Head Island, SC (USA); 11-16 Feb 1990. Order 
Number DE91007184. Source: OSTI;NTIS; GPO Dep. 

Environmental surfaces, although difficult to simulate either 
mathematically or physically, have the natural ability to integrate 
the net result of dry deposition of various airborne compounds. 
Surface analysis methods can be used to quantify the amount of 
deposited material residing on such surfaces for constituents that 
are not irreversibly sorbed. From knowledge of the area of the 
surface and the duration of the period of deposition, the net dry de- 
position rate to the surface can be computed. Important problems 
in quantifying dry deposition to plant canopies include spatial and 
temporal representativeness of modeled fluxes, and scaling from 
point measurements (in both space and time) to the landscape. 
Many micrometeorological approaches are limited to simple terrain 
and short time intervals and are not applicable to coarse particles. 
Quantifying dry deposition of coarse aerosols, such as Ca and Mg 
in soil dust, is necessary to predict the effects of deposition on 
acidification of surface waters and on forest nutrition. Although sur- 
rogate surfaces can be used to measure particle fluxes they do not 
reproduce foliage. Surface analysis methods address many of 
these problems. They may be particularly useful for comparison 
with, and for validation of deposition models. 2 figs. 1 tab. 


10962 (CRIE-T-89047) Development of long-range trans- 
port model for sulfur oxides for East Asia. Ichikawa, Y. (Central 
Research Inst. of Electric Power Industry, Tokyo (Japan)); Fujita, S. 
Central Research Inst. of Electric Power Industry, Komae, Tokyo 
(Japan). Energy and Environment Lab. May 1990. 29p. (in Japan- 
ese). Order Number DE91742148. Source: OSTI; NTIS (US Sales 
Only). 

This paper described the long range transport model developed 
for sulfur oxides in East Asia. The trajectry model(TM) was used to 
grasp the long term tendency. TM is a long range Lagrangian type 
transport model which pursues the transfer of air block containing 
polluants. Data of 54 foreign and domestic observation stations for 
uuper wind of 1,500m from the surface and data of 345 observa- 
tion stations for precipitation were used. Values estimated by this 
Laboratory (Komae, Tokyo) for discharge of sulfur oxides were 
used and the calculated concentrations of sulfur oxides in air and 
in precipitation on the Laboratory were compared with measure- 
ments, indicating the agreement within a factor of 2 to 3. 
Parameters were estimated by optimizing approach with nonlinear 
method of least squares so that calculations including all sources 
agree with measurements. If these parameters are used, calcula- 
tions agree well with measurements additionally. From the ratio of 
calculation for particular source to calculation for all soureces, the 
contribution of the former can be judged. 5 refs., 11 figs., 6 tabs. 


10963 (DOE/EH/79003-T2) Environmental survey prelimi- 
nary report, Mound Plant, Miamisburg, Ohio. USDOE Assistant 
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Secretary for Environment, Safety, and Health, Washington, DC 
(USA). Office of Environmental Audit. Mar 1987. 237p. Sponsored 
by U.S. DOE Environment Safety & Health. DOE Contract AC01- 
87EH79003. Order Number DE91006227. Source: OSTI;NTIS; 
GPO Dep. 

This report presents the preliminary findings from the first phase 
of the Environmental Survey of the United States Department of 
Energy (DOE) Mound Plant, conducted August 18 through 29, 
1986. The objective of the Survey is to identify environmental prob- 
lems and areas of environmental risk associated with the Mound 
Plant. The Survey covers all environmental media and all areas of 
environmental regulation. It is being performed in accordance with 
the DOE Environmental Survey Manual. The on-site phase of the 
Survey involves the review of existing site environmental data, ob- 
servations of the operations carried on at the Mound Plant, and 
interviews with site personnel. The Survey found no environmental 
problems at the Mound Plant that represent an immediate threat to 
human life. The environmental problems identified at the Mound 
Plant by the Survey confirm that the site is confronted with a num- 
ber of environmental problems which are by and large a legacy 
from past practices at a time when environmental problems were 
less well understood. Theses problems vary in terms of their mag- 
nitude and risk, as described in this report. Although the sampling 
and analysis performed by the Mound Plant Survey will assist in 
further identifying environmental problems at the site, a complete 
understanding of the significance of some of the environmental 
problems identified requires a level of study and characterization 
that is beyond the scope of the Survey. Actions currently under 
way or planned at the site, particularly the Phase II activities of the 
Comprehensive Environmental Analysis and Response Program 
(CEARP) as developed and implemented by the Albuquerque Op- 
erations Office, will contribute toward meeting this requirement. 85 
refs., 24 figs., 20 tabs. 


10964 (DOE/ER/60422-6) Natural and anthropogenic cli- 
mate change: Progress report, March 1, 1990—October 1, 1990. 
Gutowski, W.J. (Atmospheric and Environmental Research, Inc., 
Cambridge, MA (USA)); Portman, D.A.; lacono, M.J.; Wang, W.C. 
Atmospheric and Environmental Research, Inc., Cambridge, MA 
(USA). 30 Sep 1990. 6p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG02-86ER60422. Order Number 
DE91007363. Source: OSTI;NTIS; GPO Dep. 

This report covers the project progress of grant DE-FG02- 
86ER60422 for the period March 1, 1990—October 1, 1990. The 
research program includes three tasks: General Circulation Models 
(GCM) intercomparison and improvement, climate data-model 
statistics, and China project science coordination. This work has 
been performed in collaboration with our subcontractor, Dr. Wei- 
Chyung Wang, SUNY/Albany. 8 refs. 


10965 (DOE/ER/60743—2) Water science and technology 
board annual report, 1989. National Research Council, Washing- 
ton, DC (USA). Water Science and Technology Board. 1989. 44p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FGO05- 
89ER60743. Order Number DE91007831. Source: OSTI;NTIS; 
GPO Dep. 

This report summarizes the activities of the Water Science and 
Technology Board (WSTB) and its subgroups during 1989, its sev- 
enth year of existence. It describes current and recently completed 
projects new activities scheduled to begin in 1990, and plans for 
the future. The report also includes information on Board and com- 
mittee memberships, program operational features, and reports 
produced during the past several years. This annual report is an 
introduction to the WSTB and its program for the year. Many of our 
readers are people about to become involved in WSTB activities, 
either as appointed volunteers, recipients of advice, or sponsors of 


_ WSTB efforts. Others are individuals who know only pieces of the 


program but are generally interested in other aspects. 


10966 (DOE/ER/60970—1) Monitoring the response of the 
upper troposphere/lower stratosphere to a greenhouse gas 
scenario: Progress report, May 1, 1990—April 30, 1991. Davis, 
J.M.; Cox, S.K. Colorado State Univ., Fort Collins, CO (USA). 
Dept. of Atmospheric Science. 18 Jan 1991. 14p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-90ER60970. Or- 
der Number DE91007976. Source: OSTI;NTIS; GPO Dep. 





The primary scientific goal of this project is to develop a method- 
ology which will be able to determine the nature of the link 
between the increased concentrations in Greenhouse Gases (GGs) 
and resulting trends in climate change. The method described in 
the original proposal consists of monitoring the atmospheric in- 
frared emission by the primary GG, CO2, as a means of tracking 
the increase in its concentration and to detect the predicted tem- 
perature response of the stratosphere and troposphere associated 
with the increases. The data required for this type of study may be 
gathered with a moderately high resolution interferometer capable 
of accurate measurements in the appropriate spectral regions. The 
work accomplished to data has primarily been focused on acquisi- 
tion, calibration and evaluation of the interferometer system. The 
funding for this project was received on May 1, 1990. The interfer- 
ometer was not received until mid October 1990 due to 
manufacturer's delays primarily relating to the fitting of the instru- 
ment with a cryogenically cooled detector. This work is described 
along with intentions for future improvements and deployments of 
the system. The proposed analytical work for the next funding year 
also is described. 


10967 (DOE/ER/60971-—1) ICRCCM [InterComparison of Ra- 
diation Codes used in Climate Models] Phase 2: Verification 
and calibration of radiation codes in climate models: Technical 
report, 1 May-—31 December 1990. Ellingson, R.G.; Wiscombe, 
W.J.; Murcray, D.; Smith, W.; Strauch, R. Maryland Univ., College 
Park, MD (USA). Dept. of Meteorology. [1990]. 11p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG05-90ER60971. Or- 
der Number DE91007323. Source: OSTI;NTIS; GPO Dep. 

Following the finding by the InterComparison of Radiation Codes 
used in Climate Models (ICRCCM) of large differences among 
fluxes predicted by sophisticated radiation models that could not be 
sorted out because of the lack of a set of accurate atmospheric 
spectral radiation data measured simultaneously with the important 
radiative properties of the atmosphere, our team of scientists pro- 
posed to remedy the situation by carrying out a comprehensive 
program of measurement and analysis called SPECTRE (Spectral 
Radiance Experiment). SPECTRE will establish an absolute stan- 
dard against which to compare models, and will aim to remove the 
“hidden variables” (unknown humidities, aerosols, etc.) which 
radiation modelers have invoked to excuse disagreements with ob- 
servation. The data to be collected during SPECTRE will form the 
test bed for the second phase of ICRCCM, namely verification and 
calibration of radiation codes used to climate models. This should 
lead to more accurate radiation models for use in parameterizing 
climate models, which in turn play a key role in the prediction of 
trace-gas greenhouse effects. Overall, the project is proceeding 
much as had been anticipated in the original proposal. The most 
significant accomplishments to date include the completion of the 
analysis of the original ICRCCM calculations, the completion of the 
initial sensitivity analysis of the radiation calculations for the effects 
of uncertainties in the measurement of water vapor and tempera- 
ture and the acquisition and testing of the inexpensive 
spectrometers for use in the field experiment. The sensitivity analy- 
sis and the spectrometer tests given us much more confidence that 
the field experiment will yield the quality of data necessary to make 
a significant tests of and improvements to radiative transfer models 
used in climate studies. 


10968 (DOE/ER/61015—1) Statistical examination of clima- 
tological data relevant to global temperature variation: 
Progress report, July 1990—January 1991. Gray, H.L.; Gunst, 
R.F.; Woodward, W.A. Southern Methodist Univ., Dallas, TX 
(USA). Dept. of Statistical Science. Jan 1991. 14p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG05-90ER61015. Or- 
der Number DE91007881. Source: OSTI;NTIS; GPO Dep. 

The research group at Southern Methodist University has begun 
the examination of climatological data as specified in the proposal. 
Our initial efforts necessarily have involved an extensive amount of 
reading of the relevant literature in order to understand the data 
which are available and to assess the analyses which have been 
performed to data. We have obtained and begun to analyze data 
from CDIAC, NCAR, the Climate Research Unit at the University of 
East Anglia, and the Geophysical Institute of the University of 
Alaska. Our group has had meetings on a weekly basis which 
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have enhanced the interaction among the statisticians, anthropolo- 
gists and geologist on our team. Members of our team have given 
several presentations concerning the study, as well as attended 
lectures on the subject. A listing of the presentations given by 
members of our research team is given in the appendix. Our initial 
efforts can be categorized as assessment of the quality of 
climatological data and times series analysis of data related to cli- 
matological variation. In the sections which follow we discuss our 
results in these areas along with projected progress within the next 
six months. Our major accomplishment during the first six months 
of the project has been the accessing of the data from the sources 
listed above, the placing of these data on our computer in a read- 
able form, and initiation of not only analyses of these data but also 
of the critical evaluations of their integrity. 11 refs., 4 figs. 


10969 (DOE/ER/61019—1) Thermohaline circulations and 
global climate change: Annual progress report No. 1, July 15, 
1990—January 14, 1991. Hanson, H.P. Colorado Univ., Boulder, 
CO (USA). Cooperative Inst. for Research in Environmental Sci- 
ences. [1991]. 6p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-90ER61019. Order Number DE91007458. Source: 
OSTI;NTIS; GPO Dep. 

This report is ultimately concerned with investigating the hypoth- 
esis that changes in surface thermal and hydrological forcing of the 
North Atlantic, changes that might be expected to accompany 
COz-induced global warming, could result in ocean-atmosphere in- 
teractions’ exerting a positive feedback on the climate system. 
Because the North Atlantic is the source of much of the global 
ocean's reservoir of deep water, and because this deep water 
could sequester large amounts of anthropogenically produced CO2, 
changes in the rate of deep-water production are important to fu- 
ture climates. Since deep-water production is controlled, in part, by 
the annual cycle of the atmospheric forcing of the North Atlantic, 
and since this forcing depends strongly on both hydrological and 
thermal processes as well as the windstress, there is the potential 
for feedback between the relatively short-term response of the 
atmosphere to changing radiative forcing and the longer-term pro- 
cesses in the oceans. 2 figs. 


10970 (EGG—10617-1061) An Aerial Radiological survey of 
the Alvin W. Vogtle Nuclear Plant and surrounding area, Way- 
nesboro, Georgia: Date of survey: August-September 1988. 
EG and G Energy Measurements, Inc., Las Vegas, NV (USA). Re- 
mote Sensing Lab. Sep 1990. 18p. Sponsored by U.S. DOE 
Defense Programs; Nuclear Regulatory Commission. DOE Con- 
tract ACO8-88NV10617. Order Number DE91006488. Source: 
OSTI;NTIS; GPO Dep. 

An Aerial Radiological Survey was conducted during the period 
of August 24 to September 14, 1988 over an area of approximately 
310 square kilometers (120 square miles) surrounding the Alvin W. 
Vogtle Nuclear Plant. The Vogtle Nuclear Plant is located near Au- 
gusta, Georgia, along the Savannah River and adjacent to the 
Savannah River Site (SRS). Several anomalous areas were identi- 
fied in the portion of the survey extending into the SRS perimeter. 
The dominant isotopes found in these areas were cesium-137 and 
cobalt-60. All of these man-made anomalies identified by the aerial 
measurements were attributed to SRS processing. For the remain- 
der of the survey area, the inferred radiation exposure rates 
generally varied from 6 to 10 microroentgens per hour (uFV/h), 
which was found to be due to naturally occurring uranium, thorium, 
and radioactive potassium gamma emitters. The reported exposure 
rate values included an estimated cosmic ray contribution of 3.6 
uFVh. Soils samples and pressurized ion chamber measurements 
were obtained at three locations within the survey boundaries to 
support the aerial data. The exposure rate values obtained from 
these groundbased measurements were in agreement with the cor- 
responding inferred aerial values. 6 refs., 13 figs., 4 tabs. 


10971 (FNAL-TM-1705) The winds of Fermilab. Tomlin, R. 
Fermi National Accelerator Lab., Batavia, IL (USA). 6 Dec 1990. 
4p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH03000. Order Number DE91006823. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The drought of 1988 caused the operations group to become 
concerned about the rate of evaporation from the Main Ring 
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cooling ponds. They needed a way to data-log windspeed and di- 
rection. They had an old broken Heathkit weather station. The 
anemometer and windvane were salvaged and repaired. An inter- 
face to two MADC channels on the PBAR CAMAC link was built 
on an old piece of CAMAC card with salvaged parts. The project 
cost nothing. It has been in service since January 1989. 


10972 (IC—90/238) Results of agriclimatological studies us- 
ing multiple satellite sensors like NOAA AVHRR; GMS IR and 
LANDSAT MSS and TM. Choudhury, A.M. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1990. 5p. Order Number 
DE91618773. Source: OSTI;NTIS (US Sales Only);INIS. 
Bangladesh Space Research and Remote Sensing Organization 
(SPARRSO) routinely receives NOAA and GMS imagery and uses 
them in agrometeorological monitoring, it also uses LANDSAT MSS 
and TM data for this purpose. Analysis of multiple satellite sensor 
data shows advantages for high resolution sensors. However, in 
the ease of crop monitoring, a good correlation has been obtained 
between results obtained with NOAA AVHRR and LANDSAT MSS 


for vegetation index. Crop estimation has been made using all i 


kinds of sensors and it has been found that higher resolution data 
always give more accurate results. (author). 3 refs. 


10973 (INIS-GB-270) Second report of RADMIL on radon: 
A survey of exposure to radon daughters in Lancashire 
homes. Radioactivity Monitoring in Lancashire (RADMIL), Lan- 
caster (UK). Jun 1990 24p. Order Number DE91618696. Source: 
OSTI;NTIS (US Sales Only);INIS. 

RADMIL is the radiation and radioactivity monitoring organisation 
established by the 14 District Councils of Lancashire and the 
County Council. Annual reports on RADMIL monitoring of the Lan- 
cashire environment are produced and this is the second in a 
series of separate reports on one aspect of monitoring, i.e. "Radon 
in homes’. Radon measurements in 283 homes showed an overall 
mean radon level of 20 Becquerels per cubic metre and few 
homes above RADMIL's current further investigation level of 75 
Becquerels per cubic metre. On the basis of current information, 
RADMIL does not expect Lancashire to be designated on ‘affected 
area”. (author). 


10974 (INIS-mf-12745, pp. 639-655) Evaluating the atmo- 
spheric dispersion characteristics of Suez Canal area. Aly, 
A.I.M.; Sabek, G.; Abd El-Aal, M.; El-Ghamry, M. Egyptian Society 
of Nuclear Sciences and Applications, Cairo (Egypt). 1988. 426p. 
(CONF-8803238—: 4. conference of nuclear sciences and applica- 
tions, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth 
Conference on Nuclear Sciences and Applications. Vol. 2: Radia- 
tion sources; application and technology; basic nuclear sciences. 
Order Number DE91003063. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The atmospheric dispersion characteristics of Suez Canal area 
were determined for subsequent estimation of the environmental 
impacts of transporting radioactive or hazardous material through 
the Suez Canal and for the study of environmental pollution result- 
ing from fossil power plants. The atmospheric stability classes were 
determined at three stations: Port Said, Ismailia and Port Tawfiek 
(Suez). For achieving this purpose, a computer program was de- 
veloped through which the atmospheric stability classes A - F and 
insolation were determined by combining the measured meteoro- 
logical parameters and the sun elevation which was calculated by 
another developed computer program with the help of astronomical 
tables. The results show that the most frequent stability class at 
Port-Said and Suez is stability class D (neutral condition), whereas 
at Ismailia area the moderately stable class F, which is the inver- 
sion condition with unfavourable dispersion characteristics, is 
prevailing. The determination of the frequency of stability classes 
will make it possible to calculate the concentration of a pollutant at 
a given distance from the source and therefore will be used in 
dose assessment. 


10975 (INIS-mf—12745, pp. 676-683) Calculation of radiation 
dose from radon and its progeny in Egyptian dwellings. Khaiil, 
M.Y.; Agamy, S.A.; Abou-Taleb, W.M.A. Egyptian Society of Nu- 
clear Sciences and Applications, Cairo (Egypt). 1988. 426p. 
(CONF-8803238-—: 4. conference of nuclear sciences and applica- 
tions, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth 
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Conference on Nuclear Sciences and Applications. Vol. 2: Radia- 
tion sources; application and technology; basic nuclear sciences. 
Order Number DE91003063. Source: OSTI;NTIS (US Sales 
Only); INIS. 

Studies on radon and thoron contamination of air are of great 
importance in assessing the health effects of natural radiation. In 
this paper, the potential sources of radon in the environment in 
Egypt are examined. Radon sources that have been enhanced 
during recent years, which could yield higher doses are carefully 
investigated. Attention is given especially to construction materials. 
The parameters which help in reducing radon emanation from 
building materials are recommended. Finally, an estimate for the 
dose rate from radon and daughters in dwellings is calculated. 


10976 (IVL-B-979) Long-distance distribution of halo- 
genated organic compounds (AOX): Presence in Swedish 
rivers and in precipitation. Concentration and load on sur- 
rounding coastal waters. Oct 87- Sep 88. Enell, M.; Kaj, L.; 
Wennberg, L. Swedish Environmental Research Inst., Stockhoim 
(Sweden). Feb 1990. 52p. (In Swedish). Order Number 
DE91746330. Source: OSTI;NTIS (US Sales Only). 

AOX analysis have been made 6-12 times per year at 47 test 
points in 33 rivers. The lowest concentrations were measured in 
rivers discharging into the Gulf of Bothnia, <20 yg/l. In rivers flow- 
ing into the Baltic Sea proper, the value were 20-60 yg/l. The 
highest levels were monitored in rivers emptying into the North 
Sea, on the Swedish west coast, with 90-100 yug/l. Mean concen- 
trations of AOX precipitation was about 15 g/l. This gives a yearly 
deposition of AOX over Sweden of 5100 tonnes. (26 refs.) (U.W.). 


10977 (LA-—11995-MS) Quality assurance for health and en- 
vironmental chemistry: 1989. Gautier, M.A.; Gladney, E.S.; 
Koski, N.L.; Jones, E.A.; Phillips, M.B.; O’Malley, B.T. Los Alamos 
National Lab., NM (USA). Dec 1990. 536p. Sponsored by U.S. 
DOE Office of Administration and Human Resource Management; 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-36. Or- 
der Number DE91008134. Source: OSTI;NTIS;INIS; GPO Dep. 

This report documents the continuing quality assurance efforts of 
the Health and Environmental Chemistry Group (HSE-9) at the Los 
Alamos National Laboratory. The philosophy, methodology, com- 
puting resources, and laboratory information management system 
used by the quality assurance program to encompass the diversity 
of analytical chemistry practiced in the group are described. In- 
cluded in the report are all quality assurance reference materials 
used, along with their certified or consensus concentrations, and all 
analytical chemistry quality assurance measurements made by 
HSE-9 during 1989. 38 refs., 8 figs., 3 tabs. 


10978 (MHSMP-90-18) Pantex Plant site environmental re- 
port for calendar year 1989. Mason and Hanger-Silas Mason Co., 
Inc., Amarillo, TX (USA); Engineering-Science, Inc., Arcadia, CA 
(USA). May 1990. 152p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00487. Order Number 
DE91007284. Source: OSTI;NTIS;INIS; GPO Dep. 

This report summarizes the environmental monitoring program at 
Pantex Plant for 1989. It has been prepared in accordance with the 
United States Department of Energy Order 5400.1. This report 
presents monitoring data for both radioactive and nonradioactive 
species in the local environment. Plant activities involve the han- 
dling of significant quantities of uranium, plutonium, and tritium in 
the form of completed parts received from other DOE facilities, re- 
sulting in a very low potential for release of these radionuclides to 
the atmosphere. In May 1989, there was an accidental release of 
40,000 curies (Ci) of tritium (conservatively estimated). The normal 
releases during the year were 0.12 Ci of tritium and 21 pCi of 
uranium-238. The USEPA issued a draft Administrative Order of 
Consent under section 3008(h) in 1988. Negotiations between DOE 
and EPA are still continuing. Chromium at a level above drinking 
water standards was found in a perched groundwater well in zone 
12. Also, trace amounts of solvents and high explosives were found 
in the perched groundwater in zone 12. 12 refs., 10 figs., 53 tabs. 


10979 (MLM-3634) Environmental monitoring at Mound, 
1989 report. Carfagno, D.G.; Farmer, B.M. EG and G Mound Ap- 
plied Technologies, Miamisburg, OH (USA). May 1990. 60p. 





Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-88DP43495. Order Number DE91007583. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The local environment around Mound was monitored primarily for 
tritium and plutonium-238. Environmental media analyzed included 
air, water, vegetation, foodstuffs, and sediment. The average con- 
centrations of plutonium-238 and tritium were within the DOE air 
and water Derived Concentration Guides (DCG) for these ra- 
dionuclides |3|. The average incremental concentrations of 
plutonium-238 and tritium oxide in air measured at all offsite loca- 
tions during 1989 were 1.1 x 10-18 uCi/mL and 9.0 x 10-' pCi 
mL, respectively.. The average incremental concentration of 
plutonium-238 measured at all locations in the Great Miami River 
during 1989 was 1.6 x 10-'* »Ci/mL. The average incremental 
concentration of tritium measured at all locations in the Great Mi- 
ami river during 1989 was at the environmental level. The dose 
equivalent estimates for the average air, water, and foodstuff con- 
centrations indicate that the levels are 0.4% of the DOE standard 
of 100 mrem |3|. The air emission dose as calculated with the EPA 
AIRDOS model was approximately 27% of the EPA air emission 
standard of 10 mrem. The collective dose calculated to 80 km for 
the total population as a result of Mound operations during 1989 
was 11.5 person-rem. Background radiation would result in approxi- 
mately 300 mrem per person or 1,000,000 person-rem for the area. 
Data for the emission of nonradioactive species into the atmos- 
phere are also presented. All of these emissions were 25% or less 
of the applicable air emissions standard. 17 refs., 5 figs., 35 tabs. 


10980 (NEI-DK-470) Reburning: Parametric study of natu- 
ral gas reburn chemistry using kinetic modelling. Kilpinen, P. 
(Aabo Akademi University (Fl)); Hupa, M.; Glarborg, P.; Hadvig, S. 
Nordisk Gasteknisk Center, Hoershoim (Denmark). May 1990 55p. 
Order Number DE91746232. Source: OSTI;NTIS (US Sales Only). 

The effects of combustion parameters on the reburn chemistry of 
natural gas (methane) were studied using detailed chemical kinetic 
modelling. The reburn process was described by applying a com- 
prehensive reaction scheme consisting of 225 elementary reactions 
and 48 chemical species to an ideal plug flow reactor. The influ- 
ences of flue gas composition (NO, O2), amount of reburn fuel, 
temperature, and residence time on the reduction of total-fixed- 
nitrogen in the reburn zone were then examined for a number of 
conditions relevant for natural gas reburning. A brief investigation 
was also performed to study the effects of reburn zone flue gas 
composition (HNC, NH3, NO, CO) and temperature on the conver- 
sion of fixed nitrogen to Ne in the burn-out zone. Calculations 
showed that the optimum primary zone stoichiometry lies near an 
air/fuel stoichiometric ratio SR,=1.05-1.1. The optimum reburn 
zone stoichiometry is about SR;=0.9-0.95. In the reburn zone high 
temperatures generally enhance the NO reduction, whereas in the 
burn-out zone the temperature should be as low as possible (~ 
1200 K) to convert the entering HCN, NH3, and NO species to No. 
In addition, the most important reactions for the reduction of NO in 
the reburn zone, and for the oxidation of HCN and NHg in the 
burn-out zone were identified. Finally, the calculations were com- 
pared with experimental reburning data from the literature. The 
impact of a number of various physical effects, not accounted for in 
the ideal plug flow calculations, on the optimum conditions pre- 
dicted is discussed. (author) 19 refs. 


10981 (NEI-DK-474) Changes in the chemical composition 
of rain and throughfall throughout rain events. Hansen, K. Dan- 
marks Tekniske Hoejskole, Lyngby (Denmark). Lab. for Oekologi og 
Miljoelaere. Nov 1990 119p. (in Danish). Contract ENS-1323/89-1. 
Order Number DE91746254. Source: OSTI;NTIS (US Sales Only). 

The objective was to understand scavenging and washout pro- 
cesses during rain events as well as canopy leaching and wash off 
during throughfall events by analysing the concentration variations 
within the events. Detailed studies of the deposition of atmospheric 
compounds by rain and by throughfall/canopy drip in coniferous for- 
est over short periods of sampling are described. A literature review 
on dry deposition and wet deposition and the influence of these 
processes on the removal of polluted compounds from the atmos- 
phere is presented, in addition to results from sequentially sampled 
rain and throughfall events collected at Lyngby and Klosterhede 
Plantation, Denmark, and a statistical analysis. All fractions were 
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analysed for SO,2-, NO3~, CI-, NH4*, Nat, K*, Ca®*, Mg? H* 
and specific conductance. Analysis of successive rain samples 
showed the highest concentrations of all ions, except K*, in the ini- 
tial fractions of rain events. A significant "fraction effect” was not 
evident for SO,2-, NO3~, NH4*, H* and K*, although SO,?- and 
NO,;~ tended to show differences between fractions. Decreasing 
concentrations throughout the event were observed at high rainfall 
lintensities (> ¢c. 3 mmvh), while increasing concentrations were ob- 
served at low intensities (< c. 3 mm/h). In both the initial rain and 
throughfall the duration of the dry period preceeding the event was 
found to correlate with the concentrations of SO,2-, NO3—, NH,*, 
H* and K*, since higher concentraions in the first fraction occured 
after longer dry periods. The rest of the ions did not show this de- 
pendence on the duration of the dry period. (Abstract Truncated) 


10982 (ORNL/TM—11738) Gaseous radionuclide activity in 
the building 6010 exhaust determined by ma-ray assay of 
cryogenic liquified samples. Dickens, J.K. Oak Ridge National 
Lab., TN (USA). Jan 1991. 33p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. Order Number 
DE91007795. Source: OSTI;NTIS;INIS; GPO Dep. 

Samples of gaseous components in the exhaust stack of Build- 
ing 6010 at the Oak Ridge National Laboratory were obtained for 
two conditions, (a) the Oak Ridge Electron Accelerator in a normal 
operating mode, and (b) the accelerator shut down. The decay of 
one radionuclide, 222Rn, was observed equally in both measure- 
ments. The decay of three radionuclides, namely ''C, "SN and 
“‘Ar, was observed during accelerator operation but not during 
shutdown. Gamma-ray assay measurements were obtained using 
a calibrated, high-resolution, Ge detector system. Background data 
were obtained to ascertain quantitatively the sample-independent 
contributions to the measurements. Data reduction utilized a com- 
bination of computer and manual methods. A complete analysis 
was carried out to determine the actual measured isotope radioac- 
tivity density (in pCi/£) for the particular conditions existing at the 
time the samples were collected. Corrections were applied to these 
results to account for non-constant sample collection rates and for 
sample transfer losses. A complete report of all facets of the ex- 
periment is given. 20 refs., 9 figs., 5 tabs. 


10983 (PNL-6450-38-HEDR) Hanford Environmental Dose 
Reconstruction Project monthly report. Finch, S.M. (comp.). Pa- 
cific Northwest Lab., Richland, WA (USA). Dec 1990. 6ip. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC06- 
76RL01830. Order Number DE91006970. Source: OSTI;NTIS;INIS; 
GPO Dep. 

The objective of the Hanford Environmental Dose Reconstruction 
Project is to estimate the radiation doses that populations could 
have been have received from nuclear operations at Hanford since 
1944. The project is being managed and conducted by the Pacific 
Northwest Laboratory (PNL) under the direction of an independent 
Technical Steering Panel (TSP). The project is divided into the 
following technical tasks. These tasks correspond to the path ra- 
dionuclides followed, from release to impact on humans (dose 
estimates): source terms; environmental transport; environmental 
monitoring data; demographics, agriculture, food habits; and envi- 
ronmental pathways and dose estimates. 3 figs., 3 tabs. 


10984 (PNL-6450-39-HEDR) Hanford Environmental Dose 
Reconstruction Project: Monthly report. Pacific Northwest Lab., 
Richland, WA (USA). Jan 1991. 65p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract AC06-76RL01830. Order Number 
DE91007905. Source: OSTI;NTIS; GPO Dep. 

This monthly report summarizes the technical progress and 
project status for the Hanford Environmental Dose Reconstruction 
(HEDR) Project being conducted at the Pacific Northwest Labora- 
tory (PNL) under the direction of a Technical Steering Panel (TSP). 
The TSP is composed of experts in numerous technical fields re- 
lated to this project and represents the interests of the public. The 
objective of the Hanford Environmental Dose Reconstruction 
Project is to estimate the radiation doses that populations could 
have received from nuclear operations at Hanford since 1944. The 
project is being managed and conducted by the Pacific Northwest 
Laboratory (PNL) under the direction of an independent Technical 
Steering Panel (TSP). The project is divided into the following tech- 
nical tasks. These tasks correspond to the path radionuclides 
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followed, from release to impact on humans (dose estimates): 
source terms, environmental transport, environmental monitoring 
data, demographics, agriculture, food habits, and environmental 
pathways and dose estimates. 3 figs., 3 tabs. 


10985 (PNL-SA-18385) Design of the CART data system 
for the US Department of Energy's ARM Program. Melton, R.B. 
(Pacific Northwest Lab., Richland, WA (USA)); Campbell, A.P.; Ed- 
wards, D.M.; Kanciruk, P.; Tichler, J.L. Pacific Northwest Lab., 
Richland, WA (USA). Jan 1991. 6p. Sponsored by US. 
DOE Energy Research. DOE Contract AC06-76RL01830 
;AC05-840R21400 ;AC02-76CH00016 ;W-31109-ENG-38 ;AC04- 
76DR00789. (CONF-910108-3: 7. international conference on 
interactive information and processing systems for meteorology, 
oceanography, and hydrology, New Orleans, LA (USA), 13-18 Jan 
1991). Order Number DE91006722. Source: OSTI;NTIS;INIS; GPO 
Dep. 
The Department of Energy (DOE) has initiated a major atmo- 
spheric research effort to reduce the uncertainties found in general 
circulation and other models due to the effects of clouds and radia- 
tion. The objective of the Atmospheric Radiation Measurement 
Program (ARM) is to provide an experimental testbed for the study 
of important atmospheric effects, particularly cloud and radiative 
processes, and testing parameterizations of the processes for use 
in atmospheric models. This experimental testbed, known as the 
Clouds and Radiation Testbed (CART), will include a complex data 
system, the CART Data Environment (CDE). The major functions 
of the CDE will be to: acquire environments from instruments and 
external data sources; perform quality assessments of the data 
streams; create data streams of known quality to be used as 
model input compared to mode! output; execute the models and 
capture their predictions; and make data streams associated with 
model tests available to ARM investigators in near real-time. The 
CDE will also be expected to capture ancillary information (“meta- 
data”) associated with the data streams, provide data management 
facilities for design of ARM experiments, and provide for archival 
data storage. The first section of this paper presents background 
information on CART. Next the process for the functional design of 
the system is described, the functional requirements summarized, 
and the conceptual architecture of the CDE is presented. Finally, 
the status of the CDE design activities is summarized, and major 
technical challenges are discussed. 


10986 (PNL-SA-18705) Analysis of source-receptor rela- 
tionships for sulfur compounds using spatial and trend 
techniques. Renne, D.S. (Pacific Northwest Lab., Richland, WA 
(USA)); Barchet, W.R.; Olsen, A.R.; Shannon, J.D.; Sisterson, D.L. 
Pacific Northwest Lab., Richland, WA (USA). Oct 1990. 5p. Spon- 
sored by Environmental Protection Agency. DOE Contract 
AC06-76RL01830. (CONF-910143-3: 71. annual meeting of Amer- 
ican Meteorological Society, New Orleans, LA (USA), 13-18 Jan 
1991). Order Number DE91006717. Source: OSTI;NTIS; GPO Dep. 

The National Acid Precipitation Assessment Program (NAPAP) 
recently published its Integrated Assessment, which describes the 
causes and effects of acidic deposition and presents a comparative 
evaluation of the effects of future emissions control scenarios (NA- 
PAP 1990). One component of this Integrated Assessment is an 
empirical investigation of the relationship between emissions and 
deposition of sulfur compounds, using available data on sulfur 
dioxide (SOz) emissions and wet sulfate (SO,4") deposition. The 
rationale for such an investigation is twofold: (1) the analyses pro- 
vide observational evidence that links emissions and deposition, 
with cause and effect relationships inferred when atmospheric 
processes are considered, and (2) the analyses apply these rela- 
tionships to policy questions on source attribution at specific 
receptors and the linearity between emissions changes and deposi- 
tion changes. This paper summarizes the analysis of the empirical 
relationship between sources and wet deposition of sulfur com- 
pounds presented in Question 2 of the Integrated Assessment. A 
spatial analysis of the relationship between emissions and wet de- 
position is presented for 1985. The relationship between trends in 
emissions and wet deposition is presented for the period from 
1979 to 1987. The results of these analyses are discussed in the 
context of the role such information plays in assessing emissions 
control options. 7 refs., 6 figs. 
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10987 (PNL-SA-19021) A review of fiber optic and related 
technologies for environmental sensing applications. Griffin, 
J.W.; Olsen, K.B. Pacific Northwest Lab., Richland, WA (USA). Jan 
1991. 19p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO6-76RL01830. (CONF-910172-2: Symposium on ground 
water and vadose zone investigations, San Diego, CA (USA), 30 
Jan - 1 feb 1991). Order Number DE91007736. Source: 
OSTI;NTIS; GPO Dep. 

Realization of most fiber optic chemical sensor (FOCS) concepts 
is the result of numerous recent developments in fiber optic, opto- 
electronic, and computer technologies. For the most part, these 
developments have been motivated and funded by the communica- 
tions industry. This paper provides a review of current technologies 
and an overview of FOCS concepts currently under development 
for environmental sensing and monitoring applications. 89 refs., 1 


fig. 


10988 (RFP-ENV-—89) Rocky Flats Plant Site Environmental 
Report for 1989. Costain, D.B.; Ladman, R.; Cirrincione, D. (eds.). 
EG and G Rocky Flats, Inc., Golden, CO (USA). Rocky Flats Plant. 
[1989]. 108p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC34-90DP62349. Order Number DE91006668. Source: 
OSTI;NTIS; GPO Dep. 

This report provides information to the public about the impact of 
the Rocky Flats Plant on the environment and public health. The 
report contains a compliance summary, description of environmen- 
tal monitoring programs, and radiation dose estimates for the 
surrounding population for the period January 1 through December 
31, 1989. General content and format for this report are specified 
by Department of Energy Order 5400.1. An environmental surveil- 
lance program has been ongoing since the 1950s. Early programs 
focused on radiological impacts to the environment. The current 
program examines potential impacts to air, surface water, ground 
water, and soils from radiological and nonradiological sources. En- 
vironmental operations at RFP are under the jurisdiction of several 
local, state, and federal agencies, most notably, the Colorado 
Department of Health, Environmental Protection Agency, and De- 
partment of Energy. A variety of reports are prepared at different 
intervals for these and other agencies in addition to the annual en- 
vironmental report. A listing of these reports is given in Appendix 
A. 48 refs., 12 figs., 33 tabs. 


10989 (RISO-M-2718-Pt.2) Project WIND, phase IV, disper- 
sion study: Aerial smoke plume observations and surface 
layer turbulence measurements. Part 2. Wind and temperature 
spectral analysis. Mikkelsen, T.; Hansen, A.; Eckman, R.M.; 
Thykier-Nielsen, S. Risoe National Lab., Roskilde (Denmark). Me- 
teorology and Wind Energy. Oct 1990. 101p. Order Number 
DE91746208. Source: OSTI;NTIS (US Sales Only). 

This data report contains results from selected spectral analyses 
of the turbulent wind and temperature measurements performed by 
Risoe National Laboratory during the AMADEUS "Smoke and Diffu- 
sion Tests” of Project WIND, Phase IV, which took place as a 
cooperative research oriented study between the U.S. Army Atmo- 
spheric Sciences Laboratory (ASL) and U.S. Department of 
Agricultural Forest Service (USDAFS) in the Meadow Brook Valley 
near Read Bluff, California, during the period between 3 Septem- 
ber and 7 October 1987. In Part | of this study (January 1989), 
Risoe National Laboratory reported sonic-anemometer measure- 
ments of 10-min averaged surface-layer scaling parameters such 
as surface heat flux, shear stress, turbulence levels and atmo- 
spheric stability measured at two locations in the Meadow Brook 
Valley floor acoompanied by aerial photography of the valley-floor 
smoke puff and plume spread. The present study provides time 
series plot of the turbulent (10 Hz block-averaged) wind and tem- 
perature signals as recorded by sonic-anemometers/thermometers 
at the 7-m level above the Meadow Brook Valley floor during the 
AMADEUS trials. The time series are further processed into energy 
spectra for the three wind components (u’, v’, w’) and fluctuating 
temperature (T’) and here presented together with their relevant 
scaling parameters calculated by the correlation method. The time 
series and spectra provide flow and diffusion modellers of the 
AMADEUS experiments with an insight in the turbulent scales and 
energies most responsible for the observed flow and diffusion pro- 
cesses. Furthermore they provide high-resolution boundary-layer 





flow and turbulence measurements for model simulation of the indi- 
vidual experiments. All data have been transferred to ALS on IBM 
PC-compatible diskettes. (author) 14 tabs., 75 ills. 


10990 (SAND-90-8016) Site environmental report for 1989. 
Brekke, D.D. Sandia National Labs., Livermore, CA (USA). Sep 
1990. 77p. Sponsored by U.S. DOE Environment Safety & Health. 
DOE Contract AC04-76DR00789. Order Number DE91008123. 
Source: OSTI;NTIS; GPO Dep. 

The Site Environmental Report is prepared for the Department of 
Energy by the Environmental Protection Division of Sandia National 
Laboratories, Livermore, California. This report meets the require- 
ments of DOE Orders 5484.1 and 5400.1. It documents, evaluates, 
and interprets environmental monitoring data. It also summarizes 
Sandia's compliance with environmental laws and regulations. 
Much of the off-site monitoring data presented in this report have 
been collected by Lawrence Livermore National Laboratory, which 
provides off-site environmental monitoring for both facilities. The 
Environmental Monitoring Program at Sandia National Laborato- 
ries, Livermore augments LLNL’s program by performing on-site 
and perimeter monitoring, as well as effluent monitoring. 37 refs., 5 
figs., 4 tabs. 


10991 (SAND-90-8250) Guidelines for complying with air 
quality regulations. Santos, L.E. Sandia National Labs., 
Livermore, CA (USA). Jan 1991. 56p. Sponsored by U.S. DOE En- 
vironment Safety & Health. DOE Contract AC04-76DR00789. 
Order Number DE91008122. Source: OSTI;NTIS; GPO Dep. 

A number of operations at Sandia Laboratories, Livermore (SNL, 
Livermore) emit, or have the potential to emit, air contaminants. 
These operations are subject to the rules and regulations adopted 
by the Bay Area Air Quality Management District (BAAQMD), the 
local agency responsible for regulating air emissions to achieve 
compliance with federal and state air quality standards. This docu- 
ment has been prepared to help further clarify the air quality 
regulations and standards that apply to SNL, Livermore operations. 
It provides specific guideline for understanding the regulations, 
identifying potential sources of air pollutants at Sandia Livermore, 
and applying for permits. 


10992 (SCPRI-RM-2-1990) Monthly results of measure- 
ments, February 1990. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). Feb 1990. 48p. 
(In French). Order Number DE91749037. Source: OSTI;NTIS (US 
Sales Only). 

This report of the SCPRI exposes an interpretation of the princi- 
pal results concerning the routine monitoring of environmental 
radioactivity in France: atmospheric dusts, rainwater, surface wa- 
ter, underground water, sewage water, drinking water, food chain 
(milk, vegetables, fishes), sea water around nuclear plant sites and 
other sites. The activities of various radioisotopes are presented in 
tables. 


10993 (SCPRI-RM-5-1990) Monthly results of measure- 
ments, May 1990. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). May 1990. 47p. 
(In French). Order Number DE91749038. Source: OSTI;NTIS (US 
Sales Only). 

This report of the SCPRI exposes an interpretation of the princi- 
pal results concerning the routine monitoring of environmental 
radioactivity in France: atmospheric dusts, rainwater, surface wa- 
ter, underground water, sewage water, drinking water, food chain 
(milk, vegetables, fishes), sea water around nuclear plant sites and 
other sites. The activities of various radioisotopes are presented in 
tables. 


10994 (SCPRI-RM-6-1990) Monthly results of measure- 
ments, Jun 1990 with supplement related to 1990 second 
quarter. Service Central de Protection contre les Rayonnements 
lonisants, 78 - Le Vesinet (France). Jun 1990. 68p. (in French). Or- 
der Number DE91749039. Source: OSTI;NTIS (US Sales Only). 
This report of the SCPRI exposes an interpretation of the princi- 
pal results concerning the routine monitoring of environmental 
radioactivity in France: atmospheric dusts, rainwater, surface wa- 
ter, underground water, sewage water, drinking water, food chain 
(milk, vegetables, fishes), sea water around nuclear plant sites and 
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other sites. The activities of various radioisotopes are presented in 
tables. 


10995 (SCPRI-RM-7-1990) Monthly results of measure- 
ments, Jul 1990. Service Central de Protection contre les 
Rayonnements lonisants, 78 - Le Vesinet (France). Jul 1990. 40p. 
(In French). Order Number DE91749040. Source: OSTI;NTIS (US 
Sales Only). 

This report of the SCPRI exposes an interpretation of the princi- 
pal results concerning the routine monitoring of environmental 
radioactivity in France: atmospheric dusts, rainwater, surface wa- 
ter, underground water, sewage water, drinking water, food chain 
(milk, vegetables, fishes), sea water around nuclear plant sites and 
other sites. The activities of various radioisotopes are presented in 
tables. 


10996 (SNV-3680) The influence of different fuels for the 
exhaust emission from motor vehicles. Alsberg, T. (ed.) 
(Statens Naturvaardsverk, Solna (SE). Specialanalytiska lab.); Ege- 
baeck, K.E.; Bostroem, C.E. National Swedish Environment 
Protection Board, Solna (Sweden). 1989. 68p. (in Swedish). Order 
Number DE91746325. Source: OSTI;NTIS (US Sales Only). 

The influence, on the chemical composition of exhaust gases, 
from different automotive fuels is elucidated. Treated fuels are 
diesel, gasoline, alcohols, alcohol-gasoline, alcohol-diesel, motor 
gas (LPG), natural gas and hydrogen. The influence from different 
motor types is also treated. Compared to gasoline, diesel propul- 
sion results in greater release of particles, aldehydes alkyl nitrites, 
PAH, nitro-PAH and other mutagenic substances, as well as of ni- 
trogen oxides from vehicles with direct injection. Alcohol-based 
fuels gives cleaner exhausts than corresponding petroleum fuels, 
but brings increased exhausts of alcohols, aldelydes and alkyl ni- 
trites. Among the gas fuels, hydrogen give the cleanest exhausts. 
During certain circumstances the emissions of nitrogen oxides may 
be considerable at gas propulsion, especially if LPG is used. A se- 
rious disadvantage of petroleum based fuels is that they add a net 
contribution of carbon oxide to the atmosphere, and hence pro- 
mote an increased 'greenhouse-effect’. (U.W.). 


10997 (SNV-3709) Environmental disturbances from flying 
activities. National Swedish Environment Protection Board, Solna 
(Sweden). Jan 1990. 61p. (in Swedish). Order Number 
DE91746321. Source: OSTI;NTIS (US Sales Only). 

Environmental issues in connection with air transportation have 
recently been more focused on air- and water pollution, than on 
the more traditional noise pollution problem. Emission of nitrogen 
oxides is expected to double from 1980 to the year 2000. Glycol 
and urea as de-icing agents may cause considerable local effects 
on adjacent recipients. This report gives information of the extent 
of environmental disturbances and can also be used as a founda- 
tion for judgement of pertinent countermeasures. (U.W.). 


10998 (SNV-3716) Measures to protect the ozone layer. 
National Swedish Environment Protection Board, Solna (Sweden). 
Dec 1989. 87p. (in Swedish). Order Number DE91746322. Source: 
OSTI;NTIS (US Sales Only). 

This paper is a progress report to the Swedish Government 
regarding the winding up of CFC-use. It gives proposals for mea- 
sures pertinent to halons, 1,1,1-trichlorethane, carbon tetrachloride 
and HCFC-compounds. These agents contributes to the destruc- 
tion of the ozone layer and will most probably be included in the 
revision of the Montreal Protocol in 1990. (U.W.). 


10999 (UCRL-JC—104730) Sensitivity of stratospheric 
ozone to present and possible future aircraft emissions. Wueb- 
bles, D.J.; Kinnison, D.E. Lawrence Livermore National Lab., CA 
(USA). Aug 1990. 18p. Sponsored by National Aeronautics and 
Space Administration. DOE Contract W-7405-ENG-48. (CONF- 
9011178-1: German Aerospace Research Establishment (DLR) 
seminar on air traffic and the environment, Bonn (Germany, F.R.), 
15-16 Nov 1990). Order Number DE91007140. Source: 
OSTI;NTIS; GPO Dep. 

The aircraft industry is showing renewed interest in the develop- 
ment of supersonic, high flying aircraft for intercontinental 
passenger flights. There appears to be confidence that such high- 
speed civil transports can be designed, and that aircraft will be 
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economically viable as long as they are also environmentally ac- 
ceptable. As such, it is important to establish the potential for such 
environmental problems early in the aircraft design. Initial studies 
with LLNL models of global atmospheric chemical, radiative, and 
transport processes have indicated that substantial decreases in 
stratospheric ozone concentrations could result from emissions of 
NO, from aircraft flying the stratosphere, depending on the fleet 
size and magnitude of the engine emissions. The purpose of this 
study is to build on previous analyses of potential aircraft emission 
effects on ozone in order to better define the sensitivity of ozone to 
such emissions. In addition to NOx, the effects of potential emis- 
sions of carbon monoxide and water vapor are also examined. 
More realistic scenarios for the emissions as a function of altitude, 
latitude, and season are examined in comparison to prior analyses. 
These studies indicate that the effects on ozone are sensitive to the 
altitude and latitude, as well as the magnitude, of the emissions. 


11000 (UCRL-JC—105008) The relationship between 
aerosol and drop size distributions in the marine atmosphere. 
Chuang, C.; Penner, J.E. Lawrence Livermore National Lab., CA 
(USA). Dec 1990. 16p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-48. (CONF-901259-2: 1990 American 
Geophysical Union fall meeting, San Francisco, CA (USA), 3-7 Dec 
1990). Order Number DE91006514. Source: OSTI;NTIS; GPO Dep. 

The characteristics of droplet size distributions near cloud base 
are initially determined by the aerosol particles that act as cloud 
condensation nuclei (CCN). Through physical and chemical pro- 
cesses that determine the fraction of aerosol particles that act as 
CCN, these particles profoundly affect the microphysical structure 
of clouds and their tendency to form precipitation. This paper pro- 
vides a parametric study of the condensational growth on aerosol 
distributions from typical measurements in the marine atmosphere, 
and answers the following questions with respect to this process. 
(1) How does the condensationally produced droplet spectrum vary 
with the initial aerosol size distribution, aerosol number loading, 
and the updraft velocity? (2) What is the fraction of aerosol parti- 
cles that act as CCN? This information can be applied to the future 
study to parameterize the number concentration of cloud droplets 
in climate models. (3) How do the optical properties of the cloud 
change as a result of the production of different droplet size distri- 
butions? 8 figs. 


11001 


(UCRL-JC—105536) Cloud forcing: A modeling per- 
spective. Potter, G.L. (Lawrence Livermore National Lab., CA 
(USA)); Mobely, R.L.; Drach, R.S.; Corsetti, T.G.; Williams, D.N.; 
Slingo, J.M.; Morcrette, J.J. Lawrence Livermore National Lab., CA 
(USA). Nov 1990. 34p. Sponsored by U.S. DOE Energy Research. 


DOE Contract W-7405-ENG-48. (CONF-9011179-1: European 
Centre for Medium-range Weather Forecasts (ECMWF) workshop 
on clouds, radiative transfer and the hydrological cycle, Reading 
(UK), 12-15 Nov 1990). Order Number DE91007215. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Radiation fields from a perpetual July integration of a T106 ver- 
sion of the ECMWF operational model are used as surrogate 
observations of the radiation budget at the top of the atmosphere 
to illustrate various difficulties that modellers might face when 
trying to reconcile cloud radiation forcings derived from satellite ob- 
servations with model-generated ones. Differences between the 
so-called Methods 1 and 2 of Cess and Potter (1987) and a variant 
Method 3 are addressed. Method 1 is shown to be the least robust 
of all methods, due to potential uncertainties related to persistent 
cloudiness, length of the period over which clear-sky conditions are 
looked for, biases in retrieved clear-sky quantities due to an insuffi- 
cient sampling of the diurnal cycle. We advocate the use of Method 
2 as the only unambiguous one to produce consistent radiative di- 
agnostics for intercomparing model results. Impact of the three 
methods on the derived sensitivities and cloud feedbacks following 
an imposed change in sea surface temperature (used as a surro- 
gate climate change) is discussed. 17 refs., 12 figs., 1 tab. 


11002 (UCRL-JC—105745) Zonal statistics in [general circu- 
lation model] GCM/GCM/Data intercomparisons. Grotch, S.L. 
Lawrence Livermore National Lab., CA (USA). Nov 1990. 8p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-9010277-2: 15. annual climate diagnostics 


workshop, Asheville, NC (USA), 19 Oct - 2 nov 1990). Order Num- 
ber DE91006706. Source: OSTI;NTIS; GPO Dep. 

Comparisons of general circulation model (GCM) results with 
each other and with climate data are routinely made on a variety of 
spatial scales. In bridging the gap from larger scale behavior 
(global, hemispheric) to the regional, zonal statistics are commonly 
used. Here, statistics are developed using values at all longitudinal 
gridpoints at a specified latitude and these are displayed as a func- 
tion of latitude. The zonal average is the most routinely used of 
these statistics, but there are many other statistics available, few of 
which are ever examined. These provide a rich array of diagnostic 
measures for intercomparing models with each other and with ob- 
servational data. Several of these measures are explored here: (1) 
histograms or boxplots displaying the detailed distributions, (2) rms 
or average absolute pointwise differences between model and data 
sets and (3) cross correlations and auto correlations. 5 figs. 


11003 (WHC-EP-0368) Emergency Doses (ED) - Revision 
3: A calculator code for environmental dose computations. 
Rittmann, P.D. Westinghouse Hanford Co., Richland, WA (USA). 
Dec 1990. 128p. Sponsored by U.S. DOE Office of Environmental 
Restoration and Waste Management. DOE Contract AC06- 
87RL10930. Order Number DE91007158. Source: OSTI;NTIS;INIS; 
GPO Dep. 

The calculator program ED (Emergency Doses) was developed 
from several HP-41CV calculator programs documented in the re- 
port Seven Health Physics Calculator Programs for the HP-41CV, 
RHO-HS-ST-5P (Rittman 1984). The program was developed to 
enable estimates of offsite impacts more rapidly and reliably than 
was possible with the software available for emergency response 
at that time. The ED - Revision 3, documented in this report, re- 
vises the inhalation dose model to match that of ICRP 30, and 
adds the simple estimates for air concentration downwind from a 
chemical release. In addition, the method for calculating the 
Pasquill dispersion parameters was revised to match the GENII 
code within the limitations of a hand-held calculator (e.g., plume 
rise and building wake effects are not included). The summary re- 
port generator for printed output, which had been present in the 
code from the original version, was eliminated in Revision 3 to 
make room for the dispersion model, the chemical release portion, 
and the methods of looping back to an input menu until there is no 
further no change. This program runs on the Hewlett-Packard pro- 
grammable calculators known as the HP-41CV and the HP-41CX. 
The documentation for ED - Revision 3 includes a guide for users, 
sample problems, detailed verification tests and results, model de- 
scriptions, code description (with program listing), and independent 
peer review. This software is intended to be used by individuals 
with some training in the use of air transport models. There are 
some user inputs that require intelligent application of the model to 
the actual conditions of the accident. The results calculated using 
ED - Revision 3 are only correct to the extent allowed by the math- 
ematical models. 9 refs., 36 tabs. 


11004 (WSRC-MS-—90-72) Quantification of woody struc- 
tures in the Steel Creek-swamp system. Hooker, K.L. 
(Normandeau Associates, Inc., Aiken, SC (USA)). Westinghouse 
Savannah River Co., Aiken, SC (USA). [1990]. 14p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC09-89SR18035. 
(CONF-9005280-4-Vugraphs: North American Benthological soci- 
ety conference, Blacksburg, VA (USA), 21-25 May 1990). Order 
Number DE91007962. Source: OSTI;NTIS; GPO Dep. 

The importance of channel structures, such as wood, to the 
overall function of a stream has long been recognized. Wood pro- 
vides habitat and food for aquatic organisms, serves as retention 
sites for particulate organic material, and influences the morphol- 
ogy of the stream. In shifting-sand bottomed streams such as Steel 
Creek, located in the Atlantic coastal plain of South Carolina, 
snags and other woody structures may provide the only stable 
habitat in the channel. Since 1986, the Steel Creek system has re- 
ceived variable outflow from a thermal cooling reservoir. Mapping 
of wood and other structures in the channels commenced in 1984 
and still continues at 11 study sites. This poster paper presents 
maps and data. The amount and size of wood in Steel Creek were 
comparable among years for any given study site. The type (e.g. 


logs, sticks, debris) and quantity of wood in the Steel Creek 
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system was a function of the retentive ability of the channel, deter- 
mined by morphologic characteristics and flow, and the availability 
of material from the riparian areas. 4 figs., 6 tabs. 
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Refer also to citation(s) 9559, 9561, 9664, 9678, 9680, 9690, 
9693, 9696, 9699, 9708, 9709, 9710, 9717, 9718, 9735, 9737, 
9743, 9756, 9757, 9765, 9770, 9771, 9772, 9844, 9869, 9870, 
10188, 10573, 10574, 10576, 10577, 10578, 10580, 10583, 10584, 
10585, 10586, 10587, 10588, 10602, 10879, 10960, 10963, 10964, 
10977, 10978, 10979, 10983, 10984, 10987, 10988, 10990, 10992, 
10993, 10994, 10995, 10997, 11039, 11061, 11065, 11068, 11070, 
11071, 11073, 11074, 11087, 11088, 11089, 11092, 11113, 11215, 
11216, 11217, 12179, 12249 


11005 (ARL/TR-080) Isotopic ratios of actinides used in 
British nuclear trials at Maralinga and Emu. Johnston, P.N.; 
Burns, P.A.; Cooper, M.B.; Williams, G.A. Australian Radiation 
Lab., Melbourne (Australia). Oct 1988. 19p. Order Number 
DE91618695. Source: OSTI;NTIS (US Sales Only);INIS. 

Studies are underway to investigate the rehabilitation of the for- 
mer nuclear weapons test sites at Maralinga and Emu in South 
Australia. Many of these studies are based on measurements of 
Am-241 which is a contaminant in the plutonium dispersed at these 
sites. Measurements of the ratio of activities of Pu-239 and Am- 
241 are presented for sites where suitable samples could be 
collected. Where possible, measurements were also made of Pu- 
240 and U-235 activities. Recommended values, current for mid 
1988, for the Pu-239/Am-241 activity ratio for the major trial sites 
range between 20 and 40. At Taranaki values of 6 to 22 were re- 
ported, while for the minor sites, current values of the Pu-240/ 
Am-241 activity ratio vary between 1 and 2. 6 refs., 6 tabs., 3 figs. 


11006 (CONF-900802-17) Structuring a cost-effective site 
characterization. Berven, B.A.; Little, C.A.; Swaja, R.E. Oak Ridge 
National Lab., TN (USA). [1990]. 8p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract AC05-840R21400. From 200. 
American Chemical Society national meeting; Washington, DC 
(USA); 26-31 Aug 1990. Order Number DE91006650. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Successful chemical and radiological site characterizations are 
complex activities which require meticulously detailed planning. 
Each layer of investigation is based upon previously generated in- 
formation about the site. Baseline historical, physical, geological, 
and regulatory information is prerequisite for preliminary studies at 
a site. Preliminary studies then provide samples and measurements 
which define the identity of potential contaminants and define 
boundaries around the area to be investigated. The goal of a full 
site characterization is to accurately determine the extent and mag- 
nitude of contaminants and carefully define the site conditions such 
that the future movements of site contaminants can be assessed 
for potential exposure to human occupants and/or environmental 
impacts. Critical to this process is the selection of appropriate 
measurement and sampling methodology, selection and use of ap- 
propriate instrumentation and managementinterpretation of site 
information. Site investigations require optimization between the 
need of information to maximize the understanding of site condi- 
tions and the cost of acquiring that information. 5 refs., 1 tab. 


11007 (CONF-910272-1) Erosion control on a_ steeply 
sloped pipeline right-of-way in southwestern Pennsylvania. 
Zelimer, S.D. (Argonne National Lab., IL (USA)); Edgar, D.E.; 
Isaacson, H.R. Argonne National Lab., IL (USA). [1991]. 21p. Spon- 
sored by Gas Research Institute. DOE Contract W-31109-ENG-38. 
From 22. annual International Erosion Control Association (IECA) 
conference and trade exposition; Orlando, FL (USA); 20-22 Feb 
1991. Order Number DE91005832. Source: OSTI;NTIS; GPO Dep. 

The results of precipitation on steeply sloped pipeline rights-of- 
way (ROWs) during the time between ROW rehabilitation and the 
establishment of a dense, self-sustaining vegetative ground cover 
can cause locally severe soil erosion. This erosion results in ele- 
vated sediment loads in receiving streams and increases the 
difficulty and costs of ROW maintenance. A field study was com- 
pleted that compared the environmental effectiveness of nine 


54 ENVIRONMENTAL SCIENCES 
5402 Environmental Sciences, Terrestrial 


treatments on a 28% ROW slope in southwestern Pennsylvania. 
The six erosion-control methods investigated in the study, selected 
to represent a wide range in material type and installation cost, 
were (1) heavy application of straw mulch, (2) light application of 
straw mulch, (3) processed wood fiber, (4) chemical soil binder, (5) 
paper strips in netting, and (6) light straw mulch with a tacking 
agent. Each of the test plots also received the basic treatment of 
limestone, fertilizer, and a seed mixture commonly used to rehabili- 
tate ROWs in the region. Precipitation, runoff volumes, and 
sediment yields were measured on each of 51 plots for 45 precipi- 
tation events during the 18-month study. Vegetation data were 
collected by the point-intercept method four times during the study 
to determine the amount of plant cover and species composition. 
Differences in sediment yield were observed among methods and 
between ROW location, but plant cover development was not influ- 
enced by erosion-control method or location. The relationship 
between environmental and cost data indicated that, of the six 
erosion-control methods tested, a light application of straw mulch 
was the most effective erosion-control treatment. 19 refs., 2 figs., 6 
tabs. 


11008 (DOE/ER/60809-2) Influence of sorption/desorption 
processes on the bioavailability of organic contaminants: Sec- 
ond year progress report. Guerin, W.F.; Boyd, S.A. Michigan 
State Univ., East Lansing, MI (USA). [1990]. 28p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-89ER60809. Or- 
der Number DE91007360. Source: OSTI;NTIS; GPO Dep. 

Many of the problem contaminants found in soils and groundwa- 
ters are non-ionic and relatively insoluble. Under appropriate 
conditions, many of these compounds are degradable by bacteria 
provided nutrients, electron acceptors and the compounds them- 
selves are biologically available. However, non-ionic organic 
compounds (NOCs) bind tenaciously to soil particles potentially lim- 
iting their bioavailability. While’ the individual processes of sorption 
and biodegradation have received much attention in recent years, 
little is known about the interactions of these processes. The pri- 
mary objective of our DOE-funded research project has been to 
elucidate the influences of sorption and desorption processes on 
the bioavailability of NOCs. Conflicting reports in the literature sug- 
gest that sorption may increase, decrease, or have no effect on 
bioavailability although the majority of published work has studied 
proteins, fatty acids, and other normal bacterial growth substrates 
as sorbates. Some of this variability arises because sorbed solutes 
interact with sorbents via different mechanisms including cation 
and anion exchange, adsorption, complexation with surface- 
associated metals and partitioning. Also, bacterial activities may be 
altered upon attachment of the cells to the sorbent surface. 
Clearly, resolution of this problem requires detailed knowledge of a 
system with multiple components. We are, therefore, approaching 
this problem on a fundamental level. 20 refs., 16 figs., 2 tabs. 


11009 (DOE/ER/61013-T1) Mechanisms controlling the 
production and transport of methane, carbon dioxide, and dis- 
solved solutes within a large boreal peat basin: Progress 
report, July 27, 1990—January 15, 1991. Siegel, D.|. Syracuse 
Univ., NY (USA). 15 Jan 1991. 11p. Sponsored by U.S. NOE En- 
ergy Research. DOE Contract FG02-90ER61013. Order Number 
DE91008115. Source: OSTI;NTIS; GPO Dep. 

Our sponsored DOE research program is to conduct an inte- 
grated ecologic and hydrogeochemical study of the Glacial Lake 
Agassiz peatlands (northern Minnesota) to better understand the 
carbon dynamics in globally significant peat basins. Specifically, 
our study will provide local and regional data on (1) rates of carbon 
accumulation and loss and fluxes of CH, through peat profiles, (2) 
the physical and botanical factors controlling the production of CH, 
and COz in the wetland, and (3) the role hydrogeologic processes 
in controlling the fluxes of gases and solutes through the peat. We 
intend to use computer simulation models calibrated to field data to 
scale-up from local to regional estimates of CO2 and CH, flux 
within this large peat basin. Combined, the computer simulations 
and field data will enable us to determine whether Glacial Lake 
Agassiz peat basin is currently a source, sink, or steady-state 
reservoir in the global carbon cycle. 11 refs., 3 figs. 
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11010 (DOE/OR/21548-158-App.A) WSSRAP = [Weldon 
Spring Site Remedial Action Project] chemical plant geotech- 
nical investigations: Appendix A, Phase 1, Borehole, 
piezometer and test pit logs. MK-Ferguson Co., Weldon Spring, 
MO (USA); Jacobs Engineering Group, Inc., St. Charles, MO 
(USA). Dec 1990. 410p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-860R21548. Order Number DE91006837. 
Source: OSTI; NTIS; GPO Dep. 

This document has been prepared for the United States Depart- 
ment of Energy (DOE) Weldon Spring Site Remedial Action Project 
(WSSRAP). This report presents the results of site geotechnical in- 
vestigations conducted by the PMC in the vicinity of the Weldon 
Spring chemical plant and raffinate pits (WSCP/RP) and in poten- 
tial on-site and off-site clayey material borrow sources. This 
document, Appendix A, contains information for Phase | of WSS- 
RAP for boreholes, piezometer and test pit logs. 


11011 (DOE/OR/21548—-158-App.B.) WSSRAP [Weldon 
Spring Site Remedial Action Project] chemical plant geotech- 
nical investigations: ix B, Phase 2, Borehole, 
piezometer and test pit logs. MK-Ferguson Co., Weldon Spring, 
MO (USA); Jacobs Engineering Group, Inc., St. Charles, MO 
(USA). Dec 1990. 494p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract AC05-860R21548. Order Number DE91006838. 
Source: OSTI; NTIS; GPO Dep. 

This document has been prepared for the United States Depart- 
ment of Energy (DOE) Weldon Spring Site Remedial Action Project 
(WSSRAP). This report presents the results of site geotechnical in- 
vestigations conducted by the PMC in the vicinity of the Weldon 
Spring chemical pliant and raffinate pits (WSCP/RP) and in poten- 
tial on-site and off-site clayey material borrow sources. This 
document, Appendix B, contains information for phase Il of WSS- 
RAP for borehole, piezometer and test pit logs. 


11012 (DOE/OR/21548-158-App.C-D) Weldon Spring Site 
Remedial Action Project chemical plant geotechnical investi- 
gations: Appendix C-1, Coordinates of boreholes; Appendix 
C-2, Groundwater level monitoring data (August 1989—August 
1990); Appendix D, Laboratory soil test data sheets; Appendix 
D-1, Summary of permeability test result corrections. MK- 
Ferguson Co., St. Charles, MO (USA); Jacobs Engineering Group, 
Inc., St. Charles, MO (USA). Dec 1990. 358p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract AC05-860R21548. Order 
Number DE91006839. Source: OSTI; NTIS; GPO Dep. 

This document contains appendices C—D for the Weldon Spring 
Site Remedial Action Project (WSSRAP). This report presents the 
results of site geotechnical investigations conducted in the vicinity 
of the Weldon Spring chemical plant and raffinate pits (WSCP/RP) 
and in potential on-site and off-site clayey material borrow sources. 
Included are coordinates on boreholes and a summary of perme- 
ability test result corrections. 


11013 (DOE/RL-89-15) Hanford Site Development Plan. 
Rinne, C.A. (Westinghouse Hanford Co., Richland, WA (USA)); 
Curry, R.H.; Hagan, J.W.; Seiler, S.W.; Sommer, D.J.; Yancey, 
E.F. USDOE Richland Operations Office, WA (USA); Westinghouse 
Hanford Co., Richland, WA (USA); Pacific Northwest Lab., Rich- 
land, WA (USA). Jan 1990. 399p. Sponsored by U.S. DOE 
Defense Programs; U.S. DOE Nuclear Energy. DOE Contract 
AC06-87RL10930 ;AC06-76RL01830. Order Number DE91007157. 
Source: OSTI;NTIS;INIS;GPO; GPO Dep. 

The Hanford Site Development Plan (Site Development Plan) is 
intended to guide the short- and long-range development and use 
of the Hanford Site. All acquisition, development, and permanent 
facility use at the Hanford Site will conform to the approved plan. 
The Site Development Plan also serves as the base document for 
all subsequent studies that involve use of facilities at the Site. This 
revision is an update of a previous plan. The executive summary 
presents the highlights of the five major topics covered in the Site 
Development Plan: general site information, existing conditions, 
planning analysis, Master Plan, and Five-Year Plan. 56 refs., 67 
figs., 31 tabs. 


11014 (DOE/SR/00870-44) Research on: A. Reclamation of 
borrow pits and denuded lands; B. Biochemical aspects of 
mycorrhizae of forest trees: Final report, 1975-1989. Marx, 
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D.H. (comp.). Forest Service, Athens, GA (USA). Forestry Sci- 
ences Lab. Dec 1990. 24p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract Al09-76SR00870. Order Number 
DE91006744. Source: OSTI;NTIS; GPO Dep. 

This report furnishes a list of compiled and ongoing studies and 
a list of publications which resulted from the research accom- 
plished by Institute scientists and other collaborators. The research 
accomplished can be placed in four categories: |. Research on 
borrow pit rehabilitation with 12 publications; Il. Research on artifi- 
cial regeneration of southern pines with 34 publications; Ill. 
Research on artificial regeneration of eastern hardwoods with 16 
publications; and IV. Cooperative research with the University of 
Georgia on biochemical aspects of mycorrhizae with 5 publications. 
Major accomplishments of this research are: 1. Procedures to suc- 
cessfully reclaim borrow pits with sludge, subsoiling and seedlings 
with specific mycorrhizae. 2. Protocols to successfully artificially re- 
generate southern pines (particularly ling leaf pine) and certain 
eastern hardwoods. 3. Basic understanding of the biochemistry of 
mycorrhizae and the discovery of a new pathway for sucrose uti- 
lization in plants. 67 refs. 


11015 (IAEA-TECDOC-578, pp. 63-101) Nuclear techniques 
in the oil industry. Schweitzer, J.S. (Schlumberger-Doll Research 
Center, Ridgefield, CT (USA)). International Atomic Energy 
Agency, Vienna (Austria). Nov 1990. (CONF-9001142-: Advisory 
group on technology transfer of nuclear techniques and nucleonic 
control systems in the mineral industry, Bombay (India), 15 Jan 
1990). In Technology transfer of nuclear techniques and nucleonic 
control systems in the mineral industry: Report of an advisory 
group meeting held in Bombay, 15-19 January 1990. 123p. Order 
Number DE91619162. Source: OSTI;NTIS (US Sales Only);INIS. 
The major area of application of nuclear techniques in the oil in- 
dustry is in the measurement of subsurface formation properties for 
discovering and evaluating hydrocarbons and to understand the 
formation geology for improved production and management of the 
reserves. Recent advances in these nuclear well logging measure- 
ments have provided a significant increase in the amount of 
information available for describing subsurface formations. A key 
element has been the routine introduction of gamma-ray spec- 
troscopy measurements that can provide a significant number of 
elemental concentrations. When combined with nuclear geophysical 
measurements, geochemical descriptions of the subsurface envi- 
ronment can be obtained. On a much wider scale than could be 
previously considered, nuclear techniques can be applied to solv- 
ing oil industry problems. The types of measurements that can be 
performed, their relationship to geological parameters, and the de- 
scription of the equipment to perform the necessary measurements 
under borehole conditions are reviewed. (author). 65 refs, 16 figs. 


11016 (IAEA-TECDOC-579) Migration and biological trans- 
fer of radionuclides from shallow land burial: Final report of a 
co-ordinated research programme 1985-1989. international 
Atomic Energy Agency, Vienna (Austria). Dec 1990. 72p. Order 
Number DE91622513. Source: OSTI;NTIS (US Sales Only);INIS. 
This document is the final report of the Coordinated Research 
Programme (CRP) on the Migration and Biological Transfer of Ra- 
dionuclides from Shallow Land Burial. It contains a description of 
the objectives of the CRP, its meetings, its achievements and the 
work of this individual members. Some early experiences in the op- 
eration of shallow land repositories have indicated that in the 
short-term, at least, radioactive wastes can be disposed of safely. 
However, while these experiences are encouraging, the safety of 
shallow-land burial for radioactive wastes remains to be demon- 
strated in the longer term. Some of the industrialized and more 
developed countries represented have well established disposal 
programmes for low level wastes (UK, France, USA, Japan, 
Sweden, Czechoslovakia, Argentina, India) while some of the de- 
veloping countries represented are still at the preliminary planning 
stage (Thailand, Iraq). Accordingly, the interests of the participants 
are concerned with different aspects. Those from countries with ex- 
isting facilities tend to be more interested in the development and 
improvement of safety assessment techniques and of a coherent 
long term disposal philosophy. Participants from countries without 
disposal facilities tend to be mainly concerned with basic experi- 
mental studies aimed at obtaining an understanding of radionuclide 





behaviour in soils. However, this division was by no means com- 
plete and on-going experimental studies were also reported by 
participants from USA, Canada and France. A total of 11 research 
agreements and 5 research contracts were allocated, but in addi- 
tion a number of independent observers attended each of the three 
Research Coordination Meetings (RCMs). The RCMs were held in 
Vienna 4-8 November 1985, Oak Ridge, Tennessee, USA, 7-11 
September 1987, and Paris, France 17-21 April 1989. Refs, figs 
and tabs. 


11017 (INIS-mf-12745, pp. 662-671) Effect of some environ- 
mental ligands on the binding of cobalt, cesium and europium 
to sediment fractions of ismailia canal. Khalifa, S.M.; El-Atrash, 
A.M.; Helal, A.A.; Aly, H.F. Egyptian Society of Nuclear Sciences 
and Applications, Cairo (Egypt). 1988. 4226p. (CONF-8803238—: 4. 
conference of nuclear sciences and applications, Cairo (Egypt), 6- 
10 Mar 1988). In Proceedings of the fourth Conference on Nuclear 
Sciences and Applications. Vol. 2: Radiation sources; application 
and technology; basic nuclear sciences. Order Number 
DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

The sorption behaviour of the radiotracers of Eu(Ill), Co(II) and 
Cs(l) by the sediment fractions sand, coarse silt, fine silt and clay 
is investigated in presence of humic acid, sodium phosphate or 
disodium EDTA. The radioactive tracers used are Eu(152+154), 
Co-60 and Cs-134. The effect of ligand concentration on the sorp- 
tion of these elements by the different sediment fractions was 
elucidated at different pH’s. The results obtained are interpreted in 
the light of the complex formation between the ligand and the 
metal cations beside the interaction between the ligand and the re- 
spective sediment fraction investigated. 


11018 (INIS-mf—12760) Distribution and migration of ra- 
dionuclides in soils and their uptake in plants after the 
Chernobyi reactor accident. Mueller, H. (Reaktorinst. Graz (Aus- 
tria). Verein zur Foerderung der Strahlenforschung); Meisel, S.; 
Graller, P.; Kahr, G.; Ninaus, W.; Oswald, K.; Gerzabek, M.; 
Mueck, K.; Steger, F.; Streit, S. Bundeskanzleramt, Vienna (Aus- 
tria). Sektion 7. 23 Dec 1988 310p. (In German). Order Number 
DE91618697. Source: OSTI;NTIS (US Sales Only);INIS. 

Beitraege; Lebensmittelangelegenheiten, Veterinaerverwaltung, 
Strahlenschutz. 

A method of sampling from deep soil layers was developed. With 
this technique, 500 samples from two sites in Styria, Austria were 
taken from depth up tp 80 cm and from arable soils as well as 
from meadows, in the years 1986, 1987 and 1988. The samples 
were prepared and analyzed for Cs 134, Cs 137, Ru 106, Ru 103, 
Sb 125, K 40 and Sr 90. The resulting depth distributions are pre- 
sented in tables and graphs. The transfer functions soil-to-plant 
(especially wheat) are derived. The conclusion is that cesium re- 
mains tightly bound, in meadows, to a surface-near layer for years. 
This is not the case with Sr 90. 31 refs., 33 tabs., 181 figs. 


11019 (INIS-mf-12772, pp. 10) Dating Archaean gold with 
the lon-probe: a Canadian example. Claoue-Long, J.C. (Aus- 
tralian National Univ., Canberra (Australia). Research School of 
Earth Sciences); King, R.W.; Kerrich, R. Commonwealth Scientific 
and Industrial Research Organization, North Ryde (Australia). Div. 
of Exploration Geoscience; Selby Anax, Sydney (Australia); VG 
Isotech Ltd., Middlewich (UK); Advanced Analytical Pty. Ltd., Syd- 
ney (Australia). [1990]. 42p. (CONF-8909395-: 2. Australian 
conference on geochronology, Sydney (Australia), 27 Sep 1989). 
In Second Australian conference on geochronology, Sydney 1989: 
workshop program and abstracts. Order Number DE91003062. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. GOLD ORES/isotope dating; ION MICROPROBE 
ANALYSIS/isotope dating; ION MICROPROBE ANALYSIS/zircon; 
CANADA; CRYSTAL GROWTH; DATA COVARIANCES; ZIRCON 


11020 (INIS-mf-12772, pp. 20) Isotopic studies of the 
provenance and post-depositional alteration of Jurassic clay 
mineral assemblages, Scotland. Hamilton, J. (Commonwealth 
Scientific and Industrial Research Org., North Ryde (Australia). Div. 
of Exploration Geoscience); Whitford, D.; Fallick, T.; Andrews, J. 
Commonwealth Scientific and Industrial Research Organization, 
North Ryde (Australia). Div. of Exploration Geoscience; Selby 
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Anax, Sydney (Australia); VG Isotech Ltd., Middlewich (UK); Ad- 
vanced Analytical Pty. Ltd. Sydney (Australia). [1990]. 42p. 
(CONF-8909395-: 2. Australian conference on geochronology, 
Sydney (Australia), 27 Sep 1989). In Second Australian conference 
on geochronology, Sydney 1989: workshop program and abstracts. 
Order Number DE91003062. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Abstract only. CLAYS/environmental transport; CLAYS/isotope 
ratio; ISOTOPE RATIO/clays; CLAYS; GEOLOGIC FORMATIONS; 
ORIGIN; RUBIDIUM 87; SAMARIUM ISOTOPES; STRONTIUM 86; 
UNITED KINGDOM 


11021 (INIS-mf-12772, pp. 26) The Bunbury basalt: 
Kerguelen-Heard Island hot-spot volcanism along the conti- 
nental margin of SW Australia. McNaughton, N.J. (Western 
Australia Univ., Nedlands (Australia). Dept. of Geology); Nelson, 
D.R.; Laeter, J.R.; Fletcher, |.R. Commonwealth Scientific and In- 
dustrial Research Organization, North Ryde (Australia). Div. of 
Exploration Geoscience; Selby Anax, Sydney (Australia); VG 
Isotech Ltd., Middlewich (UK); Advanced Analytical Pty. Ltd., Syd- 
ney (Australia). [1990]. 42p. (CONF-8909395-: 2. Australian 
conference on geochronology, Sydney (Australia), 27 Sep 1989). 
In Second Australian conference on geochronology, Sydney 1989: 
workshop program and abstracts. Order Number DE91003062. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. BASALT/isotope ratio; BASALT; LEAD 204; LEAD 
206; LEAD 208; NEODYMIUM; PETROGENESIS; STRONTIUM 
86; STRONTIUM 87; TRACE AMOUNTS; VOLCANIC REGIONS; 
WESTERN AUSTRALIA 


11022 (INIS-mf-12772, pp. 31) Noble gases as tracers of 
volatiles in subduction zones. Patterson, D. (Australian National 
Univ., Canberra (Australia). Research School of Earth Sciences). 
Commonwealth Scientific and Industrial Research Organization, 
North Ryde (Australia). Div. of Exploration Geoscience; Selby 
Anax, Sydney (Australia); VG Isotech Ltd., Middlewich (UK); Ad- 
vanced Analytical Pty. Ltd. Sydney (Australia). [1990]. 42p. 
(CONF-8909395-—: 2. Australian conference on geochronology, 
Sydney (Australia), 27 Sep 1989). In Second Australian conference 
on geochronology, Sydney 1989: workshop program and abstracts. 
Order Number DE91003062. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Abstract only. 7 refs. ISOTOPE RATIO/rare gases; ISOTOPE 
RATIO/three-dimensional calculations; RARE GASES/hydrothermal 
stage; RARE GASES/tectonics; ARGON 36; ARGON 40; COM- 
PILED DATA; GEOCHEMISTRY; GEOLOGIC MODELS; HELIUM 
3; HELIUM 4; ORIGIN; TECTONICS 


11023 (INIS-mf-12779, pp. 47-56) Transport modelling. Go- 
lian, C. (Australian Nuclear Science and Technology Organisation, 
Lucas Heights (Australia)); Ivanovich, M.; Longworth, G.; Lever, 
D.A. Australian Nuclear Science and Technology Organisation, 
Lucas Heights (Australia). Jan 1990. 146p. In Alligator Rivers ana- 
logue project: First annual report 1988-1989. Order Number 
DE91618691. Source: OSTI;NTIS (US Sales Only);INIS. 

A multiphase transport model has been developed, which con- 
siders an amorphous iron oxyhydroxide phase coming rapidly into 
equilibrium with the fluid phase and a crystalline iron oxyhydroxide 
phase which comes into equilibrium more slowly. Samples from a 
single representative cross-section through the ore deposit have 
provided data for the initial modelling but further data are needed 
for a complete two-dimensional assessment of the uranium 
dispersion in the near surface, intermediate depth and deep (un- 
weathered) zones. Data are also being provided for a second 
section, which is parallel to the assumed groundwater flow direc- 
tion; sequential extraction techniques are used to measure the 
fractionation of uranium and thorium series nuclides in iron/clay/ 
quartz phases. The results suggests that the modified model gives 
a better fit to the data than the earlier ones. 5 refs., 4 figs. 


11024 (INIS-mf-12779, pp. 113-118) Alteration of chlorite 
and its relevance to uranium migration. Murakami, Takashi 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki (Japan). Tokai 
Research Establishment); Isobe, Hiroshi. Australian Nuclear Sci- 
ence and Technology Organisation, Lucas Heights (Australia). Jan 
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1990. 146p. In Alligator Rivers analogue project: First annual re- 
port 1988-1989. Order Number DE91618691. Source: OSTI;NTIS 
(US Sales Only);INIS. 

The alteration of the Koongarra host quartz chlorite schist is be- 
ing studies to provide information on the accessibility of the 
radionuclides to groundwater and how the uranium has been re- 
tarded by the transformation from chlorite to vermiculite, then to 
kaolinite and iron hydroxides. It has been observed that the ura- 
nium migration is closely related to the chlorite alteration; uranium 
has not redeposited in the area where the chlorite is not yet altered 
but redeposition has started in the area of the vermiculite; high 
concentrations of uranium are associated with kaolinite and iron 
hydroxides. 4 refs., 2 figs. 


11025 (INT—196/l) Development and application of isotopic 
methods in engineering and technology. Nuclear methods in 
geology and hydrogeology: Proceedings of the Polish sympo- 
sium, 11-14 September 1985, Zakopane. Institute of Physics and 
Nuclear Techniques, Cracow (Poland). 1986. 78p. (in Polish). 
(CONF-8509466—: Polish symposium on development and applica- 
tion of isotopic methods in engineering and technology, Zakopane 
(Poland), 11-14 Sep 1985). Order Number DE91621078. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Separate abstracts were prepared for 5 of the papers in this re- 
port. The remaining 2 were considered outside the subject scope 
of INIS. (A.S.). 


11026 (INT—196/l, pp. 23-26) Pulse method of measurement 
of thermal neutrons absorption cross section on geologic 
samples. Czubek, J.A. (institute of Physics and Nuclear Tech- 
niques, Cracow (Poland)); Drozdowicz, K.;  Igielski, A.; 
Krynicka-Drozdowicz, E.; Woznicka, U. Institute of Physics and 
Nuclear Techniques, Cracow (Poland). 1986. (In Polish). (CONF- 
8509466—: Polish symposium on development and application of 
isotopic methods in engineering and technology, Zakopane 
(Poland), 11-14 Sep 1985). In Development and application of iso- 
topic methods in engineering and technology. Nuclear methods in 
geology and hydrogeology: Proceedings of the Polish symposium, 
11-14 September 1985, Zakopane. 78p. Order Number 
DE91621078. Source: OSTI;NTIS (US Sales Only); INIS. 

The pulse method of measurement of thermal neutrons absorp- 
tion cross-section on geological samples is shortly described. This 
method was tested on artificial samples which chemical composition 
was known. Then it was used for water and rocks. 30 refs. (L.I.). 


11027 (INT-196/l, pp. 35-49) Use of K3®°Co(CN), and 
14™inEDTA tracers determined by liquid scintillators method 
in hydrogeologic studies. Lebecka, J. (Glowny Inst. Gornictwa, 
Katowice (Poland)); Tomza, |.; Trzebicka, B.; Soltyk, W. Institute of 
Physics and Nuclear Techniques, Cracow (Poland). 1986. (In Pol- 
ish). (CONF-8509466-: Polish symposium on development and 
application of isotopic methods in engineering and technology, 
Zakopane (Poland), 11-14 Sep 1985). In Development and applica- 
tion of isotopic methods in engineering and technology. Nuclear 
methods in geology and hydrogeology: Proceedings of the Polish 
symposium, 11-14 September 1985, Zakopane. 78p. Order Num- 
ber DE91621078. Source: OSTI;NTIS (US Sales Only);INIS. 

The sensitive methods of K3®°Co(CN),¢ and 14™inEDTA tracers 
detection using the measurements by liquid scintillators method 
were elaborated to broaden the range of their use. The radiochem- 
ical separation of radioisotopes from investigated water samples 
and the measurement of their activity as well as double labelled 
samples are described. The practical uses of tracers are given. 
(A.S.). 


11028 (ORNL/FTR-3848) [Contaminated soil]: Foreign trip 
report, December 9, 1990-December 15, 1990. Siegrist, R.L. 
Oak Ridge National Lab., TN (USA). 8 Jan 1991. 18p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC05-840R21400. 
Order Number DE91007177. Source: OSTI; NTIS; GPO Dep. 

The traveler attended the Third International Conference on Con- 
taminated Soil, held in Karlsruhe, Germany. The Conference was a 
Status conference for worldwide research and practice in contami- 
nated soil assessment and environmental restoration, with more 
than 1500 attendees representing over 26 countries. The traveler 
made an oral presentation and presented a poster. At the Federal 
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Institute for Water, Soil and Air Hygiene, the traveler met with Dr. 
Z. Filip, Director and Professor, and Dr. R. Smed-Hildmann, Re- 
search Scientist. Detailed discussions were held regarding the 
results and conclusions of a collaborative experiment concerning 
humic substance formation in waste-amended soils. 


11029 (ORNL/TM-11218) Results of the radiological survey 
at the former ore storage site, Palmerton, Pennsylvania 
(PP001). Cottrell, W.D.; Quillen, J.L.; Crutcher, J.W. Oak Ridge 
National Lab., TN (USA). Dec 1990. 121p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract AC05-840R21400. Order 
Number DE91007776. Source: OSTI;NTIS;INIS; GPO Dep. 

As part of the Formerly Utilized Sites Remedial Action Program 
(FUSRAP), the US Department of Energy (DOE) is implementing a 
radiological survey program to determine the radiological conditions 
at sites that were used by the department's predecessor agencies. 
The radiological survey discussed in this report for the former ore 
storage site in Palmerton, Pennsylvania, is part of the FUSRAP ef- 
fort and was conducted at the request of DOE by members of the 
Measurement Applications and Development group of Oak Ridge 
National Laboratory (ORNL) in 1988. In 1953 and 1954 the Atomic 
Energy Commission (AEC) established an ore stockpile on the 
property of the New Jersey Zinc Corporation in Palmerton, Penn- 
sylvania. Approximately 57 truckloads of ore (about 360 tons) were 
stored at this site and remained there until 1973, when the AEC 
initiated a clean-up program. The 1988 ORNL radiological survey 
included a gamma scan at the ground surface, gamma measure- 
ments at discrete locations at the surface and at 1 m above the 
surface, gamma logging of 80 auger holes, and collection of 161 
surface and subsurface soil samples. Of these 161 soil samples, 
98% were below DOE guidelines for 2@°Ra concentration in soil. In- 
terpretation of the data suggests small, isolated spots of residual 
ore. The data indicate that it is highly unlikely that an individual 
living or working on this site could receive a radiation dose ap- 
proaching the 100 mrem annual limit. However, it is suggested that 
DOE evaluate potential exposures at this site to ensure compliance 
with their policy that all exposures to radiation are reduced to levels 
that are as low as reasonably achievable. 4 refs., 88 figs., 4 tabs. 


11030 (ORNL/TM-11552) Preliminary results of the radio- 
logical survey at the former DOW Chemical Company site, 
Madison, Illinois. Cottrell, W.D.; Williams, J.K. Oak Ridge National 
Lab., TN (USA). Dec 1990. 41p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC05-840R21400. Order Number 
DE91007796. Source: OSTI;NTIS;INIS; GPO Dep. 

During the late 1950s and early 1960s, the former Dow Chemi- 
cal Company plant, now owned and operated by Spectrulite 
Consortium Inc., supplied materials and provided services for the 
Atomic Energy Commission (AEC) under purchase orders issued 
by the Mallinckrodt Chemical Company, a primary AEC contractor. 
Information indicates that research and development work involving 
gamma-phase extrusion of uranium metal was conducted at the 
Dow Chemical plant. Because documentation establishing the 
current radiological condition of the property was unavailable, a ra- 
diological survey was conducted by members of the Measurement 
Applications and Development Group of the Oak Ridge National 
Laboratory in March 1989. The survey included: measurement of 
indoor gamma exposure rates; collection and radionuclide analysis 
of dust and debris samples; and measurements to determine alpha 
and beta-gamma surface contamination. The results of the survey 
demonstrate that Building 6, the area uranium extrusion and rod- 
straightening work occurred, is generally free of radioactive 
residuals originating from former DOE-sponsored activities. How- 
ever, 258U- and 25*Th-contaminated dust was found on overhead 
beams at the south end of Building 6. These findings suggest that 
past DOE-supported operations were responsible for uranium- 
contaminated beam dust in excess of guidelines in Building 6. 
However, the contamination is localized and limited in extent, ren- 
dering it highly unlikely that under present use an individual working 
in or frequenting these remote areas would receive a significant ra- 
diation exposure. We recommend that additional scoping survey 
measurements and sampling be performed to further define the ex- 
tent of indoor uranium contamination southward to include Building 
4 and northward throughout Building 6. 5 refs., 11 figs., 4 tabs. 





11031 (ORNL/TM-11585) Literature review and preliminary 
assessment of biological transformations and biotreatment 
technology for petroleum hydrocarbons and chlorinated sol- 
vents. Korte, N.E. Oak Ridge National Lab., TN (USA). Dec 1990. 
66p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC05-840R21400. Order Number DE91007871. Source: 
OSTI;NTIS; GPO Dep. 

Chlorinated solvents and petroleum hydrocarbons may undergo 
a number of natural degradation processes when applied to soil or 
groundwater. Indeed, the existence of these reactions has led to 
extensive research and the development of biodegradation as a re- 
medial action technique. Unfortunately, the scientific literature 
demonstrates that there is considerable controversy concerning 
many aspects of the field. For example, different investigators are 
often unable to agree on relative rates of biodegradation or even 
whether certain compounds are biodegradable. This report exam- 
ines the recent scientific literature, describes the biodegradation 
reactions that are known to occur, and discusses some of the con- 
troversies. The potential value of biodegradation for remedial action 
of soils and groundwater is also presented both from a review of 
the literature and from interviews with remedial action contractors. 
116 refs., 5 figs. 


11032 (PNL-7453) Laboratory setup and results of experi- 
ments on two-dimensional multiphase flow in porous media. 
McBride, J.F. (ed.) (Pacific Northwest Lab., Richland, WA (USA)); 
Graham, D.N. (ed.); Schiegg, H.O. Pacific Northwest Lab., Rich- 
land, WA (USA). Oct 1990. 522p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC06-76RL01830. Order Number 
DE91006611. Source: OSTI; NTIS; INIS; GPO Dep. 

In the event of an accidental release into earth’s subsurface of 
an immiscible organic liquid, such as a petroleum hydrocarbon or 
chlorinated organic solvent, the spatial and temporal distribution of 
the organic liquid is of great interest when considering efforts to 
prevent groundwater contamination or restore contaminated 
groundwater. An accurate prediction of immiscible organic liquid 
migration requires the incorporation of relevant physical principles 
in models of multiphase flow in porous media; these physical prin- 
ciples must be determined from physical experiments. This report 
presents a series of such experiments performed during the 1970s 
at the Swiss Federal Institute of Technology (ETH) in Zurich, 
Switzerland. The experiments were designed to study the transient, 
two-dimensional displacement of three immiscible fluids in a porous 
medium. This experimental study appears to be the most detailed 
published to date. The data obtained from these experiments are 
suitable for the validation and test calibration of multiphase flow 
codes. 73 refs., 140 figs. 


11033 (PNL-7585) Reclamation report, Basalt Waste Isola- 
tion Project, boreholes 1990. Brandt, C.A.; Rickard, W.H. Jr.; 
Cadoret, N.A. Pacific Northwest Lab., Richland, WA (USA). Jan 
1991. 38p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC06-76RL01830. Order Number 
DE91006318. Source: OSTI;NTIS; GPO Dep. 

The restoration of areas disturbed activities of the Basalt Waste 
Isolation Project (BWIP) has been undertaken by the US Depart- 
ment of Energy (DOE) in fulfillment of obligations and commitments 
made under the National Environmental Policy Act and the Nuclear 
Waste Policy Act. This restoration program comprises three sepa- 
rate projects: borehole reclamation, Near Surface Test Facility 
reclamation, and Exploratory Shaft Facility reclamation. Detailed de- 
scriptions of these reclamation projects may be found in a number 
of previous reports. This report describes the second phase of the 
reclamation program for the BWIP boreholes and analyzes its suc- 
cess relative to the reclamation objective. 6 refs., 14 figs., 13 tabs. 


11034 (SAND-89-7143) Theory and verification for the 
GRASP Il code for adjoint-sensitivity analysis of steady-state 
and transient ground-water flow. RamaRao, B.S. (INTERA, Inc., 
Austin, TX (USA)); Reeves, M. Sandia National Labs., Albu- 
querque, NM (USA); INTERA, Inc., Austin, TX (USA). Oct 1990. 
80p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. Order Number DE91007499. Source: 
OSTI;NTIS; GPO Dep. 

Calibration of a numerical model of the regional ground-water 
flow in the Culebra dolomite at the Waste Isolation Pilot Plant in 
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southeastern New Mexico, has been performed by an interative 
parameter-fitting procedure. Parameterization has been secured by 
choosing to assign the transmissivity values at a limited number of 
selected locations, designated as pilot points. The transmissivity 
distribution in the model is derived by kriging the combined pool of 
measured and pilot-plant transmissivities. Iterating on the twin 
steps of sequentially adding additional pilot point(s) and kriging 
leads to the model of required accuracy, as judged by a weighted 
least-square-error objective function. At the end of calibration, it 
must be ensured that the correlation structure of the measured 
transmissivities is broadly preserved by the pilot-plant transmissivi- 
ties. Adjoint-sensitivity analysis of the model has been coupled with 
kriging to provide objectively the optimal location of the pilot points 
during an iteration. The pilot-point transmissivities have been ad- 
justed by modeler’s judgement incorporating information, where 
available, on local geologic conditions and large-scale hydraulic in- 
terference tests, in order to minimize the objective function. 43 
refs., 5 figs., 5 tabs. 


11035 (SNV-3589) Acidification experiments in pine 
forests. Tamm, C.O.; Popovic, B. National Swedish Environment 
Protection Board, Solna (Sweden). 1989. 128p. Order Number 
DE91746326. Source: OSTI;NTIS (US Sales Only). 

Two factorial experiments in young pine forest, started in 1969 
and 1971, are described. In both experiments sulphuric acid in dif- 
ferent amounts was applied annually to plots which either got no 
other treatment or received NPK fertiliser (nitrogen as ammonium 
nitrate annually, PK at three-year intervals). The fertiliser additions 
have continued since the start, while the acid applications ended in 
1976 in order to study effects of changed soil conditions rather than 
possible artifacts from addition of relatively strong acid. Both acid 
application and NPK increased the acidity of the upper mineral soil. 
In the humus layer NPK decreased acidity, and the initial acidifica- 
tion by acid decreased with time after the last application (not 
significant after nine years). Losses of magnesium and calcium oc- 
curred in the soil, and foliar analysis confirmed at least qualitatively 
that the plant availability of magnesium decreased. Tree growth 
measurements at Norrliden showed a small but statistically signifi- 
cant increase after application of acid, with the possible exception 
of the very highest level used. The statistically insignificant reaction 
at Lisselbo was also a growth increase (for the higher level of 
acid). Fertiliser addition resulted in a much larger growth response, 
but with a strong negative interaction with acid, which decreased 
growth on fertilised plots. As acid deposition in Europe contains 
both sulphur and nitrogen components, this negative interaction ap- 
pears to be a very relevant result. (authors). 


11036 (UCRL-JC—104060) A risk-based cleanup criterion 
for PCE in soil. Daniels, J.|.; McKone, T.E.; Hall, L.C. Lawrence 
Livermore National Lab., CA (USA). 26 Sep 1990. 12p. 

by State of California. DOE Contract W-7405-ENG-48. (CONF- 
9010166-7: 6. annual Department of Energy model conference on 
waste management and environmental restoration, Oak Ridge, TN 
(USA), 29 Oct - 2 nov 1990). Order Number DE91007137. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The most important attribute of a chemical contaminant at a 
hazardous-wastes site for decision makers to consider with regard 
to its cleanup is the potential risk associated with human exposure. 
For this reason we have developed a strategy for establishing a 
risk-based cleanup criterion for chemicals in soil. We describe this 
strategy by presenting a cleanup criterion for tetrachloroethylene 
(PCE) in soil associated with a representative California landscape. 
We being by discussing the environmental fate and transport 
model, developed at the Lawrence Livermore National Laboratory 
(LLNL), that we used to predict the equilibrium concentration of 
PCE in five environmental media from a steady-state source in 
soil. Next, we explain the concept and application of pathway- 
exposure factors (PEFs), the hazard index, and cancer-potency 
factors (CPFs) for translating the predicted concentrations of PCE 
into estimated potential hazard or risk for hypothetically exposed 
individuals. Finally, the relationship between concentration and an 
allowable level of risk is defined and the societal and financial im- 
plications are discussed. 22 refs., 6 tabs. 


11037 (WSRC-RP-90-1031) Geochemical and physical 
properties of soils and shallow sediments at the Savannah 
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River Site. Looney, B.B. (Savannah River Lab., Aiken, SC (USA)); 
Eddy, C.A.; Ramdeen, M.; Pickett, J.; Rogers, V.; Scott, M.T.; 
Shirley, P.A. Westinghouse Savannah River Co., Aiken, SC (USA). 
31 Aug 1990. 548p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC09-89SR18035. Order Number DE91007205. 
Source: OSTI;NTIS;INIS; GPO Dep. 

A program to characterize the geochemical and physical proper- 
ties of the unimpacted soils and shallow sediments at the 
Savannah River Site (SRS) has been completed. The maximum, 
minimum, median, standard deviation, and mean values for metals, 
radionuclides, inorganic anions, organic compounds, and agricul- 
tural indicator parameters are summarized for six soil series that 
were identified as representative of the 29 soil series at SRS. The 
soils from unimpacted areas of SRS are typical of soils found in 
moderately aggressive weathering environments, including the 
southeastern United States. Appendix 8 organic compounds were 
detected in all samples. Since these constituents are not generally 
present in soil, this portion of the investigation was intended to as- 
sess possible laboratory artifacts. An additional objective of the 
SRS Soil Study was to determine if the composition of the split 
spoon sampler biased chemical analysis of the soils. Twenty-five 
duplicate samples were analyzed for a number of metals, radiologi- 
cal and agricultural parameters, and organics by two laboratories 
currently contracted with to analyze samples during waste site 
characterization. In all cases, the absolute values of the average 
differences are relatively small compared to the overall variability in 
the population. 31 refs., 14 figs., 48 tabs. 
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Refer also to citation(s) 9560, 9561, 9595, 9657, 9664, 9675, 
9678, 9680, 9681, 9693, 9696, 9699, 9706, 9708, 9709, 9716, 
9718, 9737, 9754, 9756, 9757, 9758, 9765, 9844, 9899, 10188, 
10298, 10565, 10960, 10963, 10964, 10976, 10977, 10978, 10979, 
10983, 10984, 10987, 10988, 10990, 10992, 10993, 10994, 10995, 
10997, 11009, 11025, 11027, 11192, 11195, 11202, 11203, 11209, 
11215, 11216, 12249 


11038 (AERE-R-13814) Laboratory and field tests for ra- 
dionuclide migration and high flow paths in clay: Final report. 
Bourke, P.J. (AEA Decommissioning and Radwaste, Harwell (UK). 
Radwaste Disposal Research and Development); Jefferies, N.L.; 
Lineham, T.R.; Nesirky, P. AEA Decommissioning and Radwaste, 
Harwell (UK). Radwaste Disposal Research and Development. Mar 
1990. 34p. Contract CEC FI1W/0154;AV/CF/4000/02(59). Order 
Number DE91618749. Source: OSTI;NTIS (US Sales Only);INIS. 
Two investigations have been undertaken in this programme. The 
principal investigation was at Culham Laboratory, England, where 
water flow within the Kimmeridge clay was measured. A subsidiary 
investigation at SCK/CEN was undertaken in the Underground 
Research Laboratory SCK/CEN Mol, Belgium where an in-situ mea- 
surement of solute transport by diffusion was attempted. The in-situ 
migration experiment at the Underground Research Laboratory at 
SCK/CEN Mol, Beigium was unsuccessful, due to problems with 
the engineering installation. These difficulties caused significant 
disturbance to the Boom clay which was to be tested. However, 
laboratory test proved the feasibility of the experiment. The field 
measurements at Culham Laboratory, Oxfordshire were completed 
with the flow testing of a very silty clay horizon in the Kimmeridge 
clay. This layer was proved to be laterally continuous after drilling 
three exploratory boreholes. The hydraulic conductivity of the layer 
was > 10-® ms-—' and comparative tests in the clay showed the 
conductivity of the clay to be at least fifty times less. (author). 


11039 (ANL/EAIS/TM-37) Master Environmental Plan: Fort 
Wingate Depot Activity, Gallup, New Mexico. Biang, C.A.; Yuen, 
C.R.; Biang, R.P.; Antonopoulos, A.A.; Ditmars, J.D. Argonne Na- 
tional Lab., IL (USA). Environmental Assessment and Information 
Sciences Div. Dec 1990. 142p. Sponsored by U.S. Department of 
Defense. DOE Contract W-31109-ENG-38. (CETHA-BC-CR- 
—* Order Number DE91007604. Source: OSTI;NTIS; GPO 

p. 

The master environmental plan is based on an environmental as- 
sessment of the areas requiring environmental evaluation (AREEs) 
at Fort Wingate Depot Activity near Gallup, New Mexico. The Fort 
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Wingate Depot Activity is slated for closure under the Base 
Closure and Realignment Act, Public Law 100-526. The MEP as- 
sesses the current status, describes additional data requirements, 
recommends actions for the sites, and establishes a priority order 
for actions. The plan was developed so that actions comply with 
hazardous waste and water quality regulations of the State of New 
Mexico and applicable federal regulations. It contains a brief history 
of the site, relevant geological and hydrological information, and a 
description of the current status for each AREE along with a dis- 
cussion of the available site-specific data that pertain to existing or 
potential contamination and the impact on the environment. 35 
refs., 27 figs., 23 tabs. 


11040 (CEA-CONF—10357) A numerical three-dimensional 
ocean general circulation and radionuclides dispersion model. 
Chartier, M. (CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (FR). Dept. de Protection Sanitaire); Marti, O.; Andrich, 
P. CEA Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Dept. de Protection Sanitaire. 1988. 5p. (CONF-880772-: 
3. international symposium on refined flow modelling and turbu- 
lence measurements, Tokyo (Japan), 26-28 Jul 1988). Order 
Number DE91749065. Source: OSTI;NTIS (US Sales Only). 

The dispersion of radioactive waste disposed of in the deep-sea 
or transferred from the atmosphere is a complex hydrodynamic 
problem concerned by space scales as large as the world ocean. 
The recent development in the high-speed computers has led to 
significant progress in ocean modelling and now allows a thorough 
improvement in the accuracy of the simulations of the nuclides dis- 
persion in the sea. A three-dimensional ocean general circulation 
model has been recently developed in France for research and en- 
gineering purposes. The model solves the primitive equation of the 
ocean hydrodynamics and the advection-diffusion equation for any 
dissolved tracer. The code has been fully vectorized and multi- 
tasked on 1 to 4 processors of the CRAY-2. 


11041 (CEA-R—5521) A numerical model of artificial ra- 
dionuclides transfers in the English Channel. (Hydrodynamical, 
biological and sedimentary processes). Le Fur, J. CEA Centre 
d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France); Lyon-1 Univ., 69 (France). 1989. 205p. (In French). Order 
Number DE91749045. Source: OSTI;NTIS (US Sales Only). 

The paper examines a method of evaluation, using numerical 
techniques, of the fate of radioelements released by chronic or ac- 
cidental discharge into the ecosystem of the English Channel. In 
areas close to the reprocessing center at La Hague, a statistical 
study is used to establish a direct relation between quantities of 
ruthenium-106 released by the discharge source and concentra- 
tions of the radioelement in marine algae. A multidisciplinary model 
is developed for general case. The constituents studied are the liq- 
uid environment (radioelement vector), particulate matter 
(radioelement trap) and live macroorganisms (radioelement recep- 
tors). Dispersion of radioelements in the liquid environment is 
calculated using different models for estimating tidal currents (reso- 
lution of the Saint-Venant system), the transport of bodies of water 
and radioelement diffusion. Radioelement fixing in particulate mat- 
ter is formalized using and adjustment coefficient integrated into 
the diffusion equation. Transfers of radioelements between the liq- 
uid phase and the organisms are modelized using a system of 
compartments; fluctuations in the discharge source are taken into 
account in the formulation. All the models are integrated into a cal- 
culation system which enables them to be used automatically in 
sequence. Estimates for currents and trajectories are in agreement 
with observations and enable short term applications of the system 
to be contemplated. The model of radioelement transfer to organ- 
isms is validated using a pair of experiments carried out in situ. 
Points remaining to be specified mainly concern the transfer to par- 
ticulate matter, the calibration of the system for long term studies 
and certain factors to be included in the model of radioelement 
transfer to organisms. 


11042 (CEA-R-5534) Contribution to investigations on 
trace elements transport in the Channel: spatial distribution of 
industrial tracers in mytilus edulis and fucus serratus. Ger- 
main, P.; Masson, M.; Baron, Y. CEA Centre de La Hague, 50 - 
Cherbourg (France). 1990. 68p. (In French). Order Number 
DE91749043. Source: OSTI;NTIS (US Sales Only). 





The distribution of artificial tracers - gamma emitters - has been 
studied in biological indicator species, mussels and fucus, along 
the French and English Channel shores in order to gain a better 
knowledge of trace element transport in the Channel coastal areas. 
The main conclusions are supplied by 1°°Ru-Rh and ©°Co. Exten- 
sion of species labelling is larger eastwards than westwards, and 
the differences recorded between French and English shores show 
weak exchanges between south and north Channel; in the 
Norman-Breton gulf and in the Seine river bay, the distribution of 
radioactive tracers demonstrates complex current processes. Re- 
sults are compared to the hydrodynamical studies carried out 
through models and followup of radioactive tracers in sea water. 
Particular processes have been observed, corresponding to areas 
where the decay gradient from the source term is not respected 
(western Cotentin shore, western Seine Bay, Caux aerea). They 
are discussed in relation with fresh - sea water mixing, current and 
physico-chemical problems. 


11043 (CONF-910473-2) Iron dynamics during injection of 
dissolved organic carbon into a sandy aquifer. Liang, Liyuan 
(Oak Ridge National Lab., TN (USA)); McCarthy, J.F.; Williams, 
T.M. Oak Ridge National Lab., TN (USA). [1991]. 7p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From American Chemical Society (ACS) national meeting; Atlanta, 
GA (USA); 14-19 Apr 1991. Order Number DE91007183. Source: 
OSTI;NTIS; GPO Dep. 

The dynamics of dissolved, colloidal, and solid-phase iron were 
examined during a forced-gradient field experiment in Georgetown, 
South Carolina, in the summer of 1990. The experiment involved 
injection of 80,000 L of oxygenated water containing high levels of 
dissolved organic carbon (66 mg/L DOC) into a sandy aquifer. Iron 
dynamics were followed for 2 weeks in three saturated horizons at 
sampling wells located 1.5 (A wells) and 3 m (B wells) from the in- 
jection well. The initial oxidation/reduction potential of the aquifer 
favored Fe(Il) in the iron-rich groundwater. As oxygen-rich water 
was introduced into the groundwater, the redox potential was ex- 
pected to increase. The impacts of the changing redox potential on 
iron dynamics were hypothesized to be as follows: (1) Fe(II) may 
decrease and Fe(Ill) may increase due to oxidation, but otherwise 
Fe(Il) may be mobile and conservative. (2) Fe(Ill) is mostly in the 
ferric oxide/hydroxide colloidal fraction, that is, the ferric fraction 
may be found predominantly in sizes >~1 nm(or >3000 mol wt), 
and the transport of colloidal iron oxide may be limited. (3) Ferric 
oxide/hydroxide colloids may have positive or near-zero surface 
charge in the pH range of the groundwater (6.0-7.2). (4) The tur- 
bidity of groundwater may increase as a result of the formation of 
iron colloids. During the course of injection, dissolved oxygen (DO), 
pH, iron concentration, DOC concentration, and turbidity were 
measured. Samples were also collected for microelectrophoretic 
mobility measurement (Coulter model: Deisa 440), particle-size 
analysis [Coulter model: N4MD, based on photon correlation spec- 
trometry (PCS)] and scanning electron microscopic examination 
(ISI-40). The results from the two sampling wells are summarized 
briefly. 4 refs., 3 figs., 1 tab. 


11044 (CONF-9011180—1) Spatial and temporal variation in 
biomonitoring data. Stewart, A.J.; Loar, J.M. Oak Ridge National 
Lab., TN (USA). [1990]. 44p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From SIL monitoring 
workshop: Biological monitoring of freshwater ecosystems: inter- 
pretation and efficiency to assess environmental quality; West 
Lafayette, IN (USA); 29 Nov - 1 dec 1990. Order Number 
DE91007843. Source: OSTI;NTIS; GPO Dep. 

Experiences from biological monitoring programs (BMPs) at 
three Department of Energy facilities in Oak Ridge, TN are used to 
evaluate spatial and temporal variability in biomonitoring data. The 
facilities are sited on streams that are contaminated with radionu- 
clides, mercury, PCBs, hydrocarbons, chlorine, and various metals. 
The BMPs include measurements of fish, benthic invertebrate, and 
periphyton communities, toxicity testing of receiving streams, and 
bioaccumulation studies. ‘Permanent’ sites provide information 
about water quality changes over short and long spatial scales; ad 
hoc sites are used to address issues on smaller spatial scales or 
at short time intervals. Stream benthic macroinvertebrates seem to 
be among the most sensitive to poor water quality. Periphyton 
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photosynthesis (chiorophyll-specific) integrates seasonal- and site- 
related changes in grazing intensity, nutrient regimes, scouring or 
siltation, and light. Laboratory toxicity tests are used to identify toxi- 
cant sources and quantify the degree of water quality degradation, 
but are most effective only when degradation is already severe. 
Bioaccumulation studies with fish can be very effective at identify- 
ing sources of persistent contaminants. Although spatial and 
temporal variation in biomonitoring data can be substantial, the 
degree of variation is nevertheless small enough to allow biomoni- 
toring data to meet reasonable scientific, economic and social 
objectives. 87 refs., 10 figs., 2 tabs. 


11045 (CRIE-U-88029) The application of simulation model 
for the flow induced by air bubble plume in thermally stratified 
reservoirs. Matsunashi, S.; Miyanaga, Y. Central Research Inst. of 
Electric Power Industry, Abiko, Chiba (Japan). [1989]. 38p. (In 
Japanese). Order Number DE91003064. Source: OSTI;NTIS (US 
Sales Only). 

Recently air bubble plume has been suggested as the method of 
water quality purification. In this study, in order to predict the 
change of water quality in the Reservoirs by air bubble plume, the 
simulation model for the flow induced by air bubble plume is con- 
ducted, which is based on the concept of entrainment by air bubble 
plume. The model explains the results of experimental data in the 
laboratory and the field. 


11046 (DOE/ER/30126-T1) Assessment of the theory and 
hypotheses of the acidfication of watersheds. Krug, E.C. Illinois 
State Water Survey, Champaign, IL (USA). Apr 1989. 265p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
87ER30126. (SWS/CR-457). Order Number DE91007307. Source: 
OSTI;NTIS; GPO Dep. 

This report documents and critically assesses the evolution and 
status of the scientific understanding of the effects of acidic deposi- 
tion on surface waters. The main conclusion is that the dominant 
theory of surface-water acidification fails to adequately incorporate 
many important factors and processes that influence surface water 
acidity. Some of these factors and processes are not well re- 
searched or recognized as being important by most scientists in 
the aquatic effects research area. An assessment of the effects of 
acidic deposition on surface waters based on the dominant theory 
of surface-water acidification will overestimate significantly the ef- 
fects of acidic deposition. This theory states that, in the absence of 
acidic deposition, water chemistry of sensitive watersheds is es- 
sentially geologically controlled and is the product of carbonic acid 
weathering of mineral bases which produces alkalinity. By theory, 
acidic deposition consumes this watershed-produced alkalinity 
thereby increasing water acidity and releasing toxic aluminum from 
watersheds into water. 258 refs., 14 figs., 23 tabs. 


11047 (DOE/ER/60285—4) Simulation analysis of moored 
fluorometer time series from the Mid-Atlantic Bight during 
1987-1990. Walsh, J.J. University of South Florida, St. Petersburg, 
FL (USA). Dept. of Marine Science. [1990]. 32p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG05-85ER60285. Or- 
der Number DE91006262. Source: OSTI;NTIS; GPO Dep. 

The goal of the previous research during 1987-1990 within the 
DOE (Department of Energy) Shelf Edge Exchange Processes 
(SEEP) program in the Mid-Atlantic Bight was to understand the 
physical and biogeochemical processes effecting the diffusive ex- 
change of the proxies of energy-related, by-products associated 
with particulate matter between estuarine, shelf, and slope waters 
on this continental margin. As originally envisioned in the SEEP 
program plan, SEEP-II] would take place at Cape Hatteras to study 
the advective exchange of materials by a major boundary current. 
One problem of continuing interest is the determination of the local 
assimilative capacity of slope waters and sediments off the eastern 
seaboard of the US to lengthen the pathway between potentially 
harmful energy by-products and man. At basin scales, realistic 
specification of the lateral transport by western boundary currents 
of particulate matter is a necessary input to global models of car- 
bor/nitrogen cycling. Finally, at these global scales, the generic 
role of continental margins in cycling greenhouse gases, e.g. CO2, 
CH,, and N2O, is now of equal interest. This continuing research 
of model construction and evaluation within the SEEP program fo- 
cuses on all three questions at local, regional, and basin scales. 
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Results from SEEP-! and Ii are discussed as well as plans for 
SEEP-IIl. 14 figs., 3 tabs. 


11048 (DOE/ER/60354-5) Biological processes in the water 
column of the South Atlantic Bight: Zooplankton responses: 
Progress report, June 1989-June 1990. Skidaway Inst. of 
Oceanography, Savannah, GA (USA). 7 Feb 1990. 14p. Spon- 
sored by U.S. DOE Energy Research; National Science 
Foundation. DOE Contract FGO09-85ER60354. Grant OCE85- 
00917;Grant OCE 87-23174. Order Number DE91006389. Source: 
OSTI;NTIS; GPO Dep. 

The goal of the Fall Removal Experiment 1987 was to determine 
the processes affecting the dependent and fate of low salinity 
coastal water and of biological material therein during fall when 
winds are mainly south-to westward. Five zooplankton taxa, Acartia 
tonsa, (A. tonsa) Paracalanus species (sp), Temora turbinata (T. 
turbinata), Oncaea sp, and Sagitta enflata were examined. Data on 
the distribution of all five taxa were presented, and distribution over 
time was also studied. The abundance of A. tonsa decreased ten- 
fold over the 13 day sampling period, Paracalanus varied twofold 
and T. Turbinata showed little variability. The A. tonsa decrease 
was postulated to result from food abundance or predation, al- 
though the possible role of size distribution, water displacement 
and chlorophyll distribution will be examined in the future. A 
possible role of turbulence in zooplankton abundance is being ex- 
amined. 8 refs., 5 figs. 


11049 (DOE/ER/60608—1) The fifth BIOMOVS meeting: [Fi- 
nal performance report]. National Council on Radiation Protection 
and Measurements, Bethesda, MD (USA). [1988]. 14p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG05-87ER60608. 
(CONF-8711354—Summ.: 5. BIOMOVS coordinating group meet- 
ing, Grand Canyon, AZ (USA), 30 Nov - 4 dec 1987). Order 
Number DE91005035. Source: OSTI;NTIS;INIS; GPO Dep. 

The fifth workshop and Coordinating Group meeting were held in 
Grand Canyon, US, November 30 to December 4, 1987 with the 
US Department of Energy and National Council of Radiation Pro- 
tection and Measurement acting as host. The workshop focused on 
discussions of results of Approach A and B scenarios as well as 
on proposals for new scenarios. The following scenarios under Ap- 
proach A were discussed: release of mercury into a river; |-131 in 
milk after the Chernobyl accident; Cs-137 in milk, beef and barley 
after the Chernobyl accident and dynamics within a lake ecosys- 
tem. The following scenarios under Approach B were discussed: 
atmospheric deposition; irrigation with contaminated ground water; 
release into a lake from a river; aging of a lake; transport of con- 
taminated groundwater to soil; and transport of contaminated 
ground water to a river. Reports on data quality and uncertainty 
analysis were also given. 


11050 (DOE/ER/60627-3) The flux and recovery of bioac- 
tive substances in the surface sediments of deep basins off 
southern California: Technical progress report. Jahnke, R.A. 
Skidaway Inst. of Oceanography, Savannah, GA (USA). 11 Jun 
1990. 49p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO9-88ER60627. Order Number DE91006476. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Sediment microbial community biomass and activity in Santa 
Monica Basin, a nearshore basin in the California Continental Bor- 
derland, were examined in October 1985, 1986 and 1987, May 
1986, April 1987 and January 1990. Millimeter-scale ATP profiles 
and incubation of intact cores with 3H-adenine indicated a high- 
biomass interface microbial population in the low-oxygen central 
basin, which was absent in samples from the basin slope 
sediments. A majority of microbial activity and organic matter min- 
eralization occurred in the top cm of sediment. Comparison of 
measured ATP and total organic carbon profiles suggest that the 
C:ATP ratio (wt:wt) ranges between 47:1 and 77:1 in central basin 
interfacial populations, substantially lower than reported for other 
aquatic environments. Carbon production estimated from DNA syn- 
thesis measurements via °H-adenine incorporation was compared 
with TCO, fluxes measured by in situ benthic chamber experi- 
ments. Within the uncertainty of the C:ATP ratio, an overall 
microbial carbon assimilation efficiency of 75-90% was indicated. 
The low C:ATP ratios and high carbon assimilation efficiencies sig- 
nificantly affect estimates of microbial growth and respiration and 
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are substantially different than those often assumed in the litera- 
ture. These results suggest that without independent knowledge of 
these ratios, the uncertainty in tracer-derived microbial growth and 
respiration rates may he larger than previously reported. 66 refs., 8 
figs., 3 tabs. 


11051 (DOE/ER/60819—2) Vertical and horizontal fluxes of 
selected radionuclides and trace metals off the coast of south- 
ern California: Annual report, 15 November 1989-14 November 
1990. Huh, C.-A. Oregon State Univ., Corvallis, OR (USA). Coll. of 
Oceanography. [1990]. 18p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FGO06-89ER60819. Order Number 
DE91005576. Source: OSTI; NTIS; INIS; GPO Dep. 

The overall objective of our research, within the structure of the 
CaBS program, is to understand the transport pathways and mass 
balances of some metabolically-active and inactive chemical 
species in the Santa Monica/San Pedro (SWSP) Basin. Our focus 
is to examine selected trace metals and radionuclides in seawater, 
sediment trap material, and bottom sediments. Knowledge of the 
inventories, fluxes, and routes of these nuclides and metals in or 
among these reservoirs should lead to a cogent model for these el- 
ements in SM/SP Basin, which in turn should shed light on the fate 
and effects of energy-related by-products in a coastal region im- 
pacted by intense human activities. 4 figs., 3 tabs. 


11052 (DOE/MC/11076-2902) GCHEMFLOW [Geochemistry 
and fluid flow]: A numerical model for predicting solute trans- 
port in porous media. Vaughn, P. Western Research Inst., 
Laramie, WY (USA). Nov 1989. 40p. Sponsored by U.S. DOE Fos- 
sil Energy. DOE Contract FC21-86MC11076. Order Number 
DE90015344. Source: OSTI;NTIS; GPO Dep. 

A mathematical model has been developed for simulating the 
one-dimensional transport of solutes in a saturated porous 
medium. The numerical model, GCHEMFLOW (geochemistry and 
fluid flow), considers dispersion/diffusion, convection, ion ex- 
change, the formation of complexes in the aqueous phase, the 
dissociation of water, competitive adsorption of organics, and the 
biodegradation of selected organics. This model was developed to 
predict the extent of process liabilities of in situ energy extraction. 
The geochemical equilibrium equations are solved simultaneously 
with the partial differential equations (PDEs) describing the convec- 
tior/diffusion behavior of the solutes and the PDE for saturated 
flow of water through porous media. The resulting system of alge- 
braic and differential equations are discretized with respect to 
space and integrated across time using Newton-Raphson iteration 
with variable time stepping. The discretization is done implicitly so 
that the unknown variables - pressure, velocity, and species con- 
centrations - are determined simultaneously throughout the 
reservoir at a future time. A consistent set of model compounds 
consisting of both organic and inorganic species is selected for 
debugging and evaluating numerical solution technique characteris- 
tics. This report details the mathematical representations of the 
models fundamental equations, the numerical techniques used for 
obtaining solutions, the necessary model input data, and the output 
from the model. 33 refs. 


11053 (DOE/OR/21548-144) Responsiveness summary for 
the engineering evaluation/cost analysis for the proposed 
management of contaminated water impounded at the Weldon 
Spring Chemical Plant Area. Maxey, M.L.; MacDonell, M.M.; Pe- 
terson, J.M. Argonne National Lab., IL (USA). Jan 1991. 38p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC05- 
860R21548 ;W-31109-ENG-38. Order Number DE91007605. 
Source: OSTI;NTIS;INIS; GPO Dep. 

The US Department of Energy (DOE) issued the Engineering 
Evaluation/Cost Analysis for the Proposed Management of Con- 
taminated Water Impounded at the Weldon Spring Chemical Plant 
Area in July 1990. The engineering evaluation/cost analysis (EE/ 
CA) examines various alternatives for the proposed action to man- 
age contaminated surface water impounded at the chemical plant 
area. The primary objective is to minimize potential migration of 
contaminants from surface impoundments to the local environment. 
The EE/CA addresses water currently impounded in four waste raf- 
finate pits and two small ponds and water that will be impounded 
in the future as a result of upcoming response actions. Radioactive 





and chemical contaminants are migrating from the currently im- 
pounded water to underlying on-site groundwater via seepage and 
to off-site surface water via runoff. The treatment process and facil- 
ities that will be provided for management of currently impounded 
water can subsequently be used to manage other contaminated 
water in the future. Based on the evaluation of various alternatives 
in the EE/CA, DOE determined that the best approach for manag- 
ing surface water impounded at the chemical plant area would be 
to remove contaminants from the water and release the treatment 
water to the Missouri River via a natural drainage channel. To es- 
tablish requirements for releasing this treated water, DOE applied 
for a modification to its existing discharge permit from the Missouri 
Department of Natural Resources (DNR) under the National Pollu- 
tant Discharge Elimination System (NPDES) program. The EE/CA 
provided a major source of technical input to the application for 
modifying the permit. This responsiveness summary has been pre- 
pared to address the major issues identified in oral and written 
comments on the proposed action. 1 tab. 


11054 (DOE/WIPP-—89-001) Annual water quality data re- 
port for the Waste Isolation Pilot Plant. Lyon, M.L. (international 
Technology Corp., Torrance, CA (USA)). Westinghouse Electric 
Corp., Carlsbad, NM (USA). Waste Isolation Div. Apr 1989. 416p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
86AL31950. Order Number DE91007701. Source: OSTI;NTIS;INIS; 
GPO Dep. 

This is the fourth Annual Water Quality Data Report for the 
Waste Isolation Pilot Plant (WIPP) in southeastern New Mexico. 
The WIPP project is operated by the United States Department of 
Energy (DOE) for the purpose of providing a research and devel- 
opment facility to demonstrate the safe disposal of transuranic 
radioactive wastes generated by the defense activities of the 
United States Government. This report presents water quality data 
collected from January 1988 through December 1988 from 16 
designated pre-operational (WIPP facility) monitoring wells, two ad- 
ditional wells, and 10 privately-owned wells in the vicinity of the 
WIPP. Additionally, water samples were collected from the Air In- 
take Shaft during shaft construction activities at the WIPP. This 
report lists pertinent information regarding the monitoring wells 
sampled, sampling zone, dates pumped, and types of samples col- 
lected during 1988. Comparative data from previous samplings of 
all wells can be found in Uhland and Randall (1986), Uhland et al. 
(1987), Randall et al. (1988), as well as in this report. The data re- 
ported by the Water Quality Sampling Program in this and previous 
reports indicate that serial sampling is a very useful tool in deter- 
mining sample representativeness from wells in the WIPP vicinity. 
Serial sample field chemistry data are demonstrated to be highly 
accurate and precise as indicated by the excellent overall average 
percent spike recovery values and low RPD values reported for the 
sampling events. Serial sample field chemistry data and laboratory 
water quality parameter analyses gathered by the WQSP since 
January 1985 are the foundation for a pre-operational water quality 
baseline at the WIPP. 32 refs., 66 figs., 96 tabs. 


11055 (ETDE-IT-91-02) Time resolved measurements of 
pollutants on water surface by a XeCl laser fluorosensor. 
Barbini, R.; Palucci, A.; Ribezzo, S.; van der Steen, H.J.L. ENEA, 
Frascati (Italy). Dipt. Sviluppo Tecnologie di Punta. 1991. 2p. 
(CONF-910330-2: 4. international congress on optical science and 
engineering, The Hague (Netherlands), 11-15 Mar 1991). Order 
Number DE91744410. Source: OSTI;NTIS (US Sales Only);INIS. 

Paper to be presented at the international congress on optical 
science and engineering (SPIE), (The Hague, 11-15 Mar 1991). 

Short communication MINERAL OlLS/fluorescence spectroscopy; 
MINERAL OlLS/excitation; MEDITERRANEAN SEA; WATER 
POLLUTION MONITORS; EXCITATION; DECAY; TIME DE- 
PENDENCE; EXCIMER LASERS; STREAK PHOTOGRAPHY; 
DENSITY; CORRELATIONS 


11056 (IAEA-R-4803-F) The use of environmental isotopes 
on groundwater hydrology in the selected areas in Thailand: 
Final report for the period 1 September 1987 - 30 April 1990. 
Buapeng, S. Department of Mineral Resources, Bangkok (Thai- 
land). Ground Water Div.; International Atomic Energy Agency, 
Vienna (Austria). Nov 1990. 76p. Order Number DE91618750. 
Source: OSTI;NTIS (US Sales Only);INIS. 
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A detailed environmental isotope investigation (using 0-18, H-2, 
H-3, C-14 and C-13 isotopes) has been carried out in a multi-layer 
aquifer system of the Chao-Phraya basin in Thailand. The main 
emphasis of the applied field research has been placed on the 
delineation of genesis of water and on studying the regional re- 
plenishment and flow characteristics of the groundwater in the 
lower Chao-Phraya basin (Bangkok Metropolitan Area). The results 
of isotope data gathered have been evaluated along with hydro- 
chemical and basic hydrogeological data, to provide quantitative 
information on the replenishment characteristics of the groundwater 
and on the cause and processes involved in the increase of salinity 
being observed in the groundwater system of the Bangkok area. 
The report provides all the isotopic results and other relevant data 
together with interpretation and evaluation of the results. Refs, figs 
and tabs. 


11057 (IC-90/237) TOVS data analysis during the catas- 
trophic floods of Bangladesh of 1987 and 1988 and Cyclone of 
1985. Choudhury, A.M. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1990. 4p. Order Number DE91618751. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Bangladesh has witnessed catastrophic floods in recent years so 
much so that in 1988 two-thirds of the country was flooded. This 
had created a world-wide attention. NOAA AVHRR and LANDSAT 
TM data have been analyzed to monitor floods. TOVS data prior to 
flooding, have also been analyzed to find out the causes of abnor- 
mal rainfall in the catchment area, responsible for flooding. TOVS 
data of the cyclone of 25 May 1985 which hit Bangladesh have 
also been analyzed. Satellite imagery can be very effectively used 
in the early warning of floods and cyclones. (author). 4 refs. 


11058 (INIS-GB-275) Measurement of radioactivity in water 
samples. Richards, L. Laboratory Impex Ltd., Teddington (UK). 
1990 27p. Order Number DE91618752. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Public concern about the levels of radioactivity release to the en- 
vironment whether authorised discharges or resulting from nuclear 
accident, has increased in recent years. Consequently there is in- 
creasing pressure for reliable data on the distribution of radioactivity 
and the extent of its intrusion into food chains and water supplies. 
As a result a number of laboratories not experienced in radioactiv- 
ity measurements have acquired nucleonic counting equipment. 
These notes explore the underlying basics and indicate sources of 
essential data and information which are required for a better un- 
derstanding of radioactivity measurements. Particular attention is 
directed to the screening tests which are usually designated 
"gross” alpha and "gross” beta activity measurement. (author). 


11059 (INIS-mf-12779, pp. 39-46) Modelling of uranium 
sorption to substrates from the weathered zone in the vicinity 
of the Koongarra ore body. Payne, T.E. (Australian Nuclear Sci- 
ence and Technology Organisation, Lucas Heights (Australia)); 
Waite, T.D.; Davis, J.A. Australian Nuclear Science and Technology 
Organisation, Lucas Heights (Australia). Jan 1990. 146p. In Alliga- 
tor Rivers analogue project: First annual report 1988-1989. Order 
Number DE91618691. Source: OSTI;NTIS (US Sales Only);INIS. 

A thorough analysis of the chemistry of groundwaters from the 
weathered zone down-field of the Koongarra ore body was carried 
out. Of particular interest was the possible impact of groundwater 
composition (such as the presence of carbonate, phosphate or sil- 
ica) on uranium speciation and thus adsorbability to the solid 
matrix. This was followed with surface complexation modelling of 
previously obtained data on the pH dependency of uranium (VI) 
sorption to both Ranger and Koongarra solids. Consistent deviation 
between the model results and experimental data is still observed, 
therefore further studies are planned. 7 refs., 1 tab., 2 figs. are 
planned. 7 refs., 1 tab., 2 figs. 


11060 (INIS-mf-12779, pp. 119-129) Groundwater sampling 
and analysis: Summary of progress to 31 August 1989. Payne, 
T. (Australian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia)). Australian Nuclear Science and Technology 
Organisation, Lucas Heights (Australia). Jan 1990. 146p. In Alliga- 
tor Rivers analogue project: First annual 1988-1989. Order 
Number DE91618691. Source: OSTI;NTIS (US Sales Only);INIS. 
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Uranium-238 and 254U/*3*U activity ratios have been measured 
for groundwater samples collected at both the end of the wet and 
dry seasons. Measurable concentrations of °°Th were generally 
found, although in most cases they were within an order of magni- 
tude of the detection limit. A program to determine phosphate in 
Koongarra groundwaters has also been undertaken on account of 
the potential importance of uranyl phosphate complexes in uranyl 
speciation, and the presence of uranyl phosphate minerals in the 
tail of the dispersion fan at Koongarra. The results indicated that 
the concentration of phosphate was sufficient to play a major role 
in uranyl speciation in Koongarra groundwaters. Uranium specia- 
tion calculated using the geochemical code MINTEQA2 showed 
that for many groundwaters compositions representative of Koon- 
garra qoundweters, the uranyl phosphate complex UO, 
(HPO,)2*- would be the dominant solution phase complex. 3 refs., 
3 tabs., 2 figs. 


11061 (INIS-mf—12779, pp. 131-183) Colloid and groundwa- 
ter studies. Seo, T. (Power Reactor and Nuclear Fuel 
Development Corporation (Japan). Waste Isolation Research Sec- 
tion, Chubu Works); Ochiai, Y.; Takeda, S. Australian Nuclear 
Science and Technology Organisation, Lucas Heights (Australia). 
Jan 1990. 146p. in Alligator Rivers analogue project: First annual 
report 1988-1989. Order Number DE91618691. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The concentration of rare earth elements, uranium and thorium 
of the rock and groundwater samples was determined by Instru- 
mental Neutron Activation Analysis, whilst bulk composition of rock 
samples was determined by wet analysis and atomic absorption 
spectroscopy. In addition, the uranium concentrations and the ura- 
nium series activity of the rock samples were determined by wet 
analysis and alpha spectrometry, respectively. The results of mea- 
surements of the colloid content of groundwater at Koongarra show 
that colloidal transport has been occurring in Koongarra groundwa- 
ter, and clay particles, and particles containing uranium, lead, 
titanium and magnesium silicate have been identified. Most of the 
samples have been obtained from water from the weathered zone, 
however, it appears that a greater colloid load is carried by deeper 
water. Some work is in progress to concentrate colloids present in 
groundwater sampled at three depths in a well and prepare grids 
for electron-microscopy analysis by centrifugation under controlled 
atmosphere conditions. 1 ref. 


11062 (INT-196/1, pp. 51-60) Isotopic hydrogeology of 
Carpathian mineral waters. Lis, J (Uniwersytet Marii Curie- 
Sklodowskiej, Lublin (Poland). Inst. Fizyki). Institute of Physics and 
Nuclear Techniques, Cracow (Poland). 1986. (In Polish). (CONF- 
8509466—: Polish symposium on development and application of 
isotopic methods in engineering and technology, Zakopane 
(Poland), 11-14 Sep 1985). In Development and appiication of iso- 
topic methods in engineering and technology. Nuclear methods in 
geology and hydrogeology: Proceedings of the Polish symposium, 
11-14 September 1985, Zakopane. 78p. Order Number 
DE91621078. Source: OSTI;NTIS (US Sales Only);INIS. 

Carpathian mineral waters from South Poland were investigated. 
The isotopic analysis was done. The carbon isotopic equilibrium is 
discussed. (A.S.). 


11063 (ORNL-6371) HYDROGEOCHEM: A coupled model 
of HYDROlogic transport and GEOCHEMical equilibria in reac- 
tive multicomponent systems. Yeh, G.T.; Tripathi, V.S. Oak 
Ridge National Lab., TN (USA). Nov 1990. 320p. Sponsored by 
U.S. DOE Environment Safety & Health DOE Con- 
tract ACO5-840R21400. Order Number DE91007825. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Environmental Sciences Division Publication No. 3170. 

This report presents the development of a hydrogeochemical 
transport model for multicomponent systems. The model is 
designed for applications to proper hydrological setting, accommo- 
dation of complete suite of geochemical equilibrium processes, 
easy extension to deal with chemical kinetics, and least constraints 
of computer resources. The hydrological environment to which the 
model can be applied is the heterogeneous, anisotropic, saturated- 
unsaturated subsurface media under either transient or steady state 
flow conditions. The geochemical equilibrium processes included in 
the model are aqueous complexation, adsorption-desorption, ion 


274 ERA Vol. 16, No. 4 


exchange, precipitation-dissolution, redox, and acid-base rezctions. 
To achieve the inclusion of the full complement of these geochemi- 
cal processes, total analytical concentrations of all chemical 
components are chosen as the primary dependent variables in the 
hydrological transport equations. Attendant benefits of this choice 
are to make the extension of the model to deal with kinetics of 
adsorption-desorption, ion exchange, precipitation-dissolution, and 
redox relatively easy. To make the negative concentrations during 
the iteration between the hydrological transport and geochemical 
equilibrium least likely, an implicit form of transport equations are 
proposed. To alleviate severe constraints of computer resources in 
terms of central processing unit (CPU) time and CPU memory, var- 
ious optional numerical schemes are incorporated in the model. 
The model consists of a hydrological transport module and geo- 
chemical equilibrium module. Both modules were thoroughly tested 
in code consistency and were found to yield plausible results. The 
model is verified with ten examples. 79 refs., 21 figs., 17 tabs. 


11064 (ORNL/M-1148) Adirondack lakes survey: An inter- 
pretive analysis of fish communities and water chemistry, 
1984-1987. Baker, J.P. (Baker (Joan P.), Raleigh, NC (USA)); 
Gherini, S.A.; Munson, R.K.; Christensen, S.W.; Driscoll, C.T.; Gal- 
lagher, J.; Newton, R.M.; Reckhow, K.H.; Schofield, C.L. Oak 
Ridge National Lab., TN (USA); Adirondack Lakes Survey Coprp., 
Ray Brook, NY (USA). 1990. 431p. Sponsored by U.S. DOE En- 
ergy Research; Environmental Protection Agency. DOE Contract 
AC05-840R21400. Order Number DE91005645. Source: OSTI; 
NTIS; GPO Dep. 

The Adirondack Lakes Survey Corporation (ALSC) was formed 
as a cooperative effort of the New York State Department of Envi- 
ronmental Conservation and the Empire State Electric Energy 
Research Corporation to better characterize the chemical and bio- 
logical status of Adirondack lakes. Between 1984 and 1987, the 
ALSC surveyed 1469 lakes within the Adirondack ecological zone. 
As a follow-up to the survey, the ALSC sponsored a series of inter- 
pretive analyses of the ALSC data base. The primary objectives of 
these analyses were as follows: Evaluate the influence of mineral 
acids (from acidic deposition) and nonmineral acids (natural or- 
ganic acids) on lake pH levels; classify Adirondack lakes according 
to lake and watershed features expected to influence their respon- 
siveness to changes in acidic deposition; evaluate the sensitivity of 
Adirondack lakes to changes in environmental conditions, such as 
changes in mineral acids or dissolved organic carbon concentra- 
tions; identify lake characteristics important in explaining the 
observed present-day status of fish communities in Adirondack 
lakes, in particular the relative importance of lake acidity; evaluate 
changes that have occurred over time in Adirondack fish communi- 
ties and probable causes for these trends by using the available 
historical data on fish communities in the Adirondacks and the 
ALSC data base; and determine the degree to which the existing 
fish resource might be at risk from continued acidic deposition, or 
might recover if acidity levels were reduced. The basic approach 
examined relationships observed in the ALSC data base among 
watershed characteristics, lake chemistry, and fish status. Individ- 
ual reports are processed separately for the data bases. 


11065 (ORNL/TM-—11663) Naturally occurring arsenic in the 
groundwater at the Kansas City Plant. Korte, N.E. Oak Ridge 
National Lab., TN (USA). Dec 1990. 60p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC05-840R21400. Order Number 
DE91007813. Source: OSTI;NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3501. 

This report describes an investigation concerning the presence 
of arsenic in concentrations exceeding 0.4 mg/L in the groundwater 
under the Department of Energy’s Kansas City Plant (KCP). The 
study consisted of four distinct phases: a thorough review of the 
technical literature, a historical survey of arsenic use at the facility, 
a laboratory study of existing techniques for determining arsenic 
speciation, and a field program including water, soil, and sediment 
sampling. The historical survey and literature review demonstrated 
that plant activities had not released significant quantities of arsenic 
to the environment but that similar occurrences of arsenic in allu- 
vial groundwater are widespread in the midwestern United States. 
Laboratory studies showed that a chromatographic separation tech- 
nique was necessary to accurately determine arsenic speciation for 





the KCP groundwater samples. Field studies revealed that naturally 
occurring reducing conditions prevalent in the subsurface are re- 
sponsible for dissolving arsenic previously sorbed by iron oxides. 
Indeed, the data demonstrated that the bulk arsenic concentration 
of site subsoils and sediments is ~7 mg/kg, whereas the arsenic 
content of iron oxide subsamples is as high as 84 mg/kg. Literature 
showed that similar concentrations of arsenic in sediments occur 
naturally and are capable of producing the levels of arsenic found 
in groundwater monitoring wells at the KCP. The study concludes, 
therefore, that the arsenic present in the KCP groundwater is the 
result of natural phenomena. 44 refs., 8 figs., 14 tabs. 


11066 (PNL-7390) Hanford Site environmental data for cal- 
endar year 1989 - Ground Water. Bryce, R.W.; Gorst, W.R. 
Pacific Northwest Lab., Richland, WA (USA). Dec 1990. 563p. 
Sponsored by U.S. DOE Environment Safety & Health. DOE Con- 
tract AC0O6-76RL01830. Order Number DE91007874. Source: 
OSTI;NTIS;INIS; GPO Dep. 

In a continuing effort for the US Department of Energy, Pacific 
Northwest Laboratory (PNL) is conducting ground-water monitoring 
at the Hanford Site, near Richland, Washington. This document 
contains the data listing of monitoring results obtained by PNL and 
Westinghouse Hanford Company during the period January through 
December 1989. Samples taken during 1989 were analyzed and 
reported by United States Testing Company, Inc., Richland, Wash- 
ington. Included is a key to the constituent names used throughout 
the data listing. The data listing contains all chemical results (above 
contractual reporting limits) and radiochemical results (for which 
the result is larger than two times the total error). Blank spaces in 
the listing or constituents missing from the fist column indicate that 
the results did not meet these criteria. The letters “NR” in the list- 
ing indicate that the analysis was not requested. 3 refs., 1 tab. 


11067 (PNL-7484) Ecological evaluation of proposed dis- 
charge of dredged material from Oakland Harbor into ocean 
waters (Phase 1 of —42-foot project). Word, J.Q. (Battelle/Marine 
Sciences Lab., Sequim, WA (USA)); Ward, J.A.; Strand, J.A.; Culli- 
nan, V.I.; Crecelius, E.A.; Steinhauer, W.; Hyland, J.L. Pacific 
Northwest Lab., Richland, WA (USA). Sep 1990. 373p. Sponsored 
by U.S. DOE Nuclear Energy. DOE Contract AC06-76RL01830. 
Order Number DE91006726. Source: OSTI;NTIS;INIS; GPO Dep. 

The US Army Corps of Engineers (USACE), San Francisco Dis- 
trict, was authorized by the Water Resources Development Act of 
1986 (Public Law 99-662) to deepen and widen the navigation 
channels of Inner and Outer Oakland Harbor, California, to accom- 
modate modern deep-draft vessels. To help provide the scientific 
basis for determining whether Oakland Harbor sediments are suit- 
able for offshore disposal, the Battelle/Marine Sciences Laboratory 
collected sediment cores from 20 stations in Oakland Harbor, eval- 
uated the cores geologically,. analyzed sediment for selected 
contaminants, conducted a series of solid phase toxicity tests with 
four sensitive marine invertebrates (Macoma nasuta, Nephtys 
caecoides, Ampelisca abdita, and Rhepoxynius abronius), and as- 
sessed the bioaccumulation potential of sediment-associated 
contaminants in tissues of M. nasuta. Toxicological test results indi- 
cate that none of the sediment from the channel-area stations 
(CH-1 - CH-7), the Merritt Sand samples (MS-1 and MS-2), or the 
reference sediment sites (PR-C and PR-F) resulted in significant 
sediment toxicity to the four species tested. Sediment treatments 
showing no significant sediment toxicity as well as no significant 
bioaccumulation included CH-5, MS-1, MS-2, PR-coarse, and PR- 
fine. Stations that showed little or no significant sediment toxicity, 
but significant bioaccumulation included SS-2-L (PAHs); TS-1-L 
(Cu, PAHs, PCBs, tributyltin, and DDE); TS-1-U (tributyltin); TS-5-U 
(PAHs, PCBs, DDE, and tributyitin); SS-1-U (PB, PAHs, and 
PCBs); SS-5-L (PAHs, PCBs, and DDE); CH-6 and CH-7 (PAHs, 
PCBs, and DDE); Ch-4 and CH-1 (Cr); and CH-3 (DDE). 28 refs., 
31 figs., 75 tabs. 


11068 (PNL-7563-HEDR) FY 1991 project plan for the Han- 
ford Environmental Dose Reconstruction Project, Phase 2. 
Pacific Northwest Lab., Richland, WA (USA). Feb 1991. 105p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO6- 
76RL01830. Order Number DE91007596. Source: OSTI;NTIS;INIS; 


GPO Dep. 
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Phase 1 of the Hanford Environmental Dose Reconstruction 
Project was designed to develop and demonstrate a method for 
estimating radiation doses people may have received from Hanford 
Site operations since 1944. The method researchers developed re- 
lied on a variety of measured and reconstructed data as input to a 
modular computer model that generates dose estimates and their 
uncertainties. As part of Phase 1, researchers used the recon- 
structed data and computer model to calculate preliminary dose 
estimates for populations in a limited geographical area and time 
period. Phase 2, now under way, is designed to evaluate the 
Phase 1 data and model and improve them to calculate more ac- 
curate and precise dose estimates. Phase 2 will also be used to 
obtain preliminary estimates of two categories of doses: for Native 
American tribes and for individuals included in the pilot phase of 
the Hanford Thyroid Disease Study (HTDS). TSP Directive 90-1 
required HEDR staff to develop Phase 2 task plans for TSP ap- 
proval. Draft task plans for Phase 2 were submitted to the TSP at 
the October 11-12, 1990 public meeting, and, after discussions of 
each activity and associated budget needs, the TSP directed 
HEDR staff to proceed with a slate of specific project activities for 
FY 1991 of Phase 2. This project plan contains detailed informa- 
tion about those activities. Phase 2 is expected to last 15-18 
months. In mid-FY 1991, project activities and budget will be 
reevaluated to determine whether technical needs or priorities have 
changed. Separate from, but related to, this project plan, will be an 
integrated plan for the remainder of the project. HEDR staff will 
work with the TSP to map out a strategy that clearly describes 
“end products” for the project and the work necessary to complete 
them. This level of planning will provide a framework within which 
project decisions in Phases 2, 3, and 4 can be made. 


11069 (PNL-7614) Environmental evaluations for deepen- 
ing of Richmond Harbor and Santa Fe Channels: Task 4, 
Chemistry Program. Brown, B. (Battelle/Marine Sciences Lab., 
Sequim, WA (USA)); Kohn, N.P.; Crecelius, E.A.; Ward, J.A.; 
Bjornstad, B.N. Pacific Northwest Lab., Richland, WA (USA). Sep 
1990. 223p. Sponsored by U.S. Department of Defense. DOE Con- 
tract ACO6-76RL01830. Order Number DE91007595. Source: 
OSTI;NTIS; GPO Dep. 

Richland, California is an important commercial port in San Fran- 
cisco Bay. The San Francisco District of the US Army Corps of 
Engineers (USACE) plans to increase the depth of Richmond Har- 
bor and Santa Fe Channels to -38 feet Mean Lower Low Water 
(MLLW) to accommodate deep-draft commercial vessels. The total 
volume of dredged material is expected to be approximately 1.4 
million cubic yards. The options for disposal of the dredged mate- 
rial are aquatic disposal and upland disposal. The purpose of this 
study was to develop a database on chemical compounds in the 
dredged material to assist with determination of disposal methods 
and the need for additional testing. This purpose was accomplished 
through an extensive field sampling program followed by chemical 
analysis of samples. Field sampling involved collection of core sam- 
ples from Sante Fe and Richmond Harbor Channels. Cores were 
shipped to Battelle/Marine Sciences Laboratory, where they were 
subsampled for chemical analysis and/or archived by freezing. All 
sediment and water samples were analyzed for priority pollutants, 
including metals, organotins, base/neutral semivolatile organic 
compounds, chlorinated pesticides and PCBs, herbicide acids, and 
acidic phenols. Sediment samples were also analyzed for oil and 
grease and total organic carbon. Organophosphorus pesticides and 
dioxins and furans were measured in selected sediment samples 
from Richland Harbor Channel and from both sediment and water 
samples from Santa Fe Channel. 21 refs., 10 figs., 60 tabs. 


11070 (PNL-7619) Environmental surveillance master sam- 
pling schedule. Bisping, L.E. Pacific Northwest Lab., Richland, 
WA (USA). Jan 1991. 55p. Sponsored by U.S. DOE Environment 
Safety & Health. DOE Contract ACO6-76RL01830. Order Number 
DE91007855. Source: OSTI;NTIS;INIS; GPO Dep. 

Environmental surveillance of the Hanford Site and surrounding 
areas is conducted by the Pacific Northwest Laboratory (PNL) for 
the US Department of Energy (DOE). This document contains the 
planned schedule for routine sample collection for the Surface 
Environmental Surveillance Project (SESP) and Ground-Water Mon- 
itoring Project. The routine sampling plan for the SESP has been 
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revised this year to reflect changing site operations and priorities. 
Some sampling previously performed at least annually has been 
reduced in frequency, and some new sampling to be performed at 
a less than annual frequency has been added. Therefore, the 
SESP schedule reflects sampling to be conducted in calendar year 
1991 as well as future years. The ground-water sampling schedule 
is for 1991. This schedule is subject to modification during the year 
in response to changes in Site operation, program requirements, 
and the nature of the observed results. Operational limitations such 
as weather, mechanical failures, sample availability, etc., may also 
require schedule modifications. Changes will be documented in the 
respective project files, but this plan will not be reissued. The 
purpose of these monitoring projects is to evaluate levels of ra- 
dioactive and nonradioactive pollutants in the Hanford evirons. 


11071 (PNL-7626) A study plan for determining recharge 
rates at the Hanford Site using environmental tracers. Murphy, 
E.M. (Pacific Northwest Lab., Richland, WA (USA)); Szercsody, 
J.E. Pacific Northwest Lab., Richland, WA (USA). Feb 1991. 139p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO6- 
76RL01830. Order Number DE91007904. Source: OSTI;NTIS;INIS; 
GPO Dep. 

This report presents a study plan for estimating recharge at the 
Hanford Site using environmental tracers. Past operations at the 
Hanford Site have led to both soil and groundwater contamination, 
and recharge is one of the primary mechanisms for transporting 
contaminants through the vadose zone and into the groundwater. 
An alternative to using fixed lysimeters for determining recharge 
rates in the vadose zone is to use environmental tracers. Tracers 
that have been used to study water movement in the vadose zone 
include total chloride, °®Ci, 9H, and *H/'®O. Atmospheric levels of 
36C] and °H increased during nuclear bomb testing in the Pacific, 
and the resulting “bomb pulse” or peak concentration can be mea- 
sured in the soil profile. Locally, past operations at the Hanford Site 
have resulted in the atmospheric release of numerous chemical and 
isotopic tracers, including nitrate, 17°1, and Tc. Seven study sites 
on the Hanford Site have been selected, in two primary soil types 
that are believed to represent the extremes in recharge, the Quincy 
sand and the Warden silt loam. An additional background study 
site upwind of the Hanford facilities has been chosen at the Yakima 
Firing Center. Six tracer techniques (total chloride, °°Ci, 5H, nitrate, 
1291, and Tc) will be tested on at least one site in the Quincy 
sand, one site in the Warden silt loam, and the background site, to 
determine which combination of tracers works best for a given soil 
type. In subsequent years, additional sites will be investigated. The 
use of environmental tracers is perhaps the only cost-effective 
method for estimating the spatial variability of recharge at a site as 
large as Hanford. The tracer techniques used at Hanford have 
wide applicability at other arid sites. 166 refs., 41 figs., 16 tabs. 


11072 (PSI-82) Experimental proposals for procedures to 
investigate the water chemistry, sorption and transport prop- 
erties of marl. Bradbury, M.H. (Paul Scherrer Inst. (PSI), Villigen 
(Switzerland)); Baeyens, B.; Alexander, W.R. Paul Scherrer Inst. 
(PSI), Villigen (Switzerland). Nov 1990. 76p. Order Number 
DE91622546. Source: OSTI;NTIS (US Sales Only);INIS. 

Aim of this report is to describe a framework within which labora- 
tory studies on groundwater chemistry, sorption and transport 
properties might be conducted on samples from rock formations 
being considered as potential 'host rocks’ for the disposal of ra- 
dioactive waste. Here, Valanginian marl, has been taken as a 
specific example, but the general principles should be applicable to 
other systems. Brief notes are given on sampling and handling pro- 
cedures and mineralogical characterisation. This is followed by a 
detailed discussion of the procedures considered necessary to de- 
termine a groundwater chemistry of a specific rock matrix. The 
methods described are particularly appropriate to rocks such as 
marl i.e. low water content rocks (essentially 'dry’) with appreciable 
clay and carbonate contents. An important conclusion drawn is that 
simple aqueous phase extractions at different liquid to solid ratios, 
followed by extrapolation procedures, are not always appropriate 
and can lead to incorrect water compositions. Some of the uncer- 
tainties and difficulties inherently involved in determining sorption 
parameters from batch, infiltration and diffusion based methods are 
presented. These methods are then individually discussed in 
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greater detail with some illustrative examples. In the relatively few 
studies where sorption has been measured in crushed rock tests 
and compared with the results from intact rock experiments, it is 
often found that there are discrepancies. An outline for an experi- 
ment is described in which results from the two types of test could 
be quantitatively related to one another via cation exchange capac- 
ity measurements. Using this method it might be possible to 
explain the reasons for such discrepancies. Finally, a brief discus- 
sion is given on the possible consequences for experimental 
studies of gas in Valanginian marl and the swelling of the clay rich 
components. (author) 8 figs., 4 tabs., 46 refs. 


11073 (SAND-90-1553C) A proposed strategy for assess- 
ing compliance with the RCRA [Resource Conservation and 
Recovery Act] ground-water monitoring regulations. Parsons, 
A.M.; Davis, P.A. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 18p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. (CONF-910172-1: Symposium on 
ground water and vadose zone investigations, San Diego, CA 
(USA), 30 Jan - 1 feb 1991). Order Number DE91006968. Source: 
OSTI;NTIS; GPO Dep. 

To satisfy the Resource Conservation and Recovery Act (RCRA) 
ground-water monitoring regulations, a hazardous waste manage- 
ment facility must have a ground-water monitoring system 
consisting of at least one upgradient and three downgradient wells 
and show that the downgradient wells are capable of immediately 
detecting a statistically significant amount of contamination at the 
water table. Because the regulations are subjective, it is often diffi- 
cult for the owner/operator and the regulator to assess whether a 
monitor-well network satisfies the regulations. A probabilistic strat- 
egy is presented which satisfies the regulations and attempts to 
minimize subjectively in evaluating the performance of a monitor- 
well network. The proposed strategy is based on a determination 
of the likely ground-water flow paths through both the unsaturated 
and saturated zones and ground-water travel times. The approach 
involves three stages of analysis: (1) optimization of monitor well 
location, (2) evaluation of the sampling interval, and (3) assessing 
the monitoring well network performance through time. 11 refs., 6 
figs. 


11074 (SAND-90-2248C) Total-System Analyzer for perfor- 
mance assessment of Yucca Mountain. Wilson, M.L. (Sandia 
National Labs., Albuquerque, NM (USA)); Lauffer, F.C.; Cummings, 
J.C.; Zieman, N.B. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 34p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC04-76DP00789. (CONF-910435— 
29: American Nuclear Society (ANS) international high level 
radioactive waste management conference, Las Vegas, NV (USA), 
28 Apr - 3 may 1991). Order Number DE91005967. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The Total-System Analyzer is a modular computer program for 
probabilistic total-system performance calculations. The code em- 
ploys stratified random sampling from model parameter distribution 
functions to generate multiple realizations of the system. The re- 
sults of flow and transport calculations for each realization are 
combined into a probability distribution function of the system 
response as indicated by the performance measure. We give a de- 
tailed description of the code and present results for four example 
problems simulating the release of radionuclides from a proposed 
high-level-waste repository at Yucca Mountain, Nevada. The exam- 
ple simulations illustrate the impact of significant variation of 
percolation flux and sorption on radionuclide releases. We discuss 
the effects of numerical sampling error and of correlations among 
the model parameters. 20 refs., 7 figs., 2 tabs. 


11075 (SNV-3685) Surface water acidification. Effects and 
remedial measures: Research program for the period 1988/89- 
1992/93. National Swedish Environment Protection Board, Solna 
(Sweden). Jun 1990. 25p. Order Number DE91746324. Source: 
OSTI;NTIS (US Sales Only). 

This publication presents the SNV programme for research into 
the effects of acidification and liming on lakes and watercourses in 
Sweden. The programme is valid as from July 1st, 1988. The re- 
sults are intended to form the basis of decision for action against 
acidification in the next decade. Priority is given to the following 





subject areas: the significance of nitrogen, phosphorus, and micro- 
nutrients; the decomposition of organic matter; the role of humic 
substances; the effects of acidification, liming and certain metals 
on plants, animals, and micro-organisms; and the optimum liming 
techniques for these plants, animals and microorganisms. 


11076 (TVA/WR/AB-90/7) Results of fish tissue screening 
studies from sites in the Tennessee and Cumberland Rivers in 
1988. Dycus, D.L. Tennessee Valley Authority, Chattanooga, TN 
(USA). Div. of Water Resources. Jul 1990. 51p. Sponsored by Ten- 
nessee Valley Authority. Order Number DE91005493. Source: 
OSTI; NTIS. 

TVA analyzes tissues of Tennessee Valley area fish as part of 
intensive evaluations and as pat of screening level evaluations. In- 
tensive studies are conducted in reservoirs where contamination 
problems are known or suspected and include analysis of individ- 
ual fillets from important fish species from several areas in the 
reservoir. This information is used by State public health officials to 
determine whether fish consumption advisories are necessary to 
protect human health. Screening studies are based on analysis of 
composite rather than individual samples and are intended to pro- 
vide trend information and to identify areas where problems may 
exist indicating need for an intensive evaluation. All studies are co- 
ordinated with State agencies because they ultimately must make 
management decisions regarding public health. TVA has two fish 
tissue screening programs. One examines fish on an annual basis 
at inflow points from eight of the major tributaries into the Ten- 
nessee River reservoir system. The other examines fish from within 
the reservoirs on a rotating basis with the goal of sampling each 
reservoir at least once every three years. 7 refs., 1 fig., 8 tabs. 


11077 (TVA/WR/AB-90/9) Results of PCB and chlordane 
analyses on fish collected from Nickajack Reservoir in Jan- 
uary and February 1989. Dycus, D.L. Tennessee Valley Authority, 
Chattanooga, TN (USA). Div. of Water Resources. Jul 1990. 23p. 
Sponsored by Tennessee Valley Authority. Order Number 
DE91005492. Source: OSTI; NTIS. 

This study was conducted because the multiagency program 
called the Valleywide Fish Tissue Screening Study found relatively 
high concentrations of PCBs and chlordane in fish from Nickajack 
Reservoir. Fish to be analyzed for this program are collected from 
Tennessee River reservoirs once every three years as long as con- 
centrations of contaminants remain low. A more indepth study is 
undertaken if concentrations are sufficiently high to pose a potential 
threat to human health or the environment. Results from the initial 
year (1987) of the Valleywide Fish Tissue Screening Study found 
sufficiently high concentrations of both PCBs and chlordane in cat- 
fish (the indicator species) from Nickajack Reservoir to warrant 
attention. Concentrations of these chlorinated organics exceeded 
the predetermined Tier 3 levels established to trigger a more in- 
depth study to better define apparent problems. The five-catfish 
fillet composite sample from the lower reservoir location (Tennessee 
River mile 425) contained 1.9 yg/g total PCBs and 0.21 yq/g chlor- 
dane, while the composite sample from the upper area (TRM 457) 
contained 1.3 ug/g PCBs and 0.25 yo/g chlordane. 4 refs., 7 tabs. 


11078 (TVA/WR/AB-90/11) PCB studies on fish from Watts 
Bar, Fort Loudoun, Tellico, and Melton Hill Reservoirs, 1988. 
Dycus, D.L. Tennessee Valley Authority, Chattanooga, TN (USA). 
Div. of Water Resources. Sep 1990. 64p. Sponsored by Tennessee 
Valley Authority. Order Number DE91005485. Source: OSTI; NTIS. 

The Tennessee Valley Authority (TVA) reservoirs that are the 
subject of this report have been under investigation for several 
years due to contamination with polychlorinated biphenyls (PCBs). 
The study has two primary objectives: (1) define the geographical 
boundaries where contamination in fish ceases to be a problem 
and (2) determine the trend in PCB loading in fish from reservoirs 
where the contamination has been well defined. The purpose of 
this document is to briefly describe results of PCB analysis of fish 
collected from these reservoirs in autumn 1988 and compare them 
to results for previous years. These results were shared with all 
members on the study team as soon as they were received from 
the analytical laboratory rather than waiting for this formal report. 
Therefore, decisions on updating existing advisories and selection 
of study design for autumn 1989 were made months before this 
document was prepared. 6 refs., 21 tabs. 
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11079 (TVA/WR/WO-90/11) Demonstration of constructed 
wetlands for treatment of municipal wastewaters, monitoring 
report for the period, March 1988—October 1989. Choate, K.D.; 
Watson, J.T.; Steiner, G.R. Tennessee Valley Authority, Chat- 
tanooga, TN (USA). Div. of Water Resources. Aug 1990. 118p. 
Sponsored by Tennessee Valley Authority. Order Number 
DE91005495. Source: OSTI; NTIS. 

To evaluate the constructed wetland technology, the Tennessee 
Valley Authority (TVA) implemented a municipal wastewater 
demonstration project in western Kentucky. Using combined city, 
State, and TVA appropriated funds, three constructed wetland sys- 
tems were built at Benton, Hardin, and Pembroke, Kentucky. 
Demonstration objectives include evaluating relative advantages 
and disadvantages of these of systems; determining permit 
compliance ability; developing, evaluating, and improving basic de- 
sign and operation criteria; evaluating cost effectiveness; and 
transferring technology to users and regulators. A demonstration 
monitoring project was implemented with a partnership of funds 
from the Environmental Protection Agency (EPA) Region IV, other 
EPA funds through the National Small Flows Clearinghouse 
(NSFC), and TVA appropriations. TVA is managing the project in 
cooperation with an interagency team consisting of EPA, Kentucky 
Division of Water and NSFC. This report, which supersedes the 
first monitoring report (Choate, et. al., 1989) of these demonstra- 
tion projects, describes each constructed wetland system, its 
status, and summarizes monitoring data and plans for each sys- 
tem. 5 refs., 30 figs., 26 tabs. 


11080 (TVA/WR/WO-90/17) Evaluation of the water quality 
in the releases from thirty dams in the Tennessee River Valley. 
Butkus, S.R. Tennessee Valley Authority, Chattanooga, TN (USA). 
Div. of Water Resources. Sep 1990. 314p. Sponsored by Ten- 
nessee Valley Authority. Order Number DE91005494. Source: 
OSTI; NTIS. 

The Tennessee Valley Authority (TVA) has routinely monitored 
dissolved oxygen (DO) and temperature from the tailwater releases 
of its dams since the 1950s. The original objective of this monitoring 
was to collect baseline information to support reaeration research 
and determine the relative impact of impoundments on the assim- 
ilative capacity of the river system. This monitoring has continued 
even though the original objective was satisfied. New purposes for 
this monitoring data have arisen in support of several programs, 
without new consideration of the monitoring strategy and sampling 
design. The primary purpose of this report is to compare the histor- 
ical release data for 30 dams in the Tennessee Valley based on 
four different objectives: (1) comparison of seasonal pattems, (2) 
comparison of baseline conditions using descriptive statistics, (3) 
evaluation of monotonic trends, and (4) discussion of monitoring 
strategies that might be required to determine compliance with ex- 
isting and proposed criteria. A secondary purpose of the report is 
to compile the existing database into tables and figures that would 
be useful for other investigators. 51 refs., 210 figs., 1 tab. 


11081 (UCRL-JC—103985) Real-time sewer effluent moni- 
toring system. Koopman, S.; Yamauchi, R.K. Lawrence Livermore 
National Lab., CA (USA). Dec 1990. 11p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
901271-1: Digital Equipment Computer Users Society (DECUS) 
fall symposium, Las Vegas, NV (USA), 10-14 Dec 1990). Order 
Number DE91006685. Source: OSTI;NTIS; GPO Dep. 

Lawrence Livermore National Laboratory has upgraded its early 
sewer monitoring system from the 1970’s. LLNL must insure that 
its waste water is of a consistent and acceptable nature for the 
City of Livermore’s community sewer system. The Sewer Monitor 
UpGrade system (SMUG) is now monitoring the Lab’s sewer efflu- 
ent. SMUG monitors the effluent for pH, flow rate, metals, and 
alpha, beta and gamma emitting isotopes. It turns on the appropri- 
ate alarms if present alarm levels are exceeded. The hardware 
consists of DEC Micro VAX IV/GPX that has been repackaged by 
Nuclear Data Company as the Genie 9900 Data Acquisition and 
Display System. The gamma detector, three XRFAs, pH meter, 
and flow rate meter are commercially available. The metals sample 
cells are custom built at the Lab. The operating system is the VMS 
version 5.4. The application software is written in DEC’s Fortran-77 
and MACRO, and Nuclear Data software library. 3 refs., 3 figs. 
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11082 (VPI-SU-13951-3) Zircons and fluids: An experimen- 
tal investigatiion with applications for radioactive waste 
disposal: Progress report on radiation damage: Volume ex- 
pansion and microfracturing in zircons, April 1990-December 
1990. Sinha, A.K.; Chyi, K.L. Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA (USA). Dept. of Geological Sciences. [1990]. 
3ip. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO5-88ER13951. Order Number DE91006840. Source: 
OSTI;NTIS;INIS; GPO Dep. 

A spherical model of a metamict domain surrounded by relatively 
crystalline zircon is used to estimate the stress associated with vol- 
ume expansion due to alpha-decay. Estimated radial and tangential 
normal stresses were used to predict the orientation and propaga- 
tion of fractures. New velocity measurements on single crystals are 
used to calculate elastic modulii. 44 refs., 8 figs., 4 tabs. 


11083 (WHC-EP-0394-1) Ground water maps of the Han- 
ford Site. Kasza, G.L.; Harris, S.F.; Hartman, M.J. Westinghouse 
Hanford Co., Richland, WA (USA). Dec 1990. 27p. Sponsored by 
U.S. DOE Office of Environmental Restoration and Waste Man- 
agement. DOE Contract AC06-87RL10930. Order Number 
DE91007160. Source: OSTI;NTIS;INIS; GPO Dep. 

This report presents the results of the June 1990, ground water 
level measurement program at the 100 Areas and 200 Areas of the 
Hanford Site (Figure 1). The water levels beneath these areas are 
measured regularly on a semiannual basis and the data received 
are used to produce the following set of maps for public release. 
For clarity, the locating prefixes have been omitted from all well 
numbers shown on the maps. Wells in the 100 Areas have the pre- 
fix 199; wells in the 200 Areas have the prefix 299, and the wells 
outside these areas have the prefix 699. Ground Water Maps of the 
Hanford Site is prepared by the Geosciences Group, Environmental 
Division, Westinghouse Hanford Company, for the US Department 
of Energy, Richland Operations Office. 1 ref., 6 figs., 2 tabs. 


(WHC-MR-0229) Status of ground water in the 1100 
Area. Law, A.G. Westinghouse Hanford Co., Richland, WA (USA). 
Dec 1990. 100p. Sponsored by U.S. DOE Office of Environmental 
Restoration and Waste Management. DOE Contract AC06- 
87RL10930. Order Number DE91007159. Source: OSTI;NTIS;INIS; 
GPO Dep. 

This document contains the results of monthly sampling of 1100 
Area Wells and ground water monitoring. Included is a table that 
presents all of the results of monthly sampling and analyses be- 
tween April 1989 and May 1990, for four constituents selected to 
be most indicative of the potential for contamination from US De- 
partment of Energy facilities. The samples were collected from the 
three wells near the city of Richland well field. Also included is a 
table that presents a listing of the analytical results from sampling 
and analyses of five wells between April 1989, and May 1990 in 
the 1100 Area. The detection limit and drinking water standards or 
maximum contaminant level are also listed in the tables for each 
constituent. 


11085 (WSRC-MS-—90-88) Successional trends of the ben- 
thic macroinvertebrate community in a new southeastern 
cooling reservoir. Griffin, M.A. (Normandeau Associates, Inc., 
Aiken, SC (USA)); Herring, M.K. Westinghouse Savannah River 
Co., Aiken, SC (USA). [1990]. 21p. Sponsored by US. 
DOE Defense Programs. DOE Contract ACO09-89SR18035. 
(CONF-9005280-5-Draft: North American Benthological society 
conference, Blacksburg, VA (USA), 21-25 May 1990). Order Num- 
ber DE91007963. Source: OSTI;NTIS;INIS; GPO Dep. 

Lakes created by river impoundments provide new lentic habitats 
for benthic macroinvertebrates. As new lakes age, benthic macroin- 
vertebrate succession proceeds as first colonizers are replaced 
and stable populations eventually become established. L Lake, a 
400 ha reservoir, was constructed in 1985 on the Department of 
Energy's Savannah River Site in South Carolina to receive heated 
effluent from a nuclear production reactor. Benthic macroinverte- 
brates were collected in L Lake with a ponar grab sampler at 2 and 
4 meters at 10 locations in 5 lake regions. Monthly collections were 
made from 1986 through 1989. Annual average densities of benthic 
macroinvertebrates increased substantially during the study (rang- 
ing from 3955.5-4471.6 organisms/m? in 1986 to 8948.1-11,694.1 
organisms/m? in 1988). Annual mean biomass also increased 
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(ranging from 0.749-0.907g AFDM/m? in 1986 to 2074-11,322 g 
AFDM/m? in 1988). Mean annual taxa richness ranged from 9.3— 
12.2 per ponar in 1986 to 11.8-15.3 per ponar in 1988. Some 
early colonizers (Chironomidae: Chironomini) dominated through- 
out the study (ranging from 60.3-79.1% of all organisms). Other 
chironomids (Tanytarsini and Tanypodinae) declined while slower 
colonizers (oligochaetes and nematodes) generally increased from 
1986 through 1988. The increases in macroinvertebrate density, 
biomass and changes in community composition observed are typi- 
cal of early reservoir succession. 14 refs., 12 figs., 1 tab. 


11086 (WSRC-MS-90-91) Population dynamics of 
Chaoborus punctipennis Say (diptera: chaoboridae) in a new 
southeastern cooling reservoir. Herring, K. (Normandeau Asso- 
ciates, Inc., Aiken, SC (USA)); Chimney, MJ. Westinghouse 
Savannah River Co., Aiken, SC (USA). [1990]. 13p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract ACO09-89SR18035. 
(CONF-9005280-3-Draft: North American Benthological society 
conference, Blacksburg, VA (USA), 21-25 May 1990). Order Num- 
ber DE91007960. Source: OSTI;NTIS;INIS; GPO Dep. 

A population study of Chaoborus punctipennis (Say) in L Lake, a 
new southeastern cooling reservoir, was conducted from January 
1986 to December 1989. This investigation was part of a larger, 
and still ongoing, environmental impact study on this impoundment. 
Relatively few data for any southeastern Chaoborus population 
have been published in the open literature, especially long-term 
data sets. The objectives of our study were to document the life 
history of C. punctipennis in L Lake and provide estimates of an- 
nual standing stock density/biomass and emergence rates. 


11087 (WSRC-RP-89-1010) Groundwater modeling of the 
proposed new production reactor site, Savannah River Site, 
South Carolina. Looney, B.B.; Haselow, J.S.; Andersen, P.F.; 
Spalding, C.P.; Davis, D.H. Westinghouse Savannah River Co., 
Aiken, SC (USA); GeoTrans, Inc., Herndon, VA (USA). 5 Jan 1990. 
61p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC09-89SR18035. Order Number DE91006367. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This report addresses groundwater modeling performed to sup- 
port the Environmental Impact Statement (EIS) that is being 
prepared by the Department of Energy (DOE). The EIS pertains to 
construction and operation of a new production reactor (NPR) that 
is under consideration for the Savannah River Site (SRS). Three 
primary issues are addressed by the modeling analysis: (1) 
groundwater availability, (2) changes in vertical hydraulic gradients 
as a result of groundwater pumpage, and (3) migration of potential 
contaminants from the NPR site. The modeling indicates that the 
maximum pumpage to be used, 1000 gpm, will induce only minor 
drawdown across SRS. Pumpage of this magnitude will have a lim- 
ited effect on the upward gradient from the Cretaceous into the 
Tertiary near Upper Three Runs Creek. Potentiometric surface 
maps generated from modeled results indicate that horizontal flow 
in the water table is either towards Four Mile Creek to the north or 
to Pen Branch on the south. Particle tracking analysis indicates that 
the primary flow paths are vertical into the Lower Tertiary Zone, 
with very little lateral migration. Total travel times from the NPR site 
to the edge of the model (approximately 3 miles) is on the order of 
50 years. The flow direction of water in the Lower Tertiary Zone is 
relatively well defined due to the regional extent of the flow system. 
The Pen Branch Fault does not influence contaminant migration for 
this particular site because it is in the opposite direction of Lower 
Tertiary Zone groundwater flow. 20 refs., 27 figs., 2 tabs. 


11088 (WSRC-RP-90-552) The effect of contaminated 
groundwater on tree growth: A tree-ring analysis. LeBlanc, D.C. 
(Butler Univ., Indianapolis, IN (USA)); Loehle, C. Westinghouse Sa- 
vannah River Co., Aiken, SC (USA). Oct 1990. 29p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract ACO9-89SR18035. 
Order Number DE91007232. Source: OSTI;NTIS;INIS; GPO Dep. 
A study was conducted on the effect of contaminated groundwa- 
ter seepage on tree growth downslope from F- and H-Area 
seepage basins of the Savannah River Site. Trees in wetlands 
along Four Mile Creek began to show localized stress and mortal- 
ity in the late 1970s. Extreme winter temperatures and high rainfall 
were ruled out as potential causal factors of tree stress. Drought 





was shown to affect trees in both contaminated and uncontami- 
nated zones, but trees in uncontaminated areas exhibit better 
recovery after drought than trees in contaminated areas. Pollution- 
mediated alteration of soil acidity and aluminum, sodium, and 
heavy metal concentrations likely acted to predispose trees to de- 
cline, with severe drought acting as the trigger for decline initiation 
and tree death. Thus, a moderate pollution loading, not sufficient to 
cause visible damage of itself, may create conditions in which sud- 
den, severe decline could result from natural stresses. This 
mechanism of forest decline is common, and should be considered 
in evaluations of the impact of pollution on wetland forest systems. 
28 refs., 4 figs., 6 tabs. 


11089 (WSRC-RP-90-0812) Analysis of stream bed 
sediments of Four Mile Creek. Haselow, J.S. Westinghouse Sa- 
vannah River Co., Aiken, SC (USA). 13 Aug 1990. 25p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC09-89SR18035. 
Order Number DE91006520. Source: OSTI;NTIS;INIS; GPO Dep. 

Until 1988, solutions containing nitric acid, odium hydroxide, low 
levels of radionuclides (mostly tritiated water) and some metals 
were discharged to unlined seepage basins at the F and H Areas 
of the Savannah River Site (SRS) as part of normal operations. 
The basins are now being closed according to the Resource Con- 
servation and Recovery Act (RCA). As part of the closure, a Part B 
Post-Closure Care Permit is being prepared. The Part B permit re- 
quires information on contaminant concentrations in stream bed 
sediments in the adjacent Four Mile Creek, which are reported 
herein. 5 refs., 1 fig., 2 tabs. 


11090 (WSRC-TR-90-502) Effects of outcropping ground- 
water from the F- and H-Area seepage basins on the 
distribution of fish in Four Mile Creek. Paller, M.H.; Storey, C. 
Westinghouse Savannah River Co., Aiken, SC (USA). Oct 1990. 
14p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO9-89SR18035. Order Number DE91007248. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Four Mile Creek was electrofished during June 26—July 2, 1990 
to assess the impacts of outcropping ground water form the F- and 
H-Area Seepage Basins on fish abundance and distribution. Num- 
ber of fish species and total catch were comparable at sample 
stations upstream from and downstream from the outcropping zone 
in Four Mile Creek. Species number and composition downstream 
from the outcropping zone in Four Mile Creek were similar to 
species number and composition in unimpacted portions of Pen 
Branch, Steel Creek, and Meyers Branch. These findings indicate 
that seepage basin outcropping was not adversely affecting the 
Four Mile Creek fish community. 5 refs., 3 figs., 4 tabs. 


11091 (WSRC-TR-90-537) Diffusion of trichloroethylene 
through the threaded joints of PVC [polyvinyichioride] pipe. 
Jerome, K.M. (Pennsylvania State Univ., University Park, PA 
(USA). Dept. of Civil Engineering). Westinghouse Savannah River 
Co., Aiken, SC (USA); Pennsylvania State Univ., University Park, 
PA (USA). Dept. of Civil Engineering. Dec 1990. 163p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC09-89SR18035. 
Order Number DE91005690. Source: OSTI;NTIS; GPO Dep. 

The data engineers and scientists use to determine if the 
groundwater supply is contaminated are derived from analysis of 
samples taken largely from monitoring wells. For these data to be 
reliable several factors must be considered. One factor is the in- 
tegrity of the monitoring well. In this project, emphasis has been 
placed on the potential impact on water quality caused by diffusion 
across the threaded joints of PVC pipe. In this study, the diffusion 
of trichloroethylene across several common types of threaded 
joints (i.e., square flush, modified ACME, modified ACME stub, and 
ACME) has been measured. Samples were obtained from the wa- 
ter inside the pipe sections and analyzed for trichloroethylene by 
gas chromatography. Breakthrough occurs within days of the sam- 
ples being placed in the baths. The softened PVC joints of the 
pipes in the pure trichloroethylene split before the first sample in- 
terval of 1.5 weeks. The data show great variability in casting joints 
from the same manufacturer, and indicate a need for increased 
precision in the manufacturing of the PVC pipe joints. A one- 
dimensional diffusion model is used to determine an equivalent gap 
size through which the diffusion occurs. Flow rates through the 
threaded joints are calculated by using the equivalent gap width 
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and a formula for flow through a rectangular duct running full. 
Comparison of the results of the gap size calculations and of the 
flow rates is presented. 20 refs., 13 figs. 11 tabs. 
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11092 (ORNL/TM-11679) Demographic analyses of a San 
Joaquin kit fox population. Floit, S.B. (indiana Univ., Blooming- 
ton, IN (USA). School of Public and Environmental Affairs); 
Barnthouse, L.W. Oak Ridge National Lab., TN (USA). Jan 
1991. 33p. DOE Contract AC05-840R21400. Order Number 
DE91008125. Source: OSTI;NTIS; GPO Dep. 

Environmental Sciences Division Publication No. 3590. For 
EG&G Energy Measurement, Inc. 

The San Joaquin kit fox, Vulpes macrotis mutica, is a federally 
listed endangered species, and under California law it is considered 
threatened. A population of the San Joaquin kit fox survives on 
Naval Petroleum Reserve-1 (NPR-1), an active oil field at Elk Hills 
in Kern County, California. In May 1987, Oak Ridge National Labo- 
ratory began an investigation of the relationship between oil field 
materials and wildlife on NPR-1. As part of this study, we analyzed 
data on the dynamics of the NPR-1 kit fox population collected by 
EG&G from march 1980 through August 1986. We used conven- 
tional methods of life table analyses to quantify (1) age-specific 
birth and death rates and (2) instantaneous and finite rates of 
population change. We performed separate analyses for subpopu- 
lations in undeveloped and developed areas of NPR-1. We used 
the abundance and mortality data provided by EG&G to estimate 
annual age-specific risks of mortality due to predation, vehicles and 
other known causes, and unknown causes. From the life table, we 
estimated the changes in reproduction and survival that would be 
required to stabilize the population. We found that between 1980 
and 1986, the kit fox population on NPR-1 declined by about 30% 
per year in both developed and undeveloped habitats. Coyote pre- 
dation was the dominant source of mortality for all ages of kit foxes 
in all habitats, however, positive relationships between risk factors 
(e.g., where coyote predation was higher, other risks were also 
higher) suggest the existence of a common cause that increases 
the exposure of kit foxes to many sources of mortality. A 50% in- 
crease in survival for all age groups would stabilize the population 
and. permit approximately a 6% annual growth rate, even if all re- 
productive parameters remained unchanged. 22 refs., 16 tabs. 


5502 Biochemistry 


Refer also to citation(s) 9813, 9835, 10667, 11103, 11104, 11105, 
11107, 11108, 11109, 11111, 11112, 11118, 11141, 11142, 11194 


11093 (DOE/ER/13356-T2) [Physiological genetics of deni- 
trification: A route to conserving fixed nitrogen]: Final 
progress report. California Univ., Davis, CA (USA). Dept. of Bac- 
teriology. [1991]. 6p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG03-85ER13356. Order Number DE91008157. 
Source: OSTI;NTIS; GPO Dep. 

Biological denitrification is the reduction of nitrate or nitrite ions 
to gaseous species, either nitrous oxide (N20) or dinitrogen. This is 
the only significant process by which fixed nitrogen is removed 
from the environment. Mutant strains of pseudomonas stutzeri; (P. 
stutzeri) which cannot catalyze the denitrification reaction are being 
studied. The strain studied, nosA, has a defect in the nosA gene, 
which doesn’t code for N2O reductase. Since the N2O reductase 
from nosA bacteria contains <4% of the copper found in wild-type 
N2O reductase, nosA 13 believed to code for an enzyme which in- 
serts copper into N2O reductase. NosA protein is found in the 
outer membrane of P. stutzeri, and NO reductase is located in the 
periplasm. Synthesis of nosA, but not N2O reductase is sensitive to 
exogenous copper concentrations. NosA protein was isolated and 
purified, and used to make a polycolonal antisera Western blots 
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shown the sera reacts with nosA protein. Labelling live P. stutzeri 
with ©7Cu, three copper containing proteins were identified. N2O 
reductase and nosA protein were two of the three; the identity of 
the third is not known, but it is not believed to be superoxide diz- 
mutage. Two strains of phage specific for wild type nosA protein 
have been isolated. The antibodies generated are being used with 
an expression library to clone the nosA gene. So far, about half of 
the gene has been cloned. In related work, the kinetics of synthe- 
sis of proteins specific for aerobic or anaerobic conditions are 
described. Three proteins which are synthesized in response to 
anaerobic conditions and two proteins whose synthesis requires 
aerobic conditions are described. 1 ref., 2 figs. 


11094 (DOE/ER/13989-2) The magnesium chelation step in 
chlorophyll biosynthesis: Technical progress report for 1990. 
Weinstein, J. Clemson Univ., SC (USA). Dept. of Biological Sci- 
ences. Nov 1990. 8p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG09-89ER13989. Order Number DE91006619. 
Source: OSTI; NTIS; GPO Dep. 

In photosynthetic organisms, the biogenesis of energy transduc- 
ing membranes requires the coordinate synthesis of prosthetic 
groups, proteins, and various lipids. Two of the major prosthetic 
groups, chlorophyll and heme, share a common biosynthetic path- 
way that diverges at the point of metal insertion into protoporphyrin 
IX (Proto). Insertion of iron leads to the formation of hemes, while 
insertion of magnesium is the first step unique to chlorophyll forma- 
tion. This project is directed toward identifying the enzyme(s) 
responsible for magnesium chelation and elucidating the mecha- 
nism which regulates the flux of precursors through the branch 
point enzymes in isolated chloroplasts. Using intact chloroplasts 
from greening cucumber cotyledons, we have confirmed the ATP 
requirement for Mg-Proto formation. Use of non-hydrolyzable ATP 
analogs, uncouplers and ionophores has led to the conclusions that 
ATP hydrolysis is necessary, but that this hydrolysis is not linked to 
. the requirement for membrane intactness by transmembrane ion 
gradients or electrical potentials. The enzyme(s) are flexible with 
respect to the porphyrin substrate specificity, accepting porphyrins 
with -vinyl, -ethyl, or -H substituents at the 2 and 4 positions. The 
activity increases approximately four-fold during greening. Possible 
physiological feedback inhibitors such as heme, protochlorophyl- 
lide, and chlorophyllide had no specific effect on the activity. The 
activity has now been assayed in barely, corn and peas, with the 
system from peas almost ten-fold more active than the cucumber 
system. Work is continuing in pea chloroplasts with the develop- 
ment of a continuous assay and investigation of the feasibility of 
characterizing an active, organelle-free preparation. 6 figs. 


11095 (DOE/ER/60406-T2) Structure and stability of nu- 
cleic acids: Progress report, July 1, 1986—August 31, 1987. 
Tinoco, |. Jr. California Univ., Berkeley, CA (USA). [1987]. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG03- 
86ER60406. Order Number DE91008273. Source: OSTI;NTIS; 
GPO Dep. 

The differential polarization microscope, developed under this 
project, can be used on samples which do not absorb in the visible 
region. This microscope is capable of revealing ordered linear 
structures or chiral structures, with nonordered structures essen- 
tially invisible. The microscope has been used to study the structure 
of the nucleolus in live cells, while it is transcriptionally active or in- 
active. Structures whose appearance correlates with transcriptional 
activity have been found. Characterization of non-Watson-Crick 
base interactions relevant to mutagenesis has continued. NMR and 
thermodynamic studies of mismatched DNA oligonucleotide du- 
plexes show T-T mismatches are less disruptive of helix structure 
than A-A mismatches when flanked by C-G pairs, but the two are 
equally disruptive if flanked by A-T pairs. Characterization of left- 
handed RNA (Z-RNA) has also continued. Z-RNA appears in one 
of two distinctive forms, depending on the ionic composition of the 
solution. NaBr or NaClO, yield a unique left-handed form, Zp-RNA, 
while MgCloyields Zp-RNA, similar a structure to Z-DNA. Raman, 
NMR and circular dichroism spectra show the difference between 
the two forms, in terms of overall conformation, sugar conforma- 
tion, glycosidic angles,and phosphodiaster backbone and base 
orientation. Antibodies were generated against Z-RNA, and two 
polycionals were obtained. One reacts with either Z-RNA or 
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Z-DNA, while the other is specific for Z-RNA. In Protozoans, the Z- 
RNA antibody stains the cytoplasm but not the nucleus. Evidence 
of a novel RNA structure, pseudoknotting, has been found at the 
end of some plant viral RNAs. Using either single strand or double 
strand nucleases, we have found evidence that a 19 nucleotide 
RNA adopts a stable pseudoknotted structures. 10 refs. 


11096 (DOE/ER/60568-2) Measurements of metabolically 
active inorganic phosphate in plants growing in natural and 
agronomic settings and under water stress: Annual report for 
1988. Sharkey, T.D. Wisconsin Univ., Madison, WI (USA). Dept. of 
Botany. [1988]. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-87ER60568. Order Number DE91006800. 
Source: OSTI; NTIS; GPO Dep. 

At high rates of photosynthesis, the conflicting requirements of 
adenosine triphosphate (ATP) synthesis for phosphate and starch 
and sucrose synthesis for low phosphate, may limit the overall rate 
of photosynthesis. This is called feedback limitation of photosynthe- 
sis. A nonaqueous fractionation technique was used to measure 
stromal phosphate levels without contamination from vacuolar 
phosphate. Under normal conditions the stromal phosphate level 
was found to be 7mM. Under feedback limited photosynthesis, this 
value dropped to <1mM. In a related study, the effect of water 
stress on photosynthesis was examined. Water stress was shown 
to cause a decrease in total leaf photosynthesis, due not to a total 
loss of photosynthetic ability, but rather due to photosynthesis only 
occurring in patches of the leaf. Water stress was shown to cause 
a reduction in starch and sucrose synthesis. Since this decline can 
be reversed by increasing the COz2 level around the plant, this is 
proposed to be due to closing of stomata due to the water stress. 
(MHB) 


11097 (DOE/ER/60700-3) Advanced sequencing technol- 
ogy: Progress report, June 1, 1988—January 31, 1991. 
Gesteland, R.F. Utah Univ., Salt Lake City, UT (USA). Dept. of Hu- 
man Genetics. 15 Jan 1991. 8p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-88ER60700. Order Number 
DE91008031. Source: OSTI;NTIS; GPO Dep. 

The multiplex method of sequencing DNA has made progress on 
a number of fronts. A new method of organizing the DNA input for 
large, cosmid size, sequencing projects has been developed. It 
uses transposons to rapidly and easily make a large number of 
random insets in a cosmid. The transposon contains primer se- 
quences and identifier senses for multiplexing, going out in both 
directions from the transposon with the result that multiplexed se- 
quencing from these gives twice the length of read. Fast ways of 
mapping the random inserts are being developed so that the mini- 
mal overlapping set can be identified. Mini-pilot projects have been 
run including one on genomic sequences in the region of the neu- 
rofibromatosis gene in collaboration with Ray White’s group. This 
genomic sequencing played a key role in the identification of this 
disease gene. A new algorithm for reading gel patterns into DNA 
sequence using communication theory is being developed and 
tested. We are continuing work on chemiluminescent detection of 
sequencing patterns via multiplex probes. The sensitivity looks very 
good but the problems of reprobing and CCD detection are not 
fully solved. 


11098 (DOE/ER/60985—1) The separation of DNA by pulsed 
field capillary electrophoresis: Progress report, June 1, 1990—- 
October 15, 1990. Karger, B.L. Northeastern Univ., Boston, MA 
(USA). Barnett Inst. of Chemical Analysis and Materials Science. 
Oct 1990. 11p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-90ER60985. Order Number DE91006846. Source: 
OSTI; NTIS; GPO Dep. 

We have begun our work on pulsed field capillary electrophore- 
sis for the separation of DNA molecules. Two avenues of work are 
underway — first, we have successfully developed new 
polyacrylamide-based gel media for the separation of double 
stranded DNA molecules up to 50,000 base pairs. Such phases 
can be easily blown out of the capillary columns and regenerated. 
Secondly, we have developed an experimental model of the actual 
electric field in pulsed field electrophoresis to take into account RC 
effects within the column. Taken together, these studies provide a 
strong foundation for the separation of large DNA molecules by 
pulsed field capillary electrophoresis. 3 refs., 4 figs. 





11099 (LA-UR-90-3923) A connectionist model of the 
Drosophila blastoderm. Reinitz, J. (Columbia Univ., New York, 
NY (USA). Dept. of Biological Sciences); Mjolsness, E.; Sharp, 
D.H. Los Alamos National Lab., NM (USA). 1 Nov 1990. 24p. 
Sponsored by U.S. Department of Defense; U.S. DOE Office of 
Administration and Human Resource Management. DOE Contract 
W-7405-ENG-36. Grant AFOSR-88-0240. (CONF-9006299-1: 
Workshop on principles of organization in organisms, Santa Fe, 
NM (USA), 12-16 Jun 1990). Order Number DE91004850. Source: 
OSTI;NTIS; GPO Dep. 

The authors present a phenomenological modeling framework for 
development, and apply it to the network of segmentation genes 
operating in the blastoderm of Drosophila. Their purpose is to pro- 
vide a systematic method for discovering and expressing 
correlations in experimental data on gene expression and other de- 
velopmental processes. The modeling framework is based on a 
connectionist or neural net dynamics for biochemical regulators, 
coupled to grammatical rules which describe certain features of the 
birth, growth, and death of cells, synapses and other biological 
entities. They present preliminary numerical results regarding regu- 
latory interactions between the genes Kruppel and knirps that 
demonstrate the potential utility of the model. 14 refs., 5 figs. 


11100 (LA-UR-91-317) Role of disorder on the dynamics of 
a nonlinear model for DNA thermal denaturation. Peyrard, M. 
(Dijon Univ., 21 (France)). Los Alamos National Lab., NM (USA). 
[1990]. 11p. Sponsored by U.S. DOE Office of Administration and 
Human Resource Management. DOE Contract W-7405-ENG-36. 
(CONF-9010286-2: Physics nonlinearity with disorder international 
workshop, Tashkent (USSR), 1-7 Oct 1990). Order Number 
DE91007475. Source: OSTI;NTIS; GPO Dep. 

The dynamics of thermal denaturation of DNA is a good example 
in which nonlinearity coexits with disorder. The amplitude of the 
motions is so high that bonds break and the base sequence is in- 
homogeneous since it contains the genetic code. Using a simple 
nonlinear model, we study the role of local inhomogeneities or of 
extended disorder on the dynamics of the localized excitations and 
on the denaturation rate by numerical simulations at constrained 
temperature. Approximate analytical results are obtained for the 
trapping of the breatherlike excitations by isolated defects and the 
statistical mechanics of the disordered molecule. 17 refs., 4 figs. 


11101 (PNL-SA-17902) Bone formation: The rules for fab- 
ricating a composite ceramic. Caplan, A.|. (Case Western 
Reserve Univ., Cleveland, OH (USA)). Pacific Northwest Lab., 
Richland, WA (USA). Jan 1990. 6p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC06-76RL01830. (CONF- 
891119-144: Materials Research Society fall meeting, Boston, MA 
(USA), 27 Nov - 2 dec 1989). Order Number DE91005178. Source: 
OSTI;NTIS; GPO Dep. 

Bone, teeth and shells are complex composite ceramics which 
are fabricated at low temperature by living organisms. The detailed 
understanding of this fabrication process is required if we are to 
attempt to mimic this low temperature assembly process. The guid- 
ing principles and major components are outlined with the intent of 
establishing non-vital fabrication schemes to form a complex com- 
posite ceramic consisting of an organix matrix inorganic crystalline 
phase. 19 refs. 


11102 (PNL-SA-18691) Rational redesign of biodegradative 
enzymes for enhanced bioremediation: Overview and status 
report for cytochrome P450. Ornstein, R.L. Pacific Northwest 
Lab., Richland, WA (USA). Feb 1991. 25p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract ACO06-76RL01830. (CONF-910287— 
3: National research and development conference on the control of 
hazardous materials, Anaheim, CA (USA), 20-22 Feb 1991). Order 
Number DE91008225. Source: OSTI;NTIS; GPO Dep. 

Microbes with genes expressing biodegradative enzymes with 
enhanced specificity and efficiency are potentially very useful for 
removing and preventing a wide range of hazardous substance 
buildup in the environment. Although microorganisms have the ca- 
pacity to evolve enzymes able to attack most chemical groups, the 
evolution of modified catabolic pathways may proceed very slowly 
if multiple genetic changes are simultaneously required for enzyme 
adaptation. Under such circumstances, adaptation may take time 
intervals approaching geological time scales and rational enzyme 
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redesign may be the only timely alternative. Adequate structural, 
mechanistic, and genetic information is currently available for only 
a small number of important biodegradative enzymes to warrant 
rational design. Molecular modeling and molecular dynamics simu- 
lations are currently being used to probe the basic structure/ 
function principles and conformational fluctuations of the 
biodegradative enzyme, cytochrome P450cam, whose native sub- 
strate is camphor, to provide the fundamental understanding 
necessary to redesign the enzyme’s specificity. These results are 
being coupled with molecular biological, physical biochemical and 
simulated environmental experiments aimed at testing redesigned 
P450cam enzymes and microorganisms containing mutant genes 
for their actual biodegradative capacity for recalcitrant DOE-site 
contaminants. An overview and status report is presented in this 
paper. 70 refs., 3 figs. 
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11103 (DOE/ER/13698-T1) Characterization of embryo- 
specific genes: Progress report, April 1, 1987—March 31, 1988. 
Sung, Z.R. California Univ., Berkeley, CA (USA). [1988]. 6p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG03- 
87ER13698. Order Number DE91006870. Source: OSTI; NTIS; 
GPO Dep. 

The objective of the proposed research is to characterize the 
structure and function of a set of genes whose expression is regu- 
lated in embryo development, and that are not expressed in 
mature tissues — the embryogenic genes. In order to isolate these 
genes, we immunized a rabbit with total extracts of somatic 
embryos of carrot, and enriched the anti-embryo antiserum for anti- 
bodies reacting with extracts of carrot somatic embryos. Using this 
enriched antiserum, we screened a lambda gt11 cDNA library con- 
structed from embryo poly A* RNA, and isolated 10 cDNA clones 
that detect embryogenic mRNAs. Monospecific antibodies have 
been purified for proteins corresponding to each cDNA sequence. 
Four cDNA clones were further characterized in terms of the ex- 
pression of their corresponding mRNA and protein in somatic 
embryos of carrot. In some cases, comparable gene sequences or 
products have been detected in somatic and zygotic embryos of 
other plant species. The characteristics of these 4 cDNA clones — 
clone Nos. 8, 59, and 66 — are described in this report. 3 figs. 


11104 (DOE/ER/13698-T2) Characterization of embryo- 
specific genes: Progress report on second research 
activity, April 1, 1988—March 31, 1989. California Univ., Berkeley, 
CA (USA). Dept. of Physics. [1989]. 4p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG03-87ER13698. Order Number 
DE91006869. Source: OSTI; NTIS; GPO Dep. 

The objective of the proposed research is to characterize the 
structure and function of a set of genes whose expression is regu- 
lated in embryo development, and that is not expressed in mature 
tissues — the embryonic genes. In the last two years, using cDNA 
clones, we have isolated 22 cDNA clones, and characterized the 
expression pattern of their corresponding RNA. At least 4 cDNA 
clones detect RNAs of embryonic genes. These cDNA clones de- 
tect RNAs expressed in somatic as well as zygotic embryos of 
carrot. Using the cDNA clones, we screened the genomic library of 
carrot embryo DNA, and isolated genomic clones for three genes. 
The structure and function of two genes DC 8 and DC 59 have 
been characterized and are reported in this paper. 


11105 


(DOE/ER/13882-T1) [Analysis of proteins essential 
for Agrobacterium mediated DNA transfer to plant cells]: 
[Progress report]. California Univ., Berkeley, CA (USA). Dept. of 
Plant Biology. 14 Dec 1989. 4p. Sponsored by U.S. DOE Energy 


Research. DOE Contract FG03-88ER13882. Order Number 


DE91006871. Source: OSTI; NTIS; GPO Dep. 
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The tumor inducing (Ti) plasmid of Agrobacterium contains two 
regions important for infection and transformation of plant cells. 
One region, the T-DNA, is transferred as a single strand into the 
plant cell, while the virulence (vir) region is responsible for recogni- 
tion of susceptible cells, synthesis of the T-DNA single strand 
(T-strand), formation of a T-strand protein complex and transfer of 
this complex into susceptible cells. A DNA binding protein, VirE2, 
was identified as a product of the vir region. Sequencing of the 
9000 kilobase pair virB region has been completed. Expression of 
10 of the predicted 11 open reading frames (ORFs) was demon- 
strated in Escherichia coli. Translational coupling was 
demonstrated for 5 ORFs. Hydropathy analysis indicates that 9 of 
11 ORFs have hydrophobic regions that could permit membrane 
channel formation. In related work, analysis of protons that potenti- 
ate movement of plant viruses was discussed, with indications that 
the tobacco mosaic virus (TMV) protein P30 may mediate transfer 
of TMV RNA through plasmadesmata. Also, using the T-DNA 
element as a marker, genes responsible for abnormal flower devel- 
opment are being cloned and isolated. 3 refs. (MHB) 


11106 (DOE/ER/13904-T1) Transposon tagging of disease 
resistance genes: 1989 Annual progress report. Michelmore, 
R.W. (California Univ., Davis, CA (USA). Dept. of Physics). Califor- 
nia Univ., Davis, CA (USA). Dept. of Physics; Commonwealth 
Scientific and Industrial Research Organization, Canberra (Aus- 
tralia). Div. of Plant Industry. [1989]. 6p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG03-88ER13904. Order Number 
DE91007308. Source: OSTI;NTIS; GPO Dep. 

We are developing a transposon mutagenesis system for lettuce 
to clone genes for resistance to the fungal pathogen, Bremia lactu- 
cae. Activity of heterologous transposons is being studied in 
transgenic plants. Southern analysis of T; and T2 plants containing 
Tam3 from Antirrhinum provided ambiguous results. Multiple en- 
donuclease digests indicated that transposition had occurred; 
however, in no plant were all endonuclease digests consistent with 
a simple excision event. Southern or PCR analysis of over 50 
plans containing Ac from maize have also failed to reveal clear evi- 
dence of transposition; this is contrast to experiments by others 
with the same constructs who have observed high rates of Ac exci- 
sion in other plant species. Nearly all of 65 Tz families containing 
Ac interrupting a chimeric streptomycin resistance gene (Courtesy 
J. Jones, Sainsbury Lab., UK) clearly segregated for streptomycin 
resistance. Southern analyses, however, showed no evidence of 
transposition, indicating restoration of a functional message by 
other mechanisms, possibly mRNA processing. Transgenic plants 
have also been generated containing CaMV 35S or hsp70 promot- 
ers fused to transposase coding sequences or a Ds element 
interrupting a chimeric GUS gene (Courtesy M. Lassner, UC Davis). 
F, plants containing both constructs were analyzed for transposi- 
tion. Only two plants containing both constructs were obtained from 
48 progeny, far fewer than expected, and neither showed evidence 
of transposition in Southerns and GUS assays. We are currently 
constructing further chimeric transposase fusions. To test for the 
stability of the targeted disease resistance genes, 50,000 F, plants 
heterozygous for three resistance genes were generated; no mu- 
tants have been identified in the 5000 so far screened. 


11107 (DOE/ER/60688—4) Characterization and modifica- 
tion of phage T7 DNA polymerase for use in DNA sequencing: 
Progress report, September 16, 1989-June 30, 1990. Richard- 
son, C.C. Harvard Medical School, Boston, MA (USA). Dept. of 
Biological Chemistry and Molecular Pharmacology. [1990]. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
88ER60688. Order Number DE91007970. Source: OSTI;NTIS; 
GPO Dep. 

DNA polymerase from bacteriophage T7 does not discriminate 
between normal nucleotides and dideoxynucleotides (ddNMPs) if 
the polymerization reaction is performed in the presence of Mn*? 
rather than Mg**. Isocitrate buffers expand the concentration range 
of MnCl, effective in catalysing DNA synthesis. Incorporation of 
ddNMPs is important in rapid DNA sequencing, so this protocol is 
ideal for automated sequencing. Since this protocol yields bands of 
equal intensity (<10% variability in adjacent bands) heterozygotic 
sequences are detectable by a decrease in intensity to 50% of 
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homozygotic sequences. Techniques for optimizing polymerase ac- 
tivity are described. The exonuclease activity can be reduced by 
several thousand fold, with a less than two-fold reduction in poly- 
merase activity, using molecular oxygen, a reducing agent, and 
iron. A mechanism for this, based on peptide maps and protein 
chemistry is discussed. The evolutionary relationship between T7, 
T3 and SP6 bacteriophages is examined. SP6 DNA sequences 
show greater divergence than expected, but the SP6 sequence 
should still help in determining T7 essential sequences. T7 gene 4 
protein has been isolated and purified. It shows both DNA helicase 
and primase activities. Gene 4 protein exists as a 63 and 56 kDa 
protein, with the 63 kDa version containing a zinc finger not found 
in the smaller protein. The processing of the RNA primer for (+) 
strand DNA synthesis by HIV-1 reverse transcriptase was also 
studied. 6 refs. (MHB) 


11108 (DOE/ER/60691-3) [Robust detailed mapping of the 
human genome]: Progress report. Massachusetts Inst. of Tech., 
Cambridge, MA (USA). [1991]. 7p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract FG02-88ER60691. Order Number 
DE91007459. Source: OSTI;NTIS; GPO Dep. 

We have been testing methods to fragment DNA randomly. A 
Virtis homogenizer is most satisfactory for shearing. We have used 
field inversion electrophoresis to separate lambda fragments up to 
fill length. We have examined the retardation and focusing of re- 
striction fragments of lambda DNA with denaturing gradient gel 
electrophoresis. Two dimensional gels of restriction fragments how 
real retardation levels are not as straight and parallel as simula- 
tions, but are still useful for mapping. In addition, mapping via the 
random fragmentation 2-D method is demonstrated to be feasible. 
While the melting map calculated from the base sequence is a 
useful description of local thermal stability, a map showing retarda- 
tion levels calculated by including our assumed relation between 
melting and mobility can be expected to be a more reliable guide 
to map features and gel patterns. We have explored quantitation of 
DNA by calibrating photographic negatives of fluorescence from 
ethidium stained gels. This will be easier with direct fluorescence 
measurements with a CCD camera, which has just been installed. 
We are also developing an apparatus to perform the polymerase 
chain reaction in slab gels. A current device rapidly and repeatedly 
drives a flat aluminum plate through three cycles of different tem- 
peratures. An improved system based on Peltier heating/cooling 
junctions is being designed. (MHB) 


11109 (DOE/ER/60866-2) Monochromosomal hybrids for 
the analysis of the human genome. Athwal, R.S. University of 
Medicine and Dentistry of New Jersey, Newark, NJ (USA). Dept. of 
Microbiology and Molecular Genetics. [1990]. 8p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-89ER60866. Or- 
der Number DE91005006. Source: OSTI;NTIS; GPO Dep. 

In this research project the authors proposed to develop rodent/ 
human hybrid cell lines each containing a single different human 
chromosome. The human chromosomes will be marked with 
Ecogpt and stably maintained by selection in the hybrid cells. The 
experimental approach to produce the proposed cell lines involve 
the following: they will first transfer a cloned selectable marker, 
Ecogpt (an E. coli gene for xanthine-guanine phosphoribosyltrans- 
ferase: XGPRT) to normal diploid human cells using a retroviral 
vector. The transferred gene will integrate at random into multiple 
sites in the recipient cell genome. Clonal cell lines from indepen- 
dent transgenotes will each carry the selectable marker integrated 
into a different site and perhaps a different chromosome. The chro- 
mosome carrying the selectable marker will then be transferred 
further to mouse cells by microcell fusion. In addition they also use 
directed integration of Ecogpt into the chromosome present in ro- 
dent cells, otherwise not marked with a selectable marker. This 
allows them to complete the bank of proposed cell line. The human 
chromosome, since it will be marked with a selectable marker, can 
be transferred to any other cell line of interest for complementation 
analysis. Clones of each cell line, containing varying size segments 
of the same chromosome produced by selection for the retention 
or loss of the selectable marker following x-irradiation or by 
metaphase chromosome transfer method will facilitate physical 
mapping and determination of gene order on a chromosome. 1 fig. 





11110 (ORNL/TM-11741) A neural network: Multiple sen- 
sor based method for recognition of gene coding segments in 
human DNA sequence data. Uberbacher, E.C.; Mann, R.C.; 
Hand, R.C. Jr.; Mural, R.J. Oak Ridge National Lab., TN (USA). 
Feb 1991. 17p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC05-840R21400. Order Number DE91007462. Source: 
OSTI;NTIS; GPO Dep. 

A central focus of the Human Genome Project is to locate and 
characterize genes within genomic DNA sequence data. Of particu- 
lar importance are genes related to cancer and other major human 
genetic diseases. Identification of gene segments within the DNA 
sequence currently relies upon tedious and time-consuming experi- 
mental methods. A new computational method developed at Oak 
Ridge National Laboratory [ORNL] represents an efficient alterna- 
tive to these experimental procedures. This method combines a set 
of statistical sensors and a neural network into a single structure 
which is capable of locating gene segments with considerable 
speed and accuracy. The approach provides a powerful tool for in- 
vestigators searching for disease genes. 5 refs., 3 figs. 


11111 (UCRL-JC—105766) Molecular cytogenetics using 
fluorescence in situ hybridization. Gray, J.W.; Kuo, Wen-Lin; 
Lucas, J.; Pinkel, D.; Weier, H-U.; Yu, Loh-Chung. Lawrence Liver- 
more National Lab., CA (USA). 7 Dec 1990. 15p. Sponsored by 
U.S. Public Health Service. DOE Contract W-7405-ENG-48. Grant 
HD17665;Grant CA45919. (CONF-9007183-4: Clinical applications 
of flow cytometry and image analysis, lwate (Japan), 1-3 Jul 1990). 
Order Number DE91007340. Source: OSTI;NTIS; GPO Dep. 

Fluorescence in situ hybridization (FISH) with chromosome- 
specific probes enables several new areas of cytogenetic 
investigation by allowing visual determination of the presence and 
normality of specific genetic sequences in single metaphase or in- 
terphase cells. in this approach, termed molecular cytogenetics, 
the genetic loci to be analyzed are made microscopically visible in 
single cells using in situ hybridization with nucleic acid probes spe- 
cific to these loci. To accomplish this, the DNA in the target cells is 
made single stranded by thermal denaturation and incubated with 
single-stranded, chemically modified probe under conditions where 
the probe will anneal only with DNA sequences to which it has 
high DNA sequence homology. The bound probe is then made vis- 
ible by treatment with a fluorescent reagent such as fluorescein 
that binds to the chemical modification carried by the probe. The 
DNA to which the probe does not bind is made visible by staining 
with a dye such as propidium iodide that fluoresces at a 
wavelength different from that of the reagent used for probe visual- 
ization. We show in this report that probes are now available that 
make this technique useful for biological dosimetry, prenatal diag- 
nosis and cancer biology. 31 refs., 3 figs. 


11112 (UCRL-JC—105937) Somatic cell genotoxicity at the 
glycophorin A locus in humans. Jensen, R.H.; Grant, S.G.; Lan- 
glois, R.G.; Bigbee, W.L. Lawrence Livermore National Lab., CA 
(USA). 28 Dec 1990. 13p. Sponsored by U.S. DOE Energy Re- 
search; National Institute for Occupational Safety and Health. DOE 
Contract W-7405-ENG-48. Grant CA. 48518. (CONF-9010249—4: 
International symposium on trends in biological dosimetry, Lerici 
(Italy), 23-27 Oct 1990). Order Number DE91007129. Source: 
OSTI;NTIS;INIS; GPO Dep. 

We have developed an assay for detecting variant erythrocytes 
that occur as a result of in vivo allele loss at the glycophorin A 
(GPA) locus on chromosome 4 in humans. This gene codes for an 
erythroid- specific cell surface glycoprotein, and with our assay we 
are able to detect rare variant erythrocytes that have lost expres- 
sion of one of the two GPA alleles. Two distinctly different variant 
cell types are detected with this assay. One variant cell type 
(called Nv) is hemizygous. Our assay also detects homozygous 
variant erythrocytes that have lost expression of the GPA(M) allele 
and express the GPA(N) allele at twice the heterozygous level. The 
results of this assay are an enumeration of the frequency of Nv 
and NN variant cell types for each individual analyzed. These vari- 
ant cell frequencies provide a measure of the amount of somatic 
cell genotoxicity that has occurred at the GPA locus. Such geno- 
toxicity could be the result of (1) reactions of toxic chemicals to 
which the individual has been exposed, or (2) high energy radiation 
effects on erythroid precursor cells, or (3) errors in DNA replication 
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or repair in these cells of the bone marrow. Thus, the GPA-based 
variant cell frequency can serve as a biodosimeter that indicates 
the amount of genotoxic exposure each individual has received. 
Because two very different kinds of variant cells are enumerated, 
different kinds of genotoxicity should be distinguishable. Results of 
the GPA somatic genotoxicity assay may also provide valuable in- 
formation for cancer-risk estimation on each individual. 16 refs. 
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11113 (CETHA-TE-CR-90062) Feasibility of biodegrading 
TNT-contaminated soils in a slurry reactor: Final report. Mon- 
temagno, C.D.; Irvine, R.L. Argonne National Lab., IL (USA). Jun 
1990. 61p. Sponsored by U.S. Department of Defense. DOE Con- 
tract W-31109-ENG-38. Order Number DE91008036. Source: 
OSTI;NTIS; GPO Dep. 

This report presents the results of a study of the feasibility of 
treating explosives-contaminated soils through biodegradation by 
bacteria. Soil samples were collected from the Joliet Army Ammu- 
nition Plant, and a bacterial consortium tolerant to trinitrotoluene 
(TNT) was isolated for bench-scale testing in a soil-slurry reaction 
system. Initial experiments indicated that the consortium can use 
TNT as a source of carbon, nitrogen, or both. Additional experi- 
ments determined system conditions (e.g., type and quantity of 
nutrients) that enhanced TNT consumption by the consortium. The 
study results indicate that a soil-slurry/sequencing-batch reactor 
merits testing as an on-site, pilot-scale system. This report also 
presents a pilot-scale design and cost analysis. 27 refs., 9 figs., 7 
tabs. 
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11114 (BNL-45750) Multiple energy computed tomography 
for neuroradiology with monochromatic x-rays from the Na- 
tional Synchrotron Light Source. Dilmanian, F.A. (Brookhaven 
National Lab., Upton, NY (USA)); Garrett, R.F.; Thomlinson, W.C.; 
Berman, L.E.; Chapman, L.D.; Gmuer, N.F.; Lazarz, N.M.; Moulin, 
H.R.; Oversluizen, T.; Slatkin, D.N.; Stojanoff, V.; Volkow, N.D.; 
Zeman, H.D.; Luke, P.N.; ThompsBrookhaven National Lab., Up- 
ton, NY (USA). [1990]. 20p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH00016. (CONF-900993—2: 3. 
international conference on applications of physics in medicine and 
biology: medical diagnostic imaging, Trieste (Italy), 4-7 Sep 1990). 
Order Number DE91008108. Source: OSTI;NTIS;INIS; GPO Dep. 

Monochromatic and tunable 33-100 keV x-rays from the X17 su- 
perconducting wiggler of the National Synchrotron Light Source 
(NSLS) at Brookhaven National Laboratory (BNL) will be used for 
computed tomography (CT) of the human head and neck. The CT 
configuration will be one of a fixed horizontal fan-shaped beam and 
a seated rotating subject. The system, which is under develop- 
ment, will employ a two-crystal monochromator with an energy 
bandwidth of about 0.1%, and high-purity germanium linear array 
detector with 0.5 mm element width and 200 mm total width. Nar- 
row energy bands not only eliminate beam hardening but are ideal 
for carrying out the following dial-energy methods: (a) dual-photon 
absorptiometry CT, that provides separate images of the low-Z and 
the intermediate-Z elements; and (b) K-edge subtraction CT of io- 
dine and perhaps of heavier contrast elements. As a result, the 
system should provide ~10-fold improvement in image contrast 
resolution and in quantitative precision over conventional CT. A 
prototype system for a 45 mm subject diameter will be ready in 
1991, which will be used for studies with phantoms and small ani- 
mals. The human imaging system will have a field of view of 200 
mm. The in-plane spatial resolution in both systems will be 0.5 mm 
FWHM. 34 refs., 6 figs. 


11115 (CEA-R-5520) Microcomputer-assisted determina- 
tion of local blood flow by ™Xe. Hoffschir, D.; Fayart, G.; 
Daburon, F. CEA Centre d’Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Protection Sanitaire. Feb 1990. 57p. 
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(in French). Order Number DE91003060. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Acute local irradiations may induce extensive and delayed cuta- 
neous and muscular ulcerations. We intended to study the 
prevalence of vascular factors in their pathogeny in an experimen- 
tal model developed in pigs. Local clearance curves were 
assessed after intra-arterial administration of ‘Xe and transferred 
to a micro-computer. A program for poly-exponential curve fitting, 
written in Asyst language, has been developed. An iterative curve 
stripping is performed conventionally and then the coefficients are 
more precisely determined using a Gauss-Newton method. This 
program has been tested on experimental data obtained after a 40 
Gray (Gy) local over-exposure. 


11116 (CNEA-NT-2/88) Polyethyleneglycol RIA (radioim- 
munoassay) insulin: Handling booklet. Comision Nacional de 
Energia Atomica, Buenos Aires (Argentina). Direccion de Radioiso- 
topos y Radiaciones. 1988. 16p. (in Spanish). Order Number 
DE91619081. Source: OSTI;NTIS (US Sales Only);INIS. 

Juegos de reactivos 25 y 50 determinaciones. 

Insulin is a polypeptide hormone of M.W. 6,000 composed of two 
peptide chains, A and B, jointed by two cross-linked disulphide 
bonds and synthesized by the beta-cells of the islets of Langer- 
hans of the pancreas. Insulin influences most of the metabolic 
functions of the body. Its best known action is to lower the blood 
glucose concentration by increasing the rate at which glucose is 
converted to glycogen in the liver and muscles and to fat in adi- 
pose tissue, by stimulating the rate of glucose metabolism and by 
depressing gluconeogenesis. Insulin stimulates the synthesis of 
proteins, DNA and RNA in cells generally, and promotes the up- 
take of aminoacids and their incorporation into muscle protein. It 
increases the uptake of glucose in adipose tissue and its conver- 
sion into fat and inhibits lipolysis. Insulin primary action is on the 
cell membrane, where it probably facilitates the transport of glu- 
cose and aminoacids into the cells. At the same time it may 
activate intracellular enzymes such as glycogen synthetase, con- 
cerned with glycogen synthesis. (Author). 


11117 (CONF-9009235-5) Microholographic imaging of 
biological samples. Haddad, W.S.; Cullen, D.; Solem, J.C.; Long- 
worth, J.W.; McPherson, A.; Boyer, K.; Rhodes, C.K. MCR 
Technology Corp., Chicago, IL (USA). [1990]. 4p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-89ER60898 
;FG02-86ER13610. From x-ray microscopy conference; London 
(UK); 3-7 Sep 1990. Order Number DE91008097. Source: 
OSTI;NTIS;INIS; GPO Dep. 

A camera system suitable for x-ray microholography has been 
constructed. Visible light Fourier transform microholograms of bio- 
logical samples and other test targets have been recorded and 
reconstructed digitally using a glycerol microdrop as a reference 
wave source. Current results give a resolution of ~4 — 10 A with 4 
= 514.5 nm. 11 refs., 1 fig. 


11118 (DOE/ER/60401-T1) [Fluorine-18 labeled androgens 
and progestins: Imaging agents for tumors of the prostate 
and breast]: Technical progress report, February 1, 1990- 
January 31, 1991. Katzenellenbogen, J.A. Illinois Univ., Chicago, 
IL (USA). Dept. of Chemistry. 20 Sep 1990. 6p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-86ER60401. Order 
Number DE91007441. Source: OSTI;NTIS; GPO Dep. 

The objective of this project is to develop fluorine-18 labeled 
steroids which possess high binding affinity and selectivity for an- 
drogen and progesterone receptors and can be used as 
positron-emission tomographic imaging agents for prostate tumors 
and breast tumors, respectively. These novel diagnostic agents 
may enable an accurate estimation of tumor dissemination (metas- 
tasis of prostate cancer and lymph node involvement of breast 
cancer) and an in vivo determination of the endocrine responsive- 
ness of these tumors. Thus, they will provide essential information 
for the selection of alternative therapies (the extent of surgical ab- 
lation, radiation and chemotherapy vs hormonal therapy, etc.), 
thereby improving the management of prostate and breast cancer 
patients. Specific aims of the program include: synthesize fluorine- 
substituted progestins from the following high affinity classes: 
R5020 (promegestone), norgestrel, RU486, and retroprogestins; 
synthesize fluorine-substituted androgens from the following high 
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affinity classes: mibolerone, R1881 (metribolone) and 2- 
oxametribolone; evaluate the receptor binding and non-specific 
binding of these fluorosteroids by in vitro binding assays; develop 
and optimize fluoride ion substitution reactions suitable for the 
rapid, efficient, and convenient preparation of these fluorosteroids 
in high specific activity, F-18 labeled form; and evaluate the target 
tissue uptake of the F-18 labeled androgens and progestins in 
experimental animals. We have synthesized several new fluorine- 
substituted androgens (1-6) over the past year. Their structures 
and binding affinity for the androgen receptor (RBA) are listed in 
this paper. 6 refs. 


11119 (DOE/ER/60407—4) Improving cancer treatment with 
cyclotron produced radionuclides: Progress report. Larson, 
S.M.; Finn, R.D. Sloan-Kettering Inst. for Cancer Research, New 
York, NY (USA). 15 Oct 1990. 4p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-86ER60407. Order Number 
DE91007335. Source: OSTI;NTIS; GPO Dep. 

The overall objective of this work was to promote nuclear 
medicine applications in oncology. This is being done by improving 
the scientific basis of diagnosis, treatment and treatment follow-up 
with cyclotron-produced tracers. For diagnostic use, positron- 
emitting isotopes such as Ga-66 and |-124 are being used. Initial 
studies on the characterization of He-4 particle energies required 
for Ga-66 production have been completed. Parameters for |-124 
radiolabelling of monoclonal antibodies have been determined; the 
labelled antibodies have been used in animal studies using 
positron emission tomography (PET) to quantify antibody concen- 
tration within tumors in vivo. Imaging physics studies have 
demonstrated that |-124 can be quantitatively imaged by PET, 
even in the presence of 100-told greater concentrations of |-131. 
Measurement of concentrations of label in vivo has been accom- 
plished in nuclei mice bearing neuroblastoma tumors and nude rats 
bearing human ovarian cancer cells. These studies have major im- 
plications for both the quantification of dosimetry and quantification 
kinetic assessment of anti-tumor antibody localization in vivo. For 
treatment of tumors, F-18 has been incorporated in 2-fluoro-2- 
deoxy glucose and 5-fluoro uridine, and O-15 labelled water has 
been produced. Reagents incorporating C-11 and N-13 are under 
development. In a related area, C-14 labelled colchicine is being 
studied as a means of assaying cells for multiple drug resistance 
(MDR). Cells expressing MDR are shown to retain significantly less 
C-14 colchiene. This suggest that colchiene retention may be of 
useful probe in modelling and studying MDR development in hu- 
man tumors. The precursor required for producing C-11 colchicine 
has also been synthesized. 11 refs. (MHB) 


11120 (INIS-mf-12143) Development of NMR tomographs 
for dedicated applications - Dedicated NMR Imaging Systems 
(DIS). Mueller, W.; Knuettel, B. Bruker Medizintechnik GmbH, Rhe- 
instetten (Germany, F.R.). Dec 1989. 136p. (in German). Order 
Number DE91003061. Source: OSTI;NTIS (US Sales Only);INIS. 

For the application of magnetic resonance (MR) in medicine 
three different magnet systems have been developed. These in- 
clude a superconducting magnet system with a field strength of 3 
Tesla and a room temperature bore diameter of 600 millimeters 
(mm), a resistive magnet system with a field strength of 0.35 Tesla 
and a free access of 480 mm, and a resistive magnet with a field 
strength of 0.47 Tesla and a free access of 140 mm. The super- 
conducting magnet system is capable of performing spectroscopy 
as well as imaging. The resistive magnet systems are basically 
suited for imaging, whereby the system with a free access of 140 
mm can be used especially for orthopaedic studies. 


11121 (INIS-mf-12745, pp. 565-572) Production of freeze 
dried kits for Tc-99m radiopharmaceutical preparation. El- 
Asrag, H.A.; El-Kolaly, M.T.; El-Sayed, E.A.A.; Barakat, M.F.; Harb, 
N.A.; Narasimhan, D.V.S.; El-Wetery, A.S.; Raieh, M. Egyptian So- 
ciety of Nuclear Sciences and Applications, Cairo (Egypt). 1988. 
426p. (CONF-8803238-: 4. conference of nuclear sciences and 
applications, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the 
fourth Conference on Nuclear Sciences and Applications. Vol. 2: 
Radiation sources; application and technology; basic nuclear sci- 
ences. Order Number DE91003063. Source: OSTI;NTIS (US 
Sales Only);INIS. 





An extensive work has been carried out over the last few years 
in the research and development of 99mTc-kits production. Most of 
the 99mTc-kits are prepared using stannous chloride as the reduc- 
ing agent complexed with an organic chelate. 99mTc-pertechnetate 
used in this study is prepared locally from neutron irradiated Mo03. 
Suitable formulation of the kit has been elaborated concerning 
chelate and stannous chioride amounts, pH and stabilizers. These 
kits are prepared under sterile conditions. Study is being carried 
out to apply irradiation sterilization to the freeze dried kits. Kits pro- 
duced now include: ethylene diamine pentacetic acid (DTPA), 
glucoheptonate, methylene diphosphonate, ethylene hydroxy- 
diphosphonate, phytate, deimercaptosuccinic acid (DMSA), human 
serum albumin (HSA) and sulfur colloid. Acknowledgement: The 
authors thank Prof. Dr. A.S. Emara, Head of Nuclear Chemistry 
Department for his interest and support of this work. This work was 
carried out according to technical assistance projects with IAEA 
(EGY/6/003 EGY/024). 


11122 (INIS-mf-12745, pp. 573-581) Quality and stability of 
some locally made Tc-99m radiopharmaceutical kits. El-Asrag, 
H.A.; El-Kolaly, M.T.; Harb, N.A.; El-Sayed, E.A. Egyptian Society 
of Nuclear Sciences and Applications, Cairo (Egypt). 1988. 426p. 
(CONF-8803238-: 4. conference of nuclear sciences and applica- 
tions, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth 
Conference on Nuclear Sciences and Applications. Vol. 2: Radia- 
tion sources; application and technology; basic nuclear sciences. 
Order Number DE91003063. Source: OSTI;NTIS (US Sales 
Only);INIS. 

99mTc-radiopharmaceutical freeze dried kits are widely used in 
diagnostic nuclear medicine. Most of kits are now produced locally. 
The produced kits are subjected to quality, apyrogenicity and effi- 
cacy of the final product. The moisture content was found to be 2. 
The loss of Sn(Il) content during manufacture and storage was de- 
termined by titration with KI03 solution and starch as indicator. The 
radiochemical purity was determined using whatmen No. 1 paper 
chromatography and ITLC-SG. In all cases more than 95% la- 


belling yield was obtained. The sterility was checked by incubation 
on fluid thipglycollate. The fever response in rabbits was used as a 
measure for the presence of pyrogen. All the produced kits are 
sterile, pyrogen free. The biological distribution of 99mTc-kits deter- 
mined in mice and rats agree with similar published data. The kits 
were found stable for more than 10 months and for at least 6 hr af- 
ter reconstitution with 99mTc04. 


11123 (INIS-mf-12745, pp. 590-597) Preparation of Tc-99m 
human serum albumin using stannous citrate and stannous 
chloride. El-Asrag, H.A.; El-Wetery, A.S.; El-Mohty, A.A. Egyptian 
Society of Nuclear Sciences and Applications, Cairo (Egypt). 1988. 
426p. (CONF-8803238—: 4. conference of nuclear sciences and 
applications, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the 
fourth Conference on Nuclear Sciences and Applications. Vol. 2: 
Radiation sources; application and technology; basic nuclear sci- 
ences. Order Number DE91003063. Source: OSTI;NTIS (US 
Sales Only);INIS. 

99mTc-albumin is widely used as radioactive indicator in the 
measurement of cardiac output by external counting techniques 
and in blood volume studies. The quality of 99mTc-albumin de- 
pends on the method of preparation. A comparative study had 
been carried out on the 99mTc-albumin preparation by the stan- 
nous chloride, stannous tartarate and stannous citrate method. The 
different parameters investigated for each method include: pH, al- 
bumin concentration, reductant concentration and ascorbic acid as 
antioxidant stabilizer. The biological distribution of 99mTc-albumin, 
prepared by different methods, were determined in mice and rats. 
A procedure was developed for the preparation of stannous human 
serum albumin (HSA) kit for human application the kit provides a 
freeze dried sterile formulation for reconstitution with sterile 99mTc 
pertechnetate solution to give 99mTc-Hsa, the effect of irradiation 
sterilization on the freeze dried kit was studied by spectrophoto- 
metric determination and biological distribution in mice and rats. 


11124 (INIS-mf-12763, pp. 98) The association of Hepatitis 
B antigenaemia with membranous glomerulonephritis in 
young males. Stannard, L. (Cape Town Univ. (South Africa)); 
Sinclair-Smith, C.; Wiggelinkhuizen, J. South African Society of 
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Pathologists (South Africa). 1983. 211p. (CONF-8307174-: 23. an- 
nual congress of the South African Society of Pathologists, Pretoria 
(South Africa), 4-6 Jul 1983). In 23rd Annual congress of the South 
African Society of Pathologists, Pretoria, 4-6 July 1983. Order 
Number DE91617260. Source: OSTI;NTIS (US Sales Only);INIS. 
Abstract only. NEPHRITIS/hepatitis; NEPHRITIS/males; 
ANTIGEN-ANTIBODY REACTIONS; BIOPSY; BLOOD SERUM; 
ELECTRON MICROSCOPY; HISTOLOGY; IMMUNOGLOBULINS; 
IMMUNOLOGY; NEPHRITIS; HEPATITIS; MALES; RADIOIM- 
MUNOASSAY; SEX DEPENDENCE; VIRAL DISEASES 


11125 (INIS-mf-12763, pp. 111) Laboratory monitoring of 
patients receiving interferon therapy. Lyons, S.F. (Witwatersrand 
Univ., Johannesburg (South Africa)); Schoub, B.D.; Chiu, M.-N.; 
Crespi, M. South African Society of Pathologists (South Africa). 
1983. 211p. (CONF-8307174—: 23. annual congress of the South 
African Society of Pathologists, Pretoria (South Africa), 4-6 Jul 
1983). In 23rd Annual congress of the South African Society of 
Pathologists, Pretoria, 4-6 July 1983. Order Number DE91617260. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. INTERFERON/laboratories; §INTERFERON/ 
monitoring; ANTIGENS; ENZYME IMMUNOASSAY; INTERFERON; 
LABORATORIES; MONITORING; LIGASES; NEOPLASMS; PA- 
TIENTS; PROTEINS; RADIOIMMUNOASSAY; THERAPY; VIRAL 
DISEASES 


11126 (INIS-mf—12763, pp. 148) A study of atopic allergy in 
asthma patients at Ga-Rankuwa Hospital. Crewe-Brown, H.H. 
(Medical Univ. of Southern Africa (MEDUNSA), Pretoria (South 
Africa)); Hay, |.T.; Barron, C.; Nyoka, C. South African Society of 
Pathologists (South Africa). 1983. 211p. (CONF-8307174—: 23. an- 
nual congress of the South African Society of Pathologists, Pretoria 
(South Africa), 4-6 Jul 1983). In 23rd Annual congress of the South 
African Society of Pathologists, Pretoria, 4-6 July 1983. Order 
Number DE91617260. Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. ASTHMA/allergy; ASTHMA; ALLERGY; 
EOSINOPHILS; IMMUNOGLOBULINS; PATIENTS; RADIOIM- 
MUNOLOGY; SOUTH AFRICAN ORGANIZATIONS 


11127 (INIS-mf-12763, pp. 156) Effect of in vivo adminis- 
tration of probucol on in vitro sterol synthesis in freshly 
isolated mononuclear leukocytes of human blood. McNamara, 
D.J. (South African inst. for Medical Research, Johannesburg 
(South Africa)); Bloch, C.A.; Botha, A.; Mendelsohn, D. South 
African Society of Pathologists (South Africa). 1983. 211p. (CONF- 
8307174—: 23. annual congress of the South African Society of 
Patho'ogists, Pretoria (South Africa), 4-6 Jul 1983). In 23rd Annual 
congress of the South African Society of Pathologists, Pretoria, 4-6 
July 1983. Order Number DE91617260. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Abstract only. BLOOD/carbon 14; BLOOD/cholesterol; AC- 
ETATES; BLOOD; CHOLESTEROL; CHROMATOGRAPHY; IN 
VITRO; IN VIVO; LEUKOCYTES; LIPIDS; PATIENTS; SAPONIFI- 
CATION; SYNTHESIS 


11128 (INIS-mf-12763, pp. 157) Carbon stable Isotope ra- 
tios of cholesterol in biological material. Mendelsohn, D. (South 
African Inst. for Medical Research, Johannesburg (South Africa)); 
Mendelsohn, L.; Immelman, R.; Vogel, J.C. South African Society of 
Pathologists (South Africa). 1983. 211p. (CONF-8307174—: 23. an- 
nual congress of the South African Society of Pathologists, Pretoria 
(South Africa), 4-6 Jul 1983). In 23rd Annual congress of the South 
African Society of Pathologists, Pretoria, 4-6 July 1983. Order 
Number DE91617260. Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. BIOLOGICAL MATERIALS/carbon 13; BIOLOGI- 
CAL MATERIALS/isotope ratio; BLOOD SERUM; CHOLESTEROL; 
FOOD; IN VIVO; METABOLISM; PATIENTS; PURIFICATION; 
THERAPY; TRACER TECHNIQUES 


11129 (INIS-mf—12763, pp. 180) Development of an in vitro 
model for the study of iron traffic between transferrin, red 
cells and macrophages. Adams, L. (Witwatersrand Univ., Johan- 
nesburg (South Africa)); Mendelow, B.; Torrance, J.; Simon, M.; 
Bothwell, T.H. South African Society of Pathologists (South Africa). 
1983. 211p. (CONF-8307174—: 23. annual congress of the South 
African Society of Pathologists, Pretoria (South Africa), 4-6 Jul 
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1983). In 23rd Annual congress of the South African Society of 
Pathologists, Pretoria, 4-6 July 1983. Order Number DE91617260. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. IRON/erythrocytes; IRON/macrophages; IRON/ 
transferrin; ADULTS; ANEMIAS; BABOONS; BONE MARROW; IN 
VITRO; IRON; ERYTHROCYTES; MACROPHAGES; TRANSFER- 
RIN; LABELLING; PRECURSOR; RADIOACTIVITY; TISSUE 
CULTURES 


11130 (INIS-mf—12763, pp. 185) Defective binding of spec- 
trin to ankyrim in a kindred with heriditary elliptocytosis (HE). 
Zail, S. (Witwatersrand Univ., Johannesburg (South Africa)); Coet- 
zer, T. South African Society of Pathologists (South Africa). 1983. 
211p. (CONF-8307174—: 23. annual congress of the South African 
Society of Pathologists, Pretoria (South Africa), 4-6 Jul 1983). In 
23rd Annual congress of the South African Society of Pathologists, 
Pretoria, 4-6 July 1983. Order Number DE91617260. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Abstract only. HEMIC DISEASES/proteolysis; | DIMERS; 
ERYTHROCYTES; PROTEOLYSIS; HEMOLYSIS; HEREDITARY 
DISEASES; IODINE 125; LABELLING; PATIENTS; PEPTIDES; 
RETICULOCYTES 


11131 (INIS-mf-12763, pp. 195) Kinetics, distribution and 
sites of sequestration of indium-111-labelled red cells in 
haemolytic anaemia. Wessels, P. (Orange Free State Univ., 
Bloemfontein (South Africa)); Pieters, H.; Heyns, A.duP.; Loetter, 
M.G. South African Society of Pathologists (South Africa). 1983. 
211p. (CONF-8307174—: 23. annual congress of the South African 
Society of Pathologists, Pretoria (South Africa), 4-6 Jul 1983). In 
23rd Annual congress of the South African Society of Pathologists, 
Pretoria, 4-6 July 1983. Order Number DE91617260. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Abstract only. ANEMIAS/indium 111; ANEMIAS; CHROMIUM 51; 
COMPARATIVE EVALUATIONS; ERYTHROCYTES; GAMMA 
CAMERAS; HEMOLYSIS; IMAGES; IN VIVO; LABELLING; PA- 
TIENTS; RADIONUCLIDE KINETICS 


11132 (INIS-mf-12763, pp. 173) Plasmapheresis in the 
management of Waldenstrom’s macroglobulinaemia. Prior, 
C.R.B. (Cape Town Univ. (South Africa)); Lloyd, A.J.l.; Wood, L.; 
Jacobs, P. South African Society of Pathologists (South Africa). 
1983. 211p. (CONF-8307174—: 23. annual congress of the South 
African Society of Pathologists, Pretoria (South Africa), 4-6 Jul 
1983). In 23rd Annual congress of the South African Society of 
Pathologists, Pretoria, 4-6 July 1983. Order Number DE91617260. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. IMMUNOGLOBULINS/blood plasma; ANEMIAS; 
CHEMOTHERAPY; ERYTHROCYTES; IMMUNOGLOBULINS; 
IRRADIATION; LYMPH NODES; LYMPHOCYTES; MENTAL DIS- 
ORDERS; PATIENTS; PLASMA CELLS; RADIOTHERAPY; 
SPLENOMEGALY; VISCOSITY 


11133 (INIS-mf-12763, pp. 192) Incorporation of ferritin 
iron into haem by guinea pig reticulocytes. Simon, M.O. (Wit- 
watersrand Univ., Johannesburg (South Africa)); MacPhail, A.P.; 
Torrance, J.D.; Bothwell, T.H. South African Society of Pathologists 
(South Africa). 1983. 211p. (CONF-8307174—: 23. annual congress 
of the South African Society of Pathologists, Pretoria (South 
Africa), 4-6 Jul 1983). In 23rd Annual congress of the South 
African Society of Pathologists, Pretoria, 4-6 July 1983. Order 
Number DE91617260. Source: OSTI;NTIS (US Sales Only);INIS. 
Abstract only. IRON/transferrin; ANEMIAS; CLEARANCE; ERY- 
THROCYTES; FERRITIN; GUINEA PIGS; IN VIVO; IRON; 
TRANSFERRIN; LABELLING; LIVER; RATS; RETICULOCYTES 


11134 (LHRL-LIB/Trans—7) Radiopharmacons for bone dis- 
eases diagnostics. Trajan, G. Australian Nuclear Science and 
Technology Organisation, Lucas Heights (Australia). May 1989. 4p. 
Translated from Hungarian - Magy. Traumatol. Orthop. Helyreall. 
Sebesz. (1976) v. 19(2) p. 146-151. Hungarian original included. 
Order Number DE91621261. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Translated from Hungarian - Magy. Traumatol. Orthop. Helyreall. 
Sebesz. (1976) v. 19(2) p. 146-151. Hungarian original included. 
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Some essential pharmacological and physical characteristics of 
several osteospecific radiopharmaceuticals are discussed. It is 
shown that among the osteotrophye isotope products tested and 
partly already marketed in Hungary, °°™Tc-HEDSPA and °™Te- 
pyrophosphate have the most advantageous characteristics. Both 
are suitable for the detection of pathologic processes causing reac- 
tive bone proliferation or increased turnover. Their excellent 
detectability is only matched by 'Sm-EDTA, which is inferior in 
other respects. Owing to their low radiation doses they can be used 
for the examination of young patients too. 9 refs., 2 tabs., 11 figs. 


11135 (ORNL/TM-11721) Nuclear Medicine Program 
progress report for quarter ending September 30, 1990. Knapp, 
F.F. Jr.; Ambrose, K.R.; Callahan, A.P.; McPherson, D.W.; 
Mirzadeh, S.; Srivastava, P.C.; Allred, J.F.; Hasan, A.; Lambert, 
C.R.; Lambert, S.J.; Rice, D.E. Oak Ridge National Lab., TN 
(USA). Feb 1991. 13p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC05-840R21400. Order Number 
DE91007663. Source: OSTI;NTIS; GPO Dep. 

An evaluation of the Oak Ridge National Laboratory (ORNL) 
alumina-based tungsten-188/rhenium-188 (W-188/Re-188) genera- 
tor system has continued. Our goal is to develop a prototype 
system which will provide sufficient levels of Re-188 for radiolabel- 
ing of tumor-specific antibodies for radioimmunotherapy. During 
this review period several sarhples were supplied for collaborative 
studies. Samples of rhenium-188 from the ORNL W-188/Re-188 
generators were supplied to the National Institutes of Standards 
and Technology (NIST) as a calibration standard. lodine-125- 
labeled IMP protein labeling agent was supplied to the University of 
Michigan for antibody radiolabeling studies (D. Buchsbaum, Ph.D.). 
The iodine-173-labeled BMIPP fatty acid analogue developed at 
ORNL was also supplied to collaborators at BNL for SPECT imag- 
ing studies of the effects of cocaine intoxication on myocardial fatty 
acid uptake in a canine model. lodine-125-BMIPP was also sup- 
plied to the University of Bonn, Germany for continuing metabolic 
studies in an isolated heart model. In this report the resumption of 
radioisotope production in the HFIR following the restart of this im- 
portant facility in July 1990 and the preparation and review and 
evaluation of issues for the DOE Tiger Team visit to ORNL on 
November 1—December 7 are also discussed. 2 figs., 1 tab. 


11136 (PNL-SA-18530) Internal radiation dosimetry for 
clinical testing of radiolabeled monoclonal antibodies. Fisher, 
D.R.; Durham, J.S.; Hui, T.E.; Hill, R.L. Pacific Northwest Lab., 
Richland, WA (USA). Nov 1990. 14p. Sponsored by AKZO (Re- 
search Division, The Netherlands); City of Hope National Medical 
Center; U.S. DOE Nuclear Energy; U.S. Department of Health and 
Human Services; University of Washington. DOE Contract AC06- 
76RL01830. Grant CA44991. (CONF-9011162—1: 3. conference on 
radioimmunodetection and radioimmunotherapy of cancer, Prince- 
ton, NJ (USA), 15-17 Nov 1990). Order Number DE91005613. 
Source: OSTI; NTIS; GPO Dep. 

In gauging the efficacy of radiolabeled monoclonal antibodies in 
cancer treatment, it is important to know the amount of radiation 
energy absorbed by tumors and normal tissue per unit administered 
activity. This paper describes methods for estimating absorbed 
doses to human tumors and normal tissues, including intraperi- 
toneal tissue surfaces, red marrow, and the intestinal tract from 
incorporated radionuclides. These methods use the Medical Inter- 
nal Radiation Dose (MIRD) scheme; however, they also incorporate 
enhancements designed to solve specific dosimetry problems en- 
countered during clinical studies, such as patient-specific organ 
masses obtained from computerized tomography (CT) volumetrics, 
estimates of the dose to tumor masses within normal organs, and 
multicellular dosimetry for studying dose inhomogeneities in solid 
tumors. Realistic estimates of absorbed dose are provided within 
the short time requirements of physicians so that decisions can be 
made with regard to patient treatment and procurement of radiola- 
beled antibodies. Some areas in which further research could 
improve dose assessment are also discussed. 16 refs., 3 figs. 


11137 (RIVM-248703001) Definition study of the project 
Dosimetry Brachytherapy. Bultman, J. Ministry WVC, Department 
Radioactivity and Radiation Applications-RIVM Collaboration. Ri- 
jksinstituut voor Volksgezondheid en Milieuhygiene, Bilthoven 





(Netherlands). May 1989. 39p. (In Dutch). Projectnr. 248703. Order 
Number DE91622671. Source: OSTI;NTIS (US Sales Only);INIS. 

Includes summaries in Dutch and English. 

The purpose of the research project Dosimetry Brachytherapy is 
the standardization of calibration methods and quality control pro- 
cedures used for Brachytherapy sources. Proposals to develop 
measurement standards and methods for calibrating these sources 
are presented. Brachytherapy sources will be calibrated in terms of 
reference airkerma rate or in terms of absorbed dose in water. 
Therefore, in this project, special attention will be given to the in- 
phantom measurement method described by Meertens and the use 
of re-entrant ionisation chambers as transfer standards. In this re- 
port, a workplan and time schedule is included. (author). 19 refs.; 1 
fig. 


5507 Microbiology 


Refer also to citation(s) 9351, 9383, 9384, 9534, 9835, 9896, 
11008, 11031, 11093, 11113, 11144 


11138 (NEDO-P-8910) Surveying research of convension 
system of CO, to hydrocarbon by microorganisms and etc. 
New Energy Development Organization, Tokyo (Japan). Mar 1990. 
170p. (In Japanese). Sponsored by New Energy and Indus- 
trial Technology Development Organization. Order Number 
DE91742214. Source: OSTI; NTIS (US Sales Only). 

This paper described the surveys and reasearches to search 
technical items to be wrestled with, on the system where CO 2 be- 
ing problem of global warming is fixed by microorganisms and etc. 
and effectively converted to useful chemical substances or energy 
soursces, considering the advance of biotechnology. In order to 
develop the conversion system by which CO 2 is converted 
through CO 2 fixing microoganisms to hydrocarbon, optimal mi- 
croorganism was selected from both side of growing rate and 
hydrocarbon productivity and then artificial mass cultivation tech- 
niques and hydrocarbon extracting techniques were surveyed. For 
the plant which can produce a large amount of hydrocarbon, plant 
of eucalyptus genus was selected to survey and research the 
method improving plant productivity. plant cell cultivation technique, 
kinds and applications of products produced by the plant and pliant 
cells. 220 refs., 82 figs., 43 tabs. 


5510 Physiological Systems 
Refer also to citation(s) 11187, 11188 


11139 (LA-UR-90-3733) A computational model of the 
cerebellum. Travis, B.J. Los Alamos National Lab., NM (USA). 
[1990]. 7p. Sponsored by U.S. DOE Office of Administration and 
Human Resource Management. DOE Contract W-7405-ENG-36. 
(CONF-9007190—1: Analysis and modeling of neural systems 
workshop, Berkeley, CA (USA), 25-27 Jul 1990). Order Number 
DE91004824. Source: OSTI;NTIS; GPO Dep. 

The need for realistic computational models of neural microarchi- 
tecture is growing increasingly apparent. While traditional neural 
networks have made inroads on understanding cognitive functions, 
more realism (in the form of structural and connectivity constraints) 
is required to explain processes such as vision or motor control. A 
highly detailed computational model of mammalian cerebellum has 
been developed. It is being compared to physiological recordings 
for validation purposes. The model is also being used to study the 
relative contributions of each component to cerebellar processing. 
28 refs., 4 figs. 


11140 (LA-UR-91-247) Attractor reconstruction from event 
related multi-electrode EEG-data. Mayer-Kress, G. (California 
Univ., Santa Cruz, CA (USA). Dept. of Mathematics); Barezys, C.; 
Freeman, W. Los Alamos National Lab., NM (USA). 23 Oct 1989. 
28p. Sponsored by U.S. DOE Office of Administration and Human 
Resource Management. DOE Contract W-7405-ENG-36. (CONF- 
9009338-1: Mathematical approaches to brain functioning 
diagnostics symposium, Prague (Czechoslovakia), 3-7 Sep 1990). 
Order Number DE91007472. Source: OSTI;NTIS; GPO Dep. 

We combine methods from Karhunen-Loeve decomposition and 
those from nonlinear dynamical systems theory to describe the 
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spatio-temporal chaos in signals from an array of 8*8 electrodes 
implanted on the surface of the olfactory bulb of a rabbit. We pro- 
pose several new approaches to analyse and quantify spatial and 
temporal modes of complexity in arrays of irregular time series. 28 
refs., 13 figs. 


5530 Agriculture and Food Technology 
Refer also to citation(s) 10609, 11106, 12179 


11141 (DOE/ER/13908-2) Characterization of a defective 
interfering RNA that contains a mosaic of a plant viral 
genome: Annual report, 1989. Morris, T.J.; Jackson, A.O. Califor- 
nia Univ., Berkeley, CA (USA). Dept. of Plant Pathology. [1990]. 
6p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO3-88ER13908. Order Number DE91007897. Source: 
OSTI;NTIS; GPO Dep. 

This research addresses the identification of viral sequences im- 
portant in viral pathogenicity through the molecular characterization 
of a unique class of symptom modulating RNAs called defective in- 
terfering RNAs (DI RNAs). DI RNAs are linear deletion mutants of 
viral genomes that complete with and interfere with the helper virus 
thus reducing the severity of the disease. Although Dis are com- 
mon components of animal virus infections, they are uncommon in 
plant infections. We have identified Dis in association with turnip 
crinkle virus (TCV). To evaluate the essential sequences of the Di 
RNAs, we have completely cloned and sequenced the helper virus 
genomes and have begun to investigate the origin and evolution Dl 
RNAs which arise de novo when host plants are inoculated with 
RNA transcripts derived from complete clones of the viral genomes. 
We have also developed a procedure to permit rapid cloning, se- 
quencing and the evaluation of the biological activity of Dl RNAs 
using PCR amplification methods. To address the mechanism of 
virus-host interactions leading to symptom attenuations, we have 
used molecular probes to study the replication and interference ef- 
fects of Dis in plants and protoplasts. In addition, we are in the 
process of constructing plasmids to permit the expression of Dis in 
transgenic tomatoes with the longer term goal of constructing 
plants with engineered resistance to plant viruses. 9 refs., 1 fig. 


11142 (DOE/ER/13908-3) Characterization of a defective 
interfering RNA that contains a mosaic of a plant viral 
genome: Progress . Morris, T.J.; Jackson, A.O. California 
Univ., Berkeley, CA (USA). Dept. of Plant Pathology. [1990]. 6p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG03- 
88ER13908. Order Number DE91007898. Source: OSTI;NTIS; 
GPO Dep. 

Our lab was the first to describe and characterize a defective in- 
terfering RNA (DI RNAs or Dis) in association with a small RNA 
plant virus (Hillman et al., 1987). The features of the Dis that we 
discovered in infections of tomato bushy stunt virus were compati- 
ble with the properties of Dis identified in many animal virus 
infections. Hence our discovery offered a comparably valuable tool 
for use in plant virus studies for the first time. Since then, we have 
also discovered the second example of plant viral DI RNAs associ- 
ated with turnip crinkle virus (TCV), a virus structurally related to 
TBSV (Li et al., 1989). We had demonstrated that the Dis were 
collinear deletion mutants of the genome of a cherry strain of 
tomato bushy stunt virus (TBSV). We had also shown that these 
low molecular weight RNAs interfered with the helper plant virus 
and modulated disease expression by preventing the development 
of a lethal necrotic disease in susceptible host plants. We also sug- 
gested that by exploring the mechanisms associated with the 
symptom attenuation effect, we might be able to devise novel 
strategies useful for engineering viral disease resistance. Recent 
results establishing TBSV as the likely etiologic agent of tomato 
plant decline lends urgency to such application in view of the seri- 
ous nature of this disease problem in the irrigated desert areas of 
California (Gerik & Duffus, 1989). To accomplish this, we defined 5 
major objectives for the grant period. We have completed three of 
the proposed research objectives and have made substantial 
progress on the other two. A reiteration of each of the proposed 
objectives follows along with a brief statement of the specific ac- 
complishments completed or expected to be completed before the 
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end of the grant period. Additional details of the research are pro- 
vided in the attached reprints and preprints. 16 refs., 2 figs. 


11143 (DOE/ER/13917-3) Genetic and biochemical basis of 
race-specific incompatibility in Pseudomonas syringae pv. 
glycinea-soybean interactions: Progress reort. Staskawicz, B.J. 
California Univ., Berkeley, CA (USA). Dept. of Plant Pathology. 
[1990]. 2p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO3-88ER13917. Order Number DE91007913. Source: 
OSTI;NTIS; GPO Dep. 

The expression of disease resistance in soybean toward the bac- 
terial pathogen Pseudomonas syringae pv. glycinea is determined 
by the interaction of specific avirulence genes in the pathogen that 
correspond to specific resistance genes in the host. Our work has 
focused on studying the interaction between the avirulence gene 
avrB and the soybean resistance gene Rpgi. Our recent work has 
concentrated on studying the promoter region of avrB. We have 
characterized the promoter or determining the initiation of transcrip- 
tion by primer extension and have shown that the avrB gene is 
transcribed from two initiation sites depending on whether the cells 
are grown in a fructose induction medium or whether they are 
grown on a citrate suppression medium. Preliminary experiments 
have shown that avrB protein was localized in the periplasmic 
space. In collaboration with Dr. Noel Keen we have also been 
successful in identifying a low molecular weight, extracellular, race- 
specific elicitor from cells of Pseudomonas syringae pvs. tomato 
and glycinea containing the avrD avirulence gene. Attempts to iso- 
late an elicitor from cells expressing the avrB gene have not been 
successful to date. Finally, we have cloned and identified the anal- 
ogous Hrp gene cluster from Pseudomonas syringae pv. tomato. 
This pathogen causes disease on both tomato and Arabidopsis 
thaliana. In addition to the above experiments, we have initiated a 
change in the direction of our research during the past year. This 
decision was based on the discovery that Arabidopsis thaliana is 
an excellent host for the bacterial pathogen Pseudomonas syringae 
pv. tomato. We feel that in order study disease resistance we must 
work in a system that allows us to clone and analyze the genes 
from both the host and the pathogen that control plant pathogen 
specificity and the expression of disease resistance. 6 refs. 


11144 (EUR-12633) Development of a method for testing 
the susceptibility of Salix alba to Erwinia salicis: Final report. 
Dingjan-Versteegh, A.M. (institute for Forestry and Urban Ecology, 
Wageningen (Netherlands)); de Kam, M. Commission of the Euro- 
pean Communities, Luxembourg (Luxembourg). Directorate 
General Telecommunications, Information Industries and Innova- 
tion; Institute for Forestry and Urban Ecology, Wageningen 
(Netherlands). 1990. 45p. Sponsored by Commission of the Euro- 
pean Communities. Contract EN3B-0032-NL. Source: OSTI;NTIS 
(US Sales Only);Office for Official Publications of the European 
Communities, 2, rue Mercier, L-2985 Luxembourg. 

Salix is one of the faster growing tree species that has potential 
for biomass plantations in Europe. This potential, however, is 
limited by the occurrence of a vascular disease caused by the bac- 
terium Erwinia salicis (Day) Chester. Selection and breeding of 
disease resistance is hampered by insufficient knowledge of the in- 
fection biology and ecology of the pathogen. The availability of 
specific antisera is of vital importance in the study of the infection 
biology and in monitoring bacterial populations inside the host. 
Therefore, one of the aims of the research was to improve the anti- 
sera. The composition of the soluble antigens of E. salicis was 
studied by enzyme-linked immunosorbent assay (ELISA), polyacry- 
lamide gel electrophoresis (PAGE) and electro-immunoblotting. 
Antiserum prepared to whole cells of E. salicis mainly contains an- 
tibodies to bacterial surface antigens or to soluble antigens. ELISA 
demonstrated the presence of bacterial soluble antigens in leaves 
of diseased willow trees and also in leaves of willow shoots which 
were placed in a solution of bacterial soluble antigens. An inocula- 
tion experiment was carried out to ascertain if there is a statistically 
significant correlation between plant water potential and response 
to artificial inoculation with E. salicis. To elucidate the mechanisms 
involved in pathogenicity and virulence of E. salicis, attempts were 
made to isolate the plasmids of the bacterium, however, it appears 
that E. salicis does not have plasmids. In collaboration with Ch. 
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Maceau (21), the E. salicis genome was isolated and a genomic li- 
brary was constructed in E. coli. 28 refs., 10 figs., 4 tabs. 


11145 (INIS-mf-12745, pp. 464-470) Effect of gamma radia- 
tion on plant growth, nodulation, nutritional status and yield 
of soybean. Mohamed, F.A.; Hefni, E.H.; Maghraby, G.M. Egyp- 
tian Society of Nuclear Sciences and Applications, Cairo (Egypt). 
1988. 426p. (CONF-8803238-: 4. conference of nuclear sciences 
and applications, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of 
the fourth Conference on Nuclear Sciences and Applications. Vol. 
2: Radiation sources; application and technology; basic nuclear 
sciences. Order Number DE91003063. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Field experiment was conducted under the conditions of a sandy 
clay-loam soil. Soybean seeds were exposed to gamma rays 
(0,5,10,20,40,80 and 160 Gry) before planting. Low-medium range 
of gamma rays (5-40 Gry), particularly at 20 Gry, considerably 
stimulated plant growth, nodules formation and development as 
well as the total uptake of N and Mn by plants. Significant increase 
in seed yield was obtained as a result of gamma rays ranged from 
10 to 40 Gry, but the dose of 160 Gry, reduced it. The total 
contents of protein and oil in seeds were highly related to the pro- 
duced yield, however their concentrations did not affect by the 
tested range of gamma rays. Generally, seed yield of soybean 
seemed to be positively related to the rate of plant growth, nodula- 
tion and nutritional status. Therefore, irradiation of seeds before 
planting with low gamma doses could be recommended to improve 
the productivity of soybean. 


11146 (INIS-mf—12745, pp. 471-477) Effect of gamma irradi- 
ation on yield and chemical constituent of sugar beet. 
Hammad, A.H.A.; El-Geddawi, |.H. Egyptian Society of Nuclear 
Sciences and Applications, Cairo (Egypt). 1988. 426p. (CONF- 
8803238-: 4. conference of nuclear sciences and applications, 
Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth Con- 
ference on Nuclear Sciences and Applications. Vol. 2: Radiation 
sources; application and technology; basic nuclear sciences. Order 
Number DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

Two field experiments were established at El Giza Research sta- 
tion in 1984/85 and 1985/86 to study the effect of gamma rays 0.0, 
3, 6, 9, 12 and 15 Krad on growth, yield and quality attributes of 
sugar beet cultivars namely kowegigamono (monogerm variety) 
and kowemira multigerm variety. Results showed that: 1. Low 
dosage (3 Krad) of gamma rays gave a stimulated effect on germi- 
nation percentage for monogerm variety and depressed that of 
multigerm variety. 2. Irradiation sugar beet seeds with 9 Krad had 
given a stimulated effect on root yield for two varieties and yield of 
leaves of the multigerm variety in both seasons. 3. Doses from 6 to 
12 Krad exerted a favourable and pronounced effect on root weight 
for the first rate and leaves for the later rate/plant. 4. Irradiation 
treatments had no effect on percent brise of the two varieties and 
percent purity during the two growing seasons except for the purity 
of the multigerm variety. 5. Low doses up to 9 Krad gave a signifi- 
cant increase on sucrose % and purity of the monogerm in the two 
growing seasons. 6. Gamma irradiation gave a variable effect on 
the N%, K, and Na contents in sugar beet root. 


11147 (INIS-mf-12745, pp. 478-483) Physiological response 
of wheat, maize and cotton to gamma irradiation. Sharabash, 
M.T.M.; Gaweesh, S.S.M.; Orabi, 1.0.A.; Hammad, A.H.A. Egyptian 
Society of Nuclear Sciences and Applications, Cairo (Egypt). 1988. 
426p. (CONF-8803238-—: 4. conference of nuclear sciences and 
applications, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the 
fourth Conference on Nuclear Sciences and Applications. Vol. 2: 
Radiation sources; application and technology; basic nuclear sci- 
ences. Order Number DE91003063. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Grains of wheat triticum aestivum vulgare cv. Giza 155, maize 
Zea mays cv. double hybrid strain 17 S and cotton seeds Gossyp- 
ium barbadence cv. Giza 67 were irradiated with successive doses 
of gamma rays from 0 to 64 Krad. Irradiating wheat grains with 1 
Krad, maize grains with 0.5 Krad and cotton seeds with 4 Krad 
stimulated their germination and enhanced the growth of seedlings 
and their chlorophyll content. Also, these doses activated Alpha- 
and Beta-Amylase in the seeds. Higher doses had suppression ef- 
fects. Peroxidase value in the seedlings of the three species was 





accelerated progressively in concomitant with the increase in the 
dosage. 


11148 (INIS-mf-12745, pp. 484-488) Comparative studies 
on three triticum species as affected by gamma radiation. 
Sharabash, M.T.M.; Shahin, A.H.; Gaweesh, S.S.M. Egyptian Soci- 
ety of Nuclear Sciences and Applications, Cairo (Egypt). 1988. 
426p. (CONF-8803238-: 4. conference of nuclear sciences and 
applications, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the 
fourth Conference on Nuclear Sciences and Applications. Vol. 2: 
Radiation sources; application and technology; basic nuclear sci- 
ences. Order Number DE91003063. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Wheat grains of three species, i.e. T. monococcum, T. durum 
and T. aestivum were irradiated with different doses started from 
0.5 Krad and were succesively doubled up to the dosage 64 Krad. 
It could be concluded that the promising dosage was 1 Krad for 
both monococcum and aestivum and 4 Krad for durum. The trait 
was based on germination, height of plant, number of spikes per 
plant, weight of spikes per plant, length of spike, weight of spike, 
number of spikelets per spike, number of grains per spike, yield of 
both grains and straw, and weight of 1000 seeds. 


11149 (INIS-mf—12745, pp. 489-493) Physiological response 
of lentils to gamma irradiation. Sharabash, M.T.M.; Orabi, |.0.A.; 
Hammad, A.H.A.; Gaweesh, S.M. Egyptian Society of Nuclear 
Sciences and Applications, Cairo (Egypt). 1988. 426p. (CONF- 
8803238—: 4. conference of nuclear sciences and applications, 
Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth Con- 
ference on Nuclear Sciences and Applications. Vol. 2: Radiation 
sources; application and technology; basic nuclear sciences. Order 
Number DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

Lentile seeds of Egyptian "Giza-9” and Pakistan varieties were ir- 
radiated to 0, 0.5, 1, 2, 4, 8, 16, 32, or 64 Krad of gamma rays. 
The two varieties responded differently, however the Pakistan lentil 
was more sensitive than the other one. The criteria of sensitivity 
was based on the change in the phenomena of both mature plant 
and the yield. In Giza-9 cultivar, dosages up to 16 Krad existed 
stimulating effects, whilst in Pakistan cultivar, all doses used 
showed deleterious effects. The doses from i to 4 Krad increased 
slightly the content of total-N, soluble-N, as well as protein content 
in Egyptian lentil only. 


11150 (INIS-mf—12745, pp. 494-498) Effect of gamma irradi- 
ation on Giza-117 barley. Shahine, A.H.; Sharabash, M.T.M.; 
Gaweesh, Salwa S. Egyptian Society of Nuclear Sciences and 
Applications, Cairo (Egypt). 1988. 4226p. (CONF-8803238-: 4. con- 
ference of nuclear sciences and applications, Cairo (Egypt), 6-10 
Mar 1988). In Proceedings of the fourth Conference on Nuclear 
Sciences and Applications. Vol. 2: Radiation sources; application 
and technology; basic nuclear sciences. Order Number 
DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

Grains of Giza-117 barley were irradiated with gamma ray doses 
started by 0.5 Krad and were successively doubled up to the 
dosage 64 Krad. Unirradiated grains were used as a control treat- 
ment. The dosage 2 Krad enhanced the germination of barley 
grains and increased the length of seedling, 14 days old. Whereas, 
all the used doses decreased the length of roots. Also, the dosage 
2 Krad gained the highest number of tillers per plant and the heavi- 
est weight of both spikes per plant and the yield of grains per 
feedan. Whilst, the dosage 8 Krad increased significantly the 
height of plant and weight of both plant and yield of straw per fed- 
dan. It has been confirmed that total-N did not exist significant 
difference against the used doses of gamma rays. Meanwhile, 
soluble-N was increased progressively by increasing the dosage. 
Whereas, protein content reached to its maximum values at the 
dosage 2 Krad. Amylase activity was enhanced slightly by increas- 
ing the dosage up to 2 Krad and there-after, it decreased 
progressively to reach its minimum activity at the dosage 64 Krad. 
On the other side, there was a progressive increase in peroxidase 
activity as the dosage increased. 


11151 (INIS-mf-12745, pp. 499-503) Effect of pre-sowing 
gamma irradiated lupin seeds on growth characters and yield 
components. Ragab, M.A. Egyptian Society of Nuclear Sciences 
and Applications, Cairo (Egypt). 1988. 426p. (CONF-8803238-—: 4. 
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conference of nuclear sciences and applications, Cairo (Egypt), 6- 
10 Mar 1988). In Proceedings of the fourth Conference on Nuclear 
Sciences and Applications. Vol. 2: Radiation sources; application 
and techno basic nuclear sciences. Order Number 
DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

Selected seeds of lupin were exposed to Co®-source to achieve 
doses of 2.5, 5, 10, 20, 40, 80, 160, or 320 Grey, beside the con- 
trol treatment, irradiated and unirradiated seeds were sown and the 
raised plants were grown under field condition at Agric. Dept. of 
Soil and Water Res. A.E.A. Representative plant samples were 
taken at early growth stage 15-days-old seedling at flowering and 
at harvest. The gained results could be summarized as follows: 
Plant growth parameters: Plant height, particularly at early stages 
and at flowering and the produced dry matter were statistically af- 
fected by the treatments. Leaf pigment content was intensified by 
almost 14-28% over control treatment. Total carbohydrates and sol- 
uble protein in plant leaves were statistically influenced by the 
applied irradiation doses. Number of pods was materially affected 
by the treatments while no remarkable effect was noted as far as a 
number of seeds/plant and dry weight of seeds/piant were consid- 
ered: consequently: seed index was not materially affected. 


11152 (INIS-mf-12745, pp. 422-430) Inherited sterility 
among Irradiated male cotton leaf worm, spodoptera littoralis 
boisd. Sallam, H.A.; Ibrahim, S.M. Egyptian Society of Nuclear 
Sciences and Applications, Cairo (Egypt). 1988. 426p. (CONF- 
8803238-: 4. conference of nuclear sciences and applications, 
Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth Con- 
ference on Nuclear Sciences and Applications. Vol. 2: Radiation 
sources; application and technology; basic nuclear sciences. Order 
Number DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 
Full-growth male pupae spodoptera littoralis were irradiated with 
5, 10, 15 and 20 krad and crossed with unirradiated female. The 
female fecundity among Fl progeny was greatly reduced by in- 
creasing dosages. The fecundity of F2 has not shown apparent 
effect at dose level 5 krad, but there was a slight decrease at the 
above tested doses. Among the F3 generation there was no sub- 
stantial difference in egg production. The F1 progeny was more 
sterile than parents. Among the F2 generation, the results indi- 
cated some recovery in egg hatch. Hatchability of F3 generation 
indicated evident recovery in egg hatch. Irradiation of males did not 
significantly affect the percentage of mated females, though it 
showed a slight decrease in Fi, F2 and F3 progeny. Generally, 
there was no evident difference in percentage of mated females 
with sperms in their spermatecae among all treatments. The 
average number of spermatophores per mated female showed pro- 
portional increase with tested doses. Among females of F1, there 
was obvious increase at dose level of 10, 15, and 20 krad. The 
mating frequency has not shown any apparent effect among F2 
and F3. The mortality among larvae of the F1 and F2 was high 
and dose-dependent, although there was an obvious reduction in 
the mortality among larvae of the F3. The average developmental 
time, required from egg hatch to adult emergence, seemed about 
normal for the progeny of all treatments. The sex ratio of F1, F2 
and F3 progeny was normal except in case of Fi progeny at the 
dose level 20 krad where the sex ratio altered in favour of male. 


11153 (INIS-mf-12745, pp. 431-438) Effect of radiation and 
ordinary storage on the chemical changes of the pear fruits. 
Mahmoud, A.A.; Roushdy, H.M.; Sewidan, A.M.; Taha, F. Egyptian 
Society of Nuclear Sciences and Applications, Cairo (Egypt). 1988. 
426p. (CONF-8803238—-: 4. conference of nuclear sciences and 
applications, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the 
fourth Conference on Nuclear Sciences and Applications. Vol. 2: 
Radiation sources; application and technology; basic nuclear sci- 
ences. Order Number DE91003063. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Glucose, fructose and sucrose, pectates, protopectin pectin and 
ascorbic acid percentage of the pear fruits treated with different 
doses of radiation (0,1,2,3 and 4 kGy) were determined during 
storage. The obtained data showed that there was a light increase 
in the glucose content in pear fruits by increasing the irradiation 
doses, but it decreased during storage, and there was an increase 
in fructose, sucrose and pectin percentage. This increase was ele- 
vated by increasing the irradiation doses and storage period, while 
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the pectates, protopectin and ascorbic acid contents were de- 
creased by increasing of irradiation doses and storage period. 


11154 (INIS-mf-12745, pp. 439-446) A study of some chem- 
ical changes in the pear fruits as affected by gamma radiation 
and cold storage. Mahmoud, A.A.; El-Latif, F.A.; Roushdy, H.M.; 
Taha, F. Egyptian Society of Nuclear Sciences and Applications, 
Cairo (Egypt). 1988. 426p. (CONF-8803238-: 4. conference of nu- 
clear sciences and applications, Cairo (Egypt), 6-10 Mar 1988). In 
Proceedings of the fourth Conference on Nuclear Stiences and 
Applications. Vol. 2: Radiation sources; application and technology; 
basic nuclear sciences. Order Number DE91003063. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The pear fruits of Le Conte Variety were irradiated with 0,1,2,3 
and 4 KGy and stored at (O°C+-1). Chemical changes were stud- 
ied at regular intervals during storage period. Significant results 
have been found with irradiated and non-irradiated samples regard- 
ing glucose, fructose, sucrose, pectin, pectates, proto-pectin and 
ascorbic and content. 


11155 (INIS-mf-12745, pp. 447-455) Effect of irradiation 
and cold storage on the physiological characteristics of the 
pear fruits. Mahmoud, A.A.; Roushdy, H.M.; El-Latif, F.A.; Taha, F. 
Egyptian Society of Nuclear Sciences and Applications, Cairo 
(Egypt). 1988. 426p. (CONF-8803238-: 4. conference of nuclear 
sciences and applications, Cairo (Egypt), 6-10 Mar 1988). In Pro- 
ceedings of the fourth Conference on Nuclear Sciences and 
Applications. Vol. 2: Radiation sources; application and technology; 
basic nuclear sciences. Order Number DE91003063. Source: 
OSTI;NTIS (US Sales Only);INIS. 

With the aim of extending shelf life of fruits and the effects of 
gamma irradiation at the 0, 1, 2, 3 and 4 KGy dose levels, the 
present investigation has been undertaken to illustrate, the possible 
application of gamma irradiation processing to prolong the storage 
period of mature pear fruit. Significant differences had been found 
between irradiated and non-irradiated fruits regarding total soluble 


solids, weight loss, decay, firmness, titrable acidity and moisture 
content. 


11156 (INIS-mf—12745, pp. 456-463) Changes in the physio- 
logical characteristics of mature pear fruits subjected to 
gamma irradiation. Mahmoud, A.A.; Sewidan, A.M.; Roushdy, 
H.M.; Taha, F. Egyptian Society of Nuclear Sciences and Applica- 
tions, Cairo (Egypt). 1988. 426p. (CONF-8803238—: 4. conference 
of nuclear sciences and applications, Cairo (Egypt), 6-10 Mar 
1988). In Proceedings of the fourth Conference on Nuclear Sci- 
ences and Applications. Vol. 2: Radiation sources; application and 
technology; basic nuclear sciences. Order Number DE91003063. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Moisture content, weight loss, firmness, titrable acidity total solu- 
ble solids and decay percentage of the pear fruits (variety of Le 
conte) of different treatments (0,1,2,3, and 4 KGy) were investi- 
gated during storage. The data reported show that there was a 
slight decrease in the moisture content and titrable acidity of pear 
fruits during storage and there was decrease in the firmness and 
decay percentage. This decrease was elevated by the increase of 
irradiation doses and storage period on the other hand, the weight 
losses and total soluble solids increased by increasing the irradia- 
tion doses and storage period. 


11157 (INIS-mf—12745, pp. 504-510) Effect of curing meth- 
ods and irradiation on the marketability of the processed 
garlic. Abdallah, M.A.; Farag, S.E.A.; El-Oksh, |.1.; Mahmoud, A.A. 
Egyptian Society of Nuclear Sciences and Applications, Cairo 
(Egypt). 1988. 426p. (CONF-8803238-: 4. conference of nuclear 
sciences and applications, Cairo (Egypt), 6-10 Mar 1988). In Pro- 
ceedings of the fourth Conference on Nuclear Sciences and 
Applications. Vol. 2: Radiation sources; application and technology; 
basic nuclear sciences. Order Number DE91003063. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The Chinese cultivar recorded a better drying ratio (3.5:1) than 
did the Egyptian garlic (3.7:1). No significant effect was observed 
for irradiation or curing method. The dried sliced Chinese garlic 
and higher rehydration ratio than that of the Egyptian cultivar. Also, 
shaded curing or gamma irradiation treatments had favourable ef- 
fect for improving the quality, i.e. increasing this ratio. Unirradiated 
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common-cured Egyptian garlic cloves caused a browning in the 
dried sliced product whereas the same treatment of Chinese garlic 
showed less browning. Irradiation resulted in reducing the optical 
density values, regardless of cultivar, curing method or storage of 
the dried product which extended to 6 months. Chinese garlic dried 
sliced product higher values than those of Egyptian cultivar. The ir- 
radiated samples were more pungent than those of unirradiated 
ones. Besides, the combined effect of shaded and irradiation gave 
higher pungency values. 


11158 (INIS-mf—12745, pp. 511-518) Effect of curing meth- 
ods, packaging and gamma irradiation on the weight loss and 
dry matter percent of garlic during curing and storage. Mabh- 
moud, A.A.; El-Oksh, I.I.; Farag, S.E.A. Egyptian Society of Nuclear 
Sciences and Applications, Cairo (Egypt). 1988. 426p. (CONF- 
8803238-: 4. conference of nuclear sciences and applications, 
Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth Con- 
ference on Nuclear Sciences and Applications. Vol. 2: Radiation 
sources; application and technology; basic nuclear sciences. Order 
Number DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

The Egyptian garlic plants, showed higher percent of weight loss 
at 17 or 27 days from curing compared to those of Chinese plants. 
The curing period of 17 days seemed satisfactory for the Egyptian 
cultivar, whereas, 27 days seemed to be enough for the Chinese 
garlic. No significant differences were observed between common 
and shaded curing methods in weight loss per cent. The Chinese 
garlic contained higher dry matter percentage than those of the 
Egyptian cultivar. Shaded cured plants of the two cultivars con- 
tained higher dry matter percent than those subjected to the 
common curing methods. Irradiation of garlic bulbs, shaded curing 
method and sack packaging decreased, in general the weight loss 
during storage in comparison with other treatments. 


11159 (INIS-mf—12745, pp. 519-531) Effect of curing meth- 
ods, packages and gamma irradiation on the sprouting, 
rooting, shrinkage, firmness, fungus and bacterial diseases of 
garlic during storage period. El-Oksh, I.I.; Mahmoud, A.A.; 
Farag, S.E.A. Egyptian Society of Nuclear Sciences and Applica- 
tions, Cairo (Egypt). 1988. 426p. (CONF-8803238-: 4. conference 
of nuclear sciences and applications, Cairo (Egypt), 6-10 Mar 
1988). In Proceedings of the fourth Conference on Nuclear Sci- 
ences and Applications. Vol. 2: Radiation sources; application and 
technology; basic nuclear sciences. Order Number DE91003063. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Sprouting expressed as sprouting percentage was inhibited by 
gamma rays, using common curing method and carton boxes 
resulted, generally, in reducing the sprouting percent. The adventi- 
tious roots cloves were completely inhibited by gamma irradiation 
treatment. No effect was observed for the other tested treatments. 
The percentage of shrunken cloves was reduced by irradiation, be- 
sides, a favourable effect for carton packages was noticed in 
comparison with that of sack ones. Firmness of whole Chinese 
garlic cloves was higher than that of Egyptian cultivar. Results 
showed also that gamma irradiation increased the firmness of the 
whole Egyptian garlic cloves at the end of storage period. No 
significant effect was observed for curing methods except for the ir- 
radiated shaded cured Egyptian garlic which recorded high values. 
Some fungus were isolated and identified from the discoloured 
cloves. The percentage infected cloves were lower in Chinese than 
in Egyptian cultivar. Irradiated cloves of common cured garlic were 
more susceptible than those of shaded cured garlic. Carton boxes 
were more effective in reducing the percent of attacked cloves than 
those of sack packages. 


11160 (INIS-mf-12745, pp. 532-543) Effect of curing meth- 
ods, packages and gamma irradiation on the quality of volatile 
garlic oil during storage. Farag, S.E.A.; El-Abbassi, F.; Mah- 
moud, A.A.; El-Oksh, I.|. Egyptian Society of Nuclear Sciences and 
Applications, Cairo (Egypt). 1988. 426p. (CONF-8803238-—: 4. con- 
ference of nuclear sciences and applications, Cairo (Egypt), 6-10 
Mar 1988). In Proceedings of the fourth Conference on Nuclear 
Sciences and Applications. Vol. 2: Radiation sources; application 
and technology; basic nuclear sciences. Order Number 
DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

The values of V.R.S. as a measurement of pungency, were de- 
creased gradually during storage especially in un-irradiated cloves 





treatments. Chinese garlic had higher values than Egyptian cultivar 
after 3,6 months. But after 9 months the pungency of Egyptian was 
higher than that of Chinese garlic. Irradiation decreased the V.R.S. 
after 3 and 6 months, but after 9 months the irradiated samples 
contained more V.R.S. than the unirradiated ones. No effect was 
observed for type of packages or curing methods. Gas chromato- 
graphic profiles, at harvest, proved that 35, 32 peaks were found in 
the volatile oil of Egyptian and Chinese cultivars, respectively. The 
identified compounds were dimethyl disulphide, diallyl disulphide, 
methy! allyl disulphide and dimethyl trisulphide. These compounds 
were found in either Egyptian or Chinese garlic. Besides, the 
dimethyl sulphide was detected in Chinese garlic. All tested treat- 
ments, i.e. cultivar, irradiation, curing methods and storage period, 
affected the percent and number of the identified constituents or 
unidentified compounds. Dimethyl sulphide and allyl sulphide were 
absent in the Egyptian Cultivar at harvest, but they were found dur- 
ing storage. Allyl sulphide was found in Chinese garlic only at end 
of storage period. 


11161 (INIS-mf-12745, pp. 544-549) The effect of ionizing 
radiation on the amino acids content and lipoxygenase en- 
zyme activity of broad bean at room temperature. Abdel-Rahim, 
A.E.; Mahmoud, A.A.; Salem, M.H.; Roushdy, M.H.; ElShibawi, 
K.M. Egyptian Society of Nuclear Sciences and Applications, Cairo 
(Egypt). 1988. 426p. (CONF-8803238-: 4. conference of nuclear 
sciences and applications, Cairo (Egypt), 6-10 Mar 1988). In Pro- 
ceedings of the fourth Conference on Nuclear Sciences and 
Applications. Vol. 2: Radiation sources; application and technology; 
basic nuclear sciences. Order Number DE91003063. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Total amino acids of broad bean (vicia faba, Giza 2) treated with 
(0, 0.05, 0.25, 1.0, 2.0 and 5.0 KGy) were analysed using thin-layer 
chromatography (T.L.C.). The obtained data showed that there was 
a slight decrease in the total amino acids (T.A.A.) of broad beans. 
This decrease was elevated by increasing the irradiation doses. 
Also there was slight decrease in methionine, cysteine, arginine, 
phenylalanine, lysine and tryptophan with increasing of irradiation 
doses. Aspartic acid and glutamic acid were resistant to higher 
dosage of irradiation (5.0 KGy). The lipoxygenase enzyme activity 
was reduced relative to control by elongation of storage time. 


11162 (INIS-mf-12745, pp. 550-554) Economic evaluation 
and extending storage period of irradiated meat in Egypt. Mah- 
moud, A.A. Egyptian Society of Nuclear Sciences and Applications, 
Cairo (Egypt). 1988. 426p. (CONF-8803238-—: 4. conference of nu- 
clear sciences and applications, Cairo (Egypt), 6-10 Mar 1988). In 
Proceedings of the fourth Conference on Nuclear Sciences and 
Applications. Vol. 2: Radiation sources; application anc’ technology; 
basic nuclear sciences. Order Number DE91003063. Source: 
OSTI;NTIS (US Sales Only);INIS. 

This study was carried out with the "Egypt's mega gamma 1” 
cobalt-60 irradiator. Using a dose of 5 KGy and storage at 2+-1°C 
some organoleptic properties were studied. The refrigerated irradi- 
ated meat have a shelf life of more than 30 days, whereas the 
unirradiated samples lasted only up to 7 days. On the other hand 
the study of economic evaluation of irradiated meat showed that 
the activity of cobalt-60 source needed to satisfy requirement of 
gamma-irradiation processing of the 25% annual production of 
slaughtered livestock in Egypt has been figured as 2.3 Mci for a to- 
tal activity. 


11163 (INIS-mf-12745, pp. 555-558) Extending shelf-life 
and economic evaluation of strawberry irradiated in Egypt. 
Mahmoud, A.A. Egyptian Society of Nuclear Sciences and Applica- 
tions, Cairo (Egypt). 1988. 426p. (CONF-8803238-: 4. conference 
of nuclear sciences and applications, Cairo (Egypt), 6-10 Mar 
1988). In Proceedings of the fourth Conference on Nuclear Sci- 
ences and Applications. Vol. 2: Radiation sources; application and 
technology; basic nuclear sciences. Order Number DE91003063. 
Source: OSTI;NTIS (US Sales Only);INIS. 

This study was made on "Egypt's mega gamma |” irradiator the 
radiation which is cobalt-60. The following dose was studied in de- 
tail 3.5 KGy, was compared with unirradiated sample was studied 
at the same time. The storage conditions for refrigeration were 4+- 
1°C. During storage periodic fruits were carried out as certain 
organoleptic properties. The refrigerated irradiated fruits have a 
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shelf life of more than 30 days, whereas the unirradiated ones last 
only up to 14 days. On the other side the study of economic evalu- 
ation of irradiated strawberry showed that the activity of cobalt-60 
source needed to satisfy requirement of gamma-irradiation pro- 
cessing of the annual strawberry production in Egypt has been 
figured a 0.563 Mci for a total activity. 


11164 (INIS-mf-12745, pp. 559-564) Quality evaluation of ir- 
radiated Holland onion bulbs and potato tubers after shipment 
to Egypt. Mahmoud, A.A.; Langerak, D.Is.; Farkas, J.; Roushdy, 
H.M. Egyptian Society of Nuclear Sciences and Applications, Cairo 
(Egypt). 1988. 426p. (CONF-8803238—: 4. conference of nuclear 
sciences and applications, Cairo (Egypt), 6-10 Mar 1988). In Pro- 
ceedings of the fourth Conference on Nuclear Sciences and 
Applications. Vol. 2: Radiation sources; application and technology; 
basic nuclear sciences. Order Number DE91003063. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The paper describes the general sprouted bulbs and tubers, edi- 
ble and spoilage percentage of irradiated onions and potatoes 
treated in the Netherlands and shipped to Egypt. Radiation doses 
of 0.05, 0.1 KGy inhibited sprouting completely in Dutch onions 
and potatoes respectively. 


11165 (INIS-mf-12785) Improvement of mungbean, mash- 
bean and lentil through induced mutations and conventional 
techniques. Malik, |.A.; Saleem, M.; Ali, Y. Nuclear Inst. for Food 
and Agriculture, Peshawar (Pakistan). Jun 1989. 11p. Order Num- 
ber DE91622587. Source: OSTI;NTIS (US Sales Only);INIS. 

NIFA annual report 1988-89. 

The research work on mungbeans, mashbeans and lentil is 
aimed at creating genetic variability and to evolve high yielding va- 
rieties having early and uniform maturity, non-shattering pods, 
larger seed size, good quality and resistance to diseases. Improve- 
ment in plant type, increase in the biological nitrogen fixation 
capacity and wider adaptability to different sowing seasons and 
forming are also amongst the major breeding objectives in these 
crops species. (author). 


11166 (INIS-mf-12786) Evaluation of early maturing and 
high yielding mutants/varieties and improved germplasm of 
cotton through the use of induced mutations and hybridiza- 
tion. Iqbal, R.M.S.; Chaudhary, M.B; Aslam, M.; Badshaha, A. 
Nuclear Inst. for Food and Agriculture, Peshawar (Pakistan). Jun 
1989. 10p. Order Number DE91622588. Source: OSTI;NTIS (US 
Sales Only);INIS. 

NIFA annual report 1988-89. 

A detailed survey was conducted to evaluate the yield perfor- 
mance of different cotton varieties in cotton growing area of the 
Pakistan. It is noted that 69.2% of small farmers cultivated NIAB- 
78 contribute a major portion in the national production. A number 
of hybrid mutants from different genetic sources had been tested 
and eight advanced mutants having morphological characteristics 
i.e. plant height, leaf foliage and boll number/size were selected to 
test the yield potential and suitability for present/future demand. It 
was noted that ail the mutants gave higher yield as compared to 
NIAB-78. (A.B). 


11167 (INIS-mf-12787) Evolution of high yielding chickpea 
varieties, having improved plant type and disease resistance, 
through induced mutations. Sadiq, M.; Hussan, M.; Haq, M.A. 
Nuclear Inst. for Food and Agriculture, Peshawar (Pakistan). Jan 
1989. 8p. Order Number DE91622589. Source: OSTI;NTIS (US 
Sales Only);INIS. 

NIFA annual report 1988-89. 

The breeding programme on the use of induced mutations, in 
chickpea for genetic variability for better plant type, grain yield and 
disease resistance has been started. The chickpea mutant variety 
is one of the leading varieties being extensively grown throughout 
Pakistan and has played its role in stabilizing the chickpea produc- 
tion in the country. Four chickpea varieties were treated, each with 
two dosed of gamma rays. The main purpose of the mutagenic 
treatment of these varieties/cultivars, was induce multiple resis- 
tance. (A.B.). 


11168 (INIS-mf-12788) Studies on the controlled release 
pesticide formulation for pest control in cotton using isotope 
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technique. Jamil, F.F.; Qureshi, M.J.; Naqvi, S.H.M. Nuclear Inst. 
for Food and Agriculture, Peshawar (Pakistan). Jun 1989. 5p. Order 
Number DE91622590. Source: OSTI;NTIS (US Sales Only);INIS. 

NIFA annual report 1988-89. 

Cotton plants were treated with 14C-carbofuran, cold carbofuran 
formulation and granular carbofuran pesticides. Sampling of soil 
and formulation pieces from the field was done at the end of ex- 
periment. Data for insect attack was also recorded throughout the 
crop season. Cotton plants treated with cold carbofuran formulation 
and granular carbofuran, their soil samples and residual cold for- 
mulation pieces were analyzed by HPLC. (A.B). 


11169 (INIS-mf-12789) Improvement of rice through 
induced mutations. Awan, M.A.; Cheema, A.A.; Sajjad, M.S. Nu- 
clear Inst. for Food and Agriculture, Peshawar (Pakistan). Jun 
1989. 10p. Order Number DE91622591. Source: OSTI;NTIS (US 
Sales Only);INIS. 

NIFA annual report 1988-89. 

In this report four semidwarf mutants of rice were evaluated for 
their physicochemical and milling characteristics. The results shows 
that all the mutants as well as Basmati 370 are less bursting dur- 
ing cooking as compared to Basmati 385. Plant breeding behavior 
and quality characters for relatively salt tolerant and grain yield has 
also been discussed in this report. (A.B.). 
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5601 Radiation Effects 


Refer also to citation(s) 9775, 10850, 10853, 10955, 10988, 11049, 
11068, 11112, 12195 


11170 (CIEMAT-649) Biological dosimetry of ionizing radi- 
ation by chromosomal aberration analysis. Naviet, J.M. 
(Universidad de Alcala de Henares, Madrid (Spain) Dept. Ciencias 
Morfologicas y Cirugia); Gonzalez, S.; Silva, A. Centro de Investi- 
gaciones Energeticas, Medioambientales y Tecnologicas, Madrid 
(Spain). [1991]. 15p. Order Number DE91741661. Source: OSTI; 
NTIS (US Sales Only). 

Biological dosimetry consists of estimating absorbed doses for 
people exposed to radiation by mean biological methods. Several 
indicators used are based in haemathological, biochemical, and cy- 
togenetic data, although nowadays without doubt, the cytogenetic 
method is considered to be the most reliable. In this case, the 
study of chromosomal aberrations, normally dicentric chromo- 
somes, inperipheral lymphocytes can be related to absorbed dose 
through an experimental calibration curve. An experimental dose- 
response curve using dicentric chromosomes analysis, X-rays at 
300 kVp, 114 rad/min and temperature 37°C has been produced. 
Experimental data is fitted to model Y = alfa+@,D+62D*, where Y 
is the number of dicentrics per cell and D the dose. The curve is 
compared with those produced elsewhere. (Author) 


11171 (CIEMAT-649) Biological dosimetry of ionizing radi- 
ation by chromosomal aberration analysis. Naviet Armenta, 
J.M. (Universidad de Alcala de Henares, Madrid (Spain) Dept. 
Ciencias Morfologicas y Cirugia); Gonzalez, S.; Silva, A. Centro de 
Investigaciones Energeticas, Medioambientales y Tecnologicas 
(CIEMAT), Madrid (Spain). 1990. 17p. Order Number DE91621193. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Biological dosimetry consists of estimating absorbed doses for 
people exposed to radiation by mean biological methods. Several 
indicators used are based in haemathological, biochemical, and cy- 
togenetic data, although nowadays without doubt, the cytogenetic 
method is considered to be the most reliable. in this case, the 
study of chromosomal aberrations, normally dicentric chromo- 
somes, in peripheral lymphocytes can be related to absorbed dose 
through an experimental calibration curve. An experimental dose- 
response curve using dicentric chromosomes analysis, X-rays at 
300 kVp, 114 rad/min and temperature 37°C has been produced. 
Experimental data is fitted to model Y = a+8,D+82D*, where Y is 
the number of dicentrics per cell and D the dose. The curve is 
compared with those produced elsewhere. (Author). 
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11172 (CONF-901274—1) Hematopoietic cell crisis: An 
early stage of evolving myeloid leukemia following radiation 
exposure. Seed, T.M. Argonne National Lab., IL (USA). [1990]. 
26p. Sponsored by U.S. DOE Energy Research. DOE Contract 
W-31109-ENG-38. From International symposium on radiation car- 
cinogenesis in the whole-body system; Tokyo (Japan); 5-6 Dec 
1990. Order Number DE91006770. Source: OSTI;NTIS;INIS; GPO 
Dep. 

Under select radiological conditions, chronic radiation exposure 
elicits a high incidence of myeloproliferative disease, principally 
myeloid leukemia (ML), in beagles. Previously we demonstrated 
that for full ML expression, a four-stage preclinical sequence is re- 
quired, namely (1) suppression, (2) recovery, (3) accommodation, 
and (4) preleukemic transition. Within this pathological sequence, a 
critical early event has been identified as the acquisition of radiore- 
sistance by hematopoietic progenitors that serves to mediate a 
newfound regenerative hematopoietic capacity. As such, this event 
“sets the stage” for preleukemic progression by initiating progres- 
sion from preclinical phase 1 to 2. Due to the nature of target cell 
suppression, the induction of crisis, and the outgrowth of progeni- 
tors with altered phenotypes, this preleukemic event resembles the 
“immortalization” step of the in vitro transformation sequence fol- 
lowing induction with either physical and chemical carcinogens. 
The radiological, temporal, and biological dictates governing this 
event have been extensively evaluated and will be discussed in 
light of their role in the induction and progression of chronic radia- 
tion leukemia. 35 refs., 2 tabs. 


11173 (CONF-9011167-1) Probing altered hematopoietic 
progenitors of preleukemic dogs with JANUS fission neutrons. 
Seed, T.M.; Kaspar, L.V. Argonne National Lab., IL (USA). [1990]. 
19p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From International colloquium on neutron radiation 
biology; Rockville, MD (USA); 5-7 Nov 1990. Order Number 
DE91006484. Source: OSTI;NTIS;INIS; GPO Dep. 

Toward the goal of developing basic insights to mechanisms of 
radiation leukemogenesis, the authors have developed a canine 
model that responds to protracted courses of low-daily-dose 
gamma irradiation with high incidences of mayeloproliferative 
disease (MPD), principally myeloid leukemia. Using this model sys- 
tem, the authors have identified and partially characterized a 
four-phase preclinical sequence in the induction of MPD, including 
(1) suppression, (2) recovery, (3) accommodation, and (4) 
preleukemic transition. Further, they have identified within this se- 
quence, a critical early hematopoietic target cell event that appears 
to promote progression of the initial preclinical phase to the second 
preclinical phase. This key target cell event is characterized by the 
acquisition of increased radioresistance to low-LET gamma rays by 
granulocyte/monocyte-committed progenitors (CFU-GM). In order to 
gain further insight into the basis of this critical event, the acquired 
survival responses of preleukemic progenitors have been probed in 
vitro with high-LET fission neutrons. 23 refs., 4 figs., 1 tab. 


11174 (CONF-9011167—2) Neutron issues in the JANUS 
mouse program. Carnes, B.A.; Grahn, D. Argonne National Lab., 
IL (USA). [1990]. 13p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From International colloquium on 
neutron radiation biology; Rockville, MD (USA); 5-7 Nov 1990. Or- 
der Number DE91006469. Source: OSTI;NTIS;INIS; GPO Dep. 
Over the last 25 years, the JANUS program in the Biological and 
Medical Research Division at Argonne National Laboratory (ANL) 
has compiled a database on the response of both sexes of an F, 
hybrid mouse, the B6CF, (C57BL/6 x BALB/c), to external whole- 
body irradiation by ®°Co +-rays and fission neutrons. Three basic 
patterns of exposure for both neutrons and +-rays have been in- 
vestigated: single exposures, 24 equal once-weekly exposures, 
and 60 equal once-weekly exposures. All irradiations were termi- 
nated at predetermined total doses, with dose calculated in 
centigrays at the midline of the mouse. Three endpoints will be dis- 
cussed in this paper: (1) life shortening, (2) a point estimate for 
cumulative mortality, and (3) the hazard function. Life shortening is 
used as an analysis endpoint because it summarizes, in a single 
index, the integrated effect of all injuries accumulated by an organ- 
ism. Histopathological analyses of the mice used in the ANL 
studies have indicated that 85% of the deaths were caused by 





neoplasms. Connective tissue tumors were the dominant tumor in 
the B6CF, mouse, with tumors of lymphoreticular origin accounting 
for approximately 80% of this class. The latter two endpoints will 
therefore be used to describe the life table experience of mice dy- 
ing from the lymphoreticular class of tumors. Dose-response 
models will be applied to the three endpoints in order to describe 
the response function for neutron exposures, evaluate the effect of 
dose range and pattern of exposure on the response function for 
neutrons, and provide a set of neutron relative biological effective- 
ness (RBE) values of the ANL database. 25 refs. 


11175 (DOE/EH-0166T) DOE [Department of Energy] Epi- 
demiologic Research Program: Selected bibliography. USDOE 
Assistant Secretary for Environment, Safety and Health, Washing- 
ton, DC (USA). Health Communication and Coordination Div. Jan 
1991. 78p. Sponsored by U.S. DOE Environment Safety & Health. 
Order Number DE91007057. Source: OSTI;NTIS; GPO Dep. 

The objective of the Department of Energy (DOE) Epidemiologic 
Research Program is to determine the human health effects result- 
ing from the generation and use of energy, and from the operation 
of DOE facilities. The program has been divided into seven general 
areas of activity: the Radiation Effects Research Foundation 
(RERF) which supports studies of survivors of the atomic weapons 
in Hiroshima and Nagasaki, mortality and morbidity studies of DOE 
workers, studies on internally deposited alpha emitters, medical/ 
histologic studies, studies on the genetic aspects of radiation dam- 
age, community health surveillance studies, and the development 
of computational techniques and of databases to make the results 
as widely useful as possible. Excluding the extensive literature 
from the RERF, the program has produced 380 publications in 
scientific journals, contributing significantly to improving the under- 
standing of the health effects of ionizing radiation exposure. In 
addition, a large number of public presentations were made and 
are documented elsewhere in published proceedings or in books. 
The purpose of this bibliograhpy is to present a guide to the re- 
search results obtained by scientists supported by the program. 


The bibliography, which includes doctoral theses, is classified by 
national laboratory and by year. Multi-authored studies are indi- 
cated only once, according to the main supporting laboratory. 


11176 (DOE/EH-0171P) Radiation exposures for DOE [De- 
partment of Energy] and DOE contractor employees, 1988: 
Twenty-first annual report. Merwin, S.E. (Pacific Northwest Lab., 
Richland, WA (USA)); Traub, R.J.; Millet, W.H. Pacific Northwest 
Lab., Richland, WA (USA). Dec 1990. 209p. Sponsored by U.S. 
DOE Environment Safety & Health, DOE Contract AC06- 
76RL01830. Order Number DE91008243. Source: OSTI;NTIS;INIS; 
GPO Dep. 

This is the 21st in a series of annual radiation exposure reports 
published by the Department of Energy (DOE) or its predecessors. 
This report summarizes the radiation exposures received at DOE 
and DOE contractor facilities in 1988. Radiation exposures to both 
employees and visitors are included. Trends in radiation exposures 
are evaluated by comparing the doses received in 1988 to those 
received in previous years. The significance of the doses is ad- 
dressed by comparing them to the DOE limits and by correlating 
the doses to health risks based on risk estimates from expert 
groups. This report represents a significant advancement from pre- 
vious reports because it is the first for which detailed exposure 
data are available for each individual monitored at a DOE facility. 
This reports contains information on different types of radiation 
doses, such as penetrating, shallow, and neutron doses. It also 
contains analysis of exposures by age, sex, and occupation of the 
exposed individuals. This report is the first of any federal organiza- 
tion that presents such detailed exposure data. The purpose of this 
report is to disseminate information regarding radiation exposures 
received at US Department of Energy (DOE) and DOE contractor 
facilities. The primary purpose of this practice is to ensure that the 
DOE occupational dose limits are not exceeded and that as low as 
reasonably achievable (ALARA) goals are met. A secondary pur- 
pose, however, is to provide information that can be used by other 
organizations and individuals who wish to collect and analyze such 
information. This information may be useful for estimating the effect 
of changing dose limits on operations at DOE facilities, determining 
the progress of DOE with respect to the ALARA principle, or, in 
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combination with epidemiological information, assisting researchers 
in determining whether or not low doses of ionizing radiation are 
harmful. 23 refs., 20 figs., 23 tabs. 


11177 (DOE/ER/60455-T3) Mechanisms for radiation dam- 
age in DNA: Progress report, June 1, 1990-May 31, 1991. 
Sevilla, M.D. Oakland Univ., Rochester, Mi (USA). Dec 1990. 10p. 
Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO2-86ER60455. Order Number DE91007882. Source: 
OSTI;NTIS;INIS; GPO Dep. 

In this project we have proposed several mechanisms for radia- 
tion damage and recently radiation protection to DNA and its 
constituents, and have detailed a series of experiments utilizing 
electron spin resonance spectroscopy to test the proposed mecha- 
nisms. In the first year of the current effort we made several 
important scientific breakthroughs which have impact on the radia- 
tion protection provided by thiols as well as the oxygen 
enhancement effect. In this year’s effort we have continued our in- 
vestigation of radioprotection by thiols in the direct radiolysis of 
DNA. Also in this year’s work we have investigated the localization 
of the initial charges on DNA after irradiation. We find that cytosine, 
not thymine, is the principal locus for excess charge, whereas gua- 
nine is confirmed as the initial site for the cationic charge. Detailed 
studies of the reactivity of these ionic species within DNA and with 
thiols have been undertaken. For example, we have investigated 
the reactions of thiols of differing charge with these clearly identi- 
fied DNA primary radicals. In allied work we have begun studies on 
the radiation protective effects of nitroxyl free radicals on cultured 
lens epithelial cells. These stable radicals species act as SOD 
mimics and greatly reduce oxidative damage to cellular systems. In 
addition studies of radiation effects on lipids have been performed 
which shed light on the only other proposed site for cell kill, the 
membrane. During this fiscal year four articles have been pub- 
lished, three are in press, and several are in preparation. Five 
papers have been presented at scientific meetings. 15 refs. 


11178 (DOE/ER/60592-6) Particle deposition in human and 
canine tracheobronchial casts: Annual progress report. Co- 
hen, B.S. New York Univ., NY (USA). Medical Center. 15 Jan 
1991. 64p. Sponsored by U.S. DOE Environment Safety & Health. 
DOE Contract FG02-87ER60592. Order Number DE91007364. 
Source: OSTI;NTIS; GPO Dep. 

The aim of this work is to measure deposition patterns and effi- 
ciencies of aerosol particles within realistic, single-pathway physical 
models of the tracheobronchial airways of humans and experimen- 
tal animals over a range of particle sizes for a variety of respiratory 
modes and rates. This will provide data needed to assess the dose 
to the bronchial epithelium from inhaled radon progeny. In the cur- 
rent year theoretical studies based on a developing flow model 
were extended. We concluded that although the developing flow 
model is better predictor of the data than assumption of parabolic 
flow, the predicated deposition is significantly lower than that 
predicted by our best fit equation. The mass size dispersion of par- 
ticles classified according to their electrical mobilities was aiso 
studies. For the conditions tested, doubly charged particles consti- 
tuted 9-13% of the total particle number concentration and 24-48% 
of the total mass concentration. We demonstrated that the multiply 
charged particles are effectively removed, and nearly monodisperse 
particles produced, if an impactor is placed in the aerosol genera- 
tion system. A condensation aerosol generator was constructed 
and tested for the production of high concentrations of radioactively 
tagged aerosol particles with diameters from 0.2 to 10um. 9 refs. 


11179 (DOE/ER/60836-2) Research in radiobiology: An- 
nual report of work in progress in immunobiology of 
experimental host-tumor relationships. Utah Univ., Salt Lake 
City, UT (USA). Radiobiology Div. 15 Jan 1991. 8p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-89ER60836. Or- 
der Number DE91007936. Source: OSTI;NTIS;INIS; GPO Dep. 
immunogenic or regressive tumors demonstrate high constitutive 
or inducible levels of MHC expression, while most virulent, aggres- 
sive tumors exhibit a low level of MHC Class 1 expression. Results 
with UVR-induced tumors suggest that a significant role is played 
by the T-cell lymphokine, +-interferon (-yIFN), in the modulation of 
MHC molecule expression in vivo. Virulent tumors induced by 
bone-seeking radionuclides may be refractory to IFN stimulation 
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of MHC molecule expression. In contrast, any regressive tumors 
might be highly responsive to IFN, increase MHC expression, and 
consequently display an immunogenic phenotype. Alternatively, it is 
also possible that some tumors might be fully responsive to the 
Class 1 modulatory influences of yIFN, but lack the capacity to 
stimulate synthesis of this lymphokine by host T cells. We pre- 
sented experiments designed to: (1) describe the virulence, latency 
period, and transplantation characteristics of 2°®Pu, °47Am, and 
®Th tumors arising as osteogenic sarcomas and hepatic carcino- 
mas, (2) determine the relationship between inducible expression 
of MHC Class 1 molecules by yIFN and in vivo immunogenicity of 
these radioisotope-induced tumors, and (3) elucidate any molecular 
mechanisms responsible for a lack of responsiveness to IFN or a 
failure to induce host IFN production exhibited by virulent tumors. 
Our study has also been designed to determine whether the 
immunologic status of a prospective host, plays any role in the sus- 
ceptibility to, the induced malignancies. Our proposal will test these 
relationships in tumor biology using 2®Pu-, *41Am-, and ?2°Th- 
induced bone and liver tumors in a syngeneic rodent system. 


11180 (INIS-BR-2383) Effects of ionizing radiation on cro- 
toxin (toxin of Crotalus durissus terrificus venom): molecular 
studies. Souza Filho, J.N. de. Instituto de Pesquisas Energeticas 
e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1988 59p. (in Por- 
tuguese). Order Number DE91622577. Source: OSTI;NTIS (US 
Sales Only);INIS. 

It is know that the ionizing radiation is able to change signifi- 
cantly the biological and antigenic response of a toxin depending 
of the dose and irradiation’s conditions, probable by structural al- 
terations caused by radiation. In this work, the crotoxin, principal 
neurotoxin of the South American rattlesnake venom, was isolated 
using molecular exclusion chromatography with Sephadex G-75 
and follwed by precipitation on the isoelectric point. Fractions in the 
concentration of 2 mg of protein/m1 0.85% NaCl were irradiated in 
a source of sup(60)Co GAMMACELL with dose rate of 1100 Gy/h 
using doses of 250, 500, 1000, 1500 and 2000 Gy. It was determi- 
nated for these samples, the proteic concentration (Lowry’s 
method), the content sulphydryl (Eliman’s method), the profile elec- 
trophoretic (SDS-PAGE), the toxicity by lethal dose 50% in mice 
and the antigenic response using crotalic antiserum by the diffusion 
imunoassay (Ouchterlony’s method). The results showed the 
formation of aggregates and loss of protein in solution by precipita- 
tion. In the dose of 1000 Gy and higher it was possible to observe 
the presence of sulphydryl groups indicating the breakage of S-S 
bridges. The lethal dose 50% increased 2 times for the dose of 
1000 Gy and 3.5 times for 1500 Gy shoding a detoxication. By the 
other hand, the antigenic response seems to be still intact at doses 
up to 1000 Gy. (author). 


11181 (INIS-BR-2384) Studies of labelling conditions for 
gentamicin with sup(99m)Tc. Complexation with ruthexium. 
Establishment of pharmacokinetics parameters through com- 
partmental analysis. Carvalho, O.G. de. Instituto de Pesquisas 
Energeticas e Nucleares (IPEN), Sao Paulo, SP (Brazil). 1988 
105p. (In Portuguese). Order Number DE91622578. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Gentamicin sulphate is an aminoglycoside antibiotic type specifi- 
cally used for treatment of infections produced by Gram-negative 
bacterias but at the other hand it presents ototoxic reactions as a 
serious side effect. The main purpose of labelling gentamicin with 
sup(99m)Te was to obtain a radioactive tracer to carry out biologi- 
cal studies and compartmental analysis of this antibiotic. The 
optimal labelling conditions of gentamicin sulphate with 
sup(99m)Tc, using sodium pertechnetate solution eluted from a 
sup(99)Mo- sup(99m)Te generator, were stablished by testing dif- 
ferent masses of antibiotic, and reduction agent (SnCl sub(2).2H 
sub(2)O), and also different reaction time and final labelling PH. 
The same labelling procedure was used with Re (amonium perre- 
nate) in order to obtain some semi-quantitative approximations of 
the chemical structure of the complex formed, since Re and Tc 
present similar chemical characteristics. In this way it is possible to 
suggest the role that the groups NH2 and C-O bonding of the gen- 
tamicin play in the complexation process. From the studies of the 
biological uptake of sup(99m)Tc-gentamicin sulphate in rats, the 
kidneys showed the highest affinity for the antibiotic. The maximum 
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uptake was observed in 180 to 240 minutes followed by a decrease 
of it afterwards. For the dose and time used, no significative up- 
take by the auricular region was detected. Curve of plasma decay 
of sup(99m)Tc-gentamicin was obtained, and from the exponentials 
of each beanch of this curve respective half-lives were calculated. 
Furthermore the apparent volume of distribution was determined, 
and with the residual radioactivity in the body, the biological half-life 
and total clearance were obtained. The distribution of sup(99m)Tc- 
gentamicin in rats was set in a bi-compartments in addition to a 
retention one for the 24 hours time interval studied. (author). 


11182 (INIS-BR-2385) Cytologic and _ radiosensibilizer 
action of the methylene blue. Teixeira, P.C.N. Universidade Fed- 
eral, Rio de Janeiro, RJ (Brazil). Inst. de Biofisica. 1989 117p. (in 
Portuguese). Order Number DE91622561. Source: OSTI;NTIS (US 
Sales Only);INIS. 

This work was designed with the aim of studying the use of 
Methylene Blue as a possible cellular sensitizer to heat and X-rays 
effects. We were able to show that MB can sensitize bacteria to 
these two agents. This sensitization is dependent on factors that 
can interfere with the penetration of the dye through the cellular 
membrane, like temperature, concentration and permeability. On 
the other hand, the sensitization is dependent on repair systems. 
In this work, we show that damages induced by heat and MB are 
repaired chiefly by the excision repair system, since mutants defi- 
cient in UVR ABC endonuclease or in DNA polimerase | are very 
sensitive to this treatment. This was confirmed by measuring the 
excision of sup(3)H labeled thymidine from the DNA after treatment 
of bacteria with heat and MB. Repair of damage produced by X- 
rays depends on the DNA polimerase | enzyme. It seems that MB 
can interfere with this enzyme inhibiting the repair of X-rays pro- 
duced lesions. It is shown too that MB alone, in alkaline conditions, 
can induce single-strand-breaks in DNA. This means that in the 
cells, MB probably induces alkali labilizations that become SSB in 
alkaline conditions. Since X rays are used in cancer therapy, and 
MB penetrates preferably in malignant cells, our aim was to deter- 
mine the possibility of using these two agents to improve the 
discrimination of the lethal effects of X-rays between malignant and 
normal cells. (author). 


11183 (INIS-mf-12763, pp. 93) A technique for investigat- 
ing the inactivation of Hepatitis A virus in water by 
chlorination. Grabow, W.O.K. (Council for Scientific and Industrial 
Research, Pretoria (South Africa). Div. of Water Technology); Du 
Preez, M.; Prozesky, O.W.; Gauss-Muller, V.; Deinhardt, F. South 
African Society of Pathologists (South Africa). 1983. 211p. (CONF- 
8307174—: 23. annual congress of the South African Society of 
Pathologists, Pretoria (South Africa), 4-6 Jul 1983). In 23rd Annual 
congress of the South African Society of Pathologists, Pretoria, 4-6 
July 1983. Order Number DE91617260. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Abstract only. HEPATITIS/chlorination; HEPATITIS/inactivation; 
HEPATITIS/water; BACTERIOPHAGES; CARCINOMAS; CELL 
CULTURES; COLIFORMS; COMPARATIVE EVALUATIONS; 
DETECTION; DISINFECTANTS; HEPATITIS; CHLORINATION; IN- 
ACTIVATION; WATER; PURIFICATION; RADIOIMMUNOASSAY; 
VIRAL DISEASES; WATER TREATMENT 


11184 (INIS-mf-12763, pp. 202) Radiation damage and re- 
pair of human lymphocyte DNA. Van Rensburg, E.J. (Pretoria 
Univ. (South Africa)); Louw, W.K.A.; Izatt, H.; Hugo, N.; Pitout, 
M.J.; Van der Watt, J.J. South African Society of Pathologists 
(South Africa). 1983. 211p. (CONF-8307174—: 23. annual congress 
of the South African Society of Pathologists, Pretoria (South 
Africa), 4-6 Jul 1983). In 23rd Annual congress of the South 
African Society of Pathologists, Pretoria, 4-6 July 1983. Order 
Number DE91617260. Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. DNA/dna repair; DNA/strand breaks; DNA; IN 
VITRO; IN VIVO; LYMPHOCYTES; RADIATION EFFECTS; RA- 
DIOSENSITIVITY; RADIOTHERAPY; RNA 


11185 (KURRI-TR-338) Proceedings of the symposium on 
‘radiation research in life science’: Mechanism of cellular and 
body damage induced by radiation. Ikushima, Takaji (ed.). Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor Inst. Jul 1990. 





86p. (In Japanese). (CONF-9002170—: Symposium on radiation re- 
search in life science, Osaka (Japan), 28 Feb - 2 mar 1990). Order 
Number DE91745056. Source: OSTI;NTIS (US Sales Only);INIS. 

This issue is the collection of the papers presented at the title 
symposium. Seven of the papers presented are indexed individu- 
ally. (J.P.N.). 


11186 (ORNL/TM—11705) Technical background for shal 
low (skin) dose equivalent evaluations. Ashley, J.C.; Turner, 
J.E.; Crawford, O.H.; Hamm, R.N.; Reaves, K.L.; McMahan, K.L. 
Oak Ridge National Lab., TN (USA). Jan 1991. 41p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE91007858. Source: OSTI;NTIS;INIS; GPO Dep. 
Department of Energy Order 5480.11 describes procedures for 
radiation protection for occupational workers. The revisions dealing 
with non-uniform exposure to the skin are the subject of this report. 
We describe measurements and analysis required to assess shal- 
low (skin) dose equivalent from skin contamination. 6 refs., 4 tabs. 


11187 (PNL-SA-18334) Dosimetry model for bronchial and 
extrathoracic tissues of the respiratory tract. James, A.C. (Pa- 
cific Northwest Lab., Richland, WA (USA)); Cross, F.T.; Durham, 
J.S.; Briant, J.K.; Gehr, P.; Masse, R.; Cuddihy, R.G.; Birchall, A. 
Pacific Northwest Lab., Richland, WA (USA). Nov 1990. 40p. Spon- 
sored by U.S. DOE Environment Safety & Health. DOE Contract 
AC06-76RL01830. (CONF-900733-6: 3. international workshop on 
respiratory tract dosimetry, Albuquerque, NM (USA), 1-3 Jul 1990). 
Order Number DE91006890. Source: OSTI;NTIS;INIS; GPO Dep. 

The Task Group to Review the Lung Model for the International 
Commission on Radiological Protection (ICRP) is proposing to re- 
vise the dosimetry model for the respiratory tract on the basis of 
the relative radiosensitivities of the various tissue components. The 
task group considers that if all tissues were to receive the same ra- 
diation dose, approximately 64% of fatal cancers would be likely to 
arise in the bronchi, about 12% in the bronchioles, about 20% in 
extrathoracic tissues (divided between the naso— and oropharynx 
and larynx), and only about 4% in the alveolar-interstitial tissue, 
with a very small fraction of all cancers (less than 0.1%) in lymph 
nodes. A new and detailed treatment of dose received by epithelia 
in the tracheo-bronchiolar and extra-thoracic regions of the respira- 
tory tract is therefore required. This paper describes the approach 
proposed by the task group to evaluate doses to presumed target 
cells in each of these tissues at risk in the respiratory tract from 
non-uniform irradiation by a-, B- and electron-emitters. The task 
group’s approach takes into account the impact of observed phe- 
nomena that may cause long-lived radionuclides to be retained in 
epithelial tissues: the uptake of particles by the airway wall; the 
chemical binding of sparingly soluble nuclides in epithelial tissues; 
and, especially in the bronchi and bronchicles, the slow clearance 
of particles by mucus. Values of dose, weighted by the task group’s 
proposed relative risk factors are calculated for several types of a- 
and £- emitters. These weighted doses are compared with the 
committed effective dose equivalent calculated using the current 
ICRP lung model, in which the simplifying assumption is made that 
all of the activity retained in the thorax uniformly irradiates the 1 kg 
mass of a “composite” lung. 11 refs., 14 figs., 7 tabs. 


11188 (PNL-SA-18335) The respiratory tract deposition 
model proposed by the ICRP Task Group. James, A.C. (Pacific 
Northwest Lab., Richland, WA (USA)); Briant, J.K.; Stahlhofen, W.; 
Rudolf, G.; Egan, M.J.; Nixon, W.; Gehr, P. Pacific Northwest Lab., 
Richland, WA (USA). Nov 1990. 38p. Sponsored by U.S. DOE En- 
vironment Safety & Health. DOE Contract AC06-76RL01830. 
(CONF-900733-7: 3. international workshop on respiratory tract 
dosimetry, Albuquerque, NM (USA), 1-3 Jul 1990). Order Number 
DE91007209. Source: OSTI;NTIS;INIS; GPO Dep. 

The Task Group has developed a new model of the deposition of 
inhaled aerosols in each anatomical region of the respiratory tract. 
The model is used to evaluate the fraction of airborne activity that 
is deposited in respiratory regions having distinct retention 
characteristics and clearance pathways: the anterior nares, the ex- 
trathoracic airways of the naso- and oropharynx and larynx, the 
bronchi, the bronchioles, and the alveolated airways of the lung. 
Drawn from experimental data on total and regional deposition in 
human subjects, the model is based on extrapolation of these data 
by means of a detailed theoretical model of aerosol transport and 
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deposition within the lung. The Task Group model applies to all 
practical conditions, and for aerosol particles and vapors from 
atomic size up to very coarse aerosols with an activity median 
aerodynamic diameter of 100 um. The model is designed to predict 
regional deposition in different subjects, including adults of either 
sex, children of various ages, and infants, and also to account for 
anatomical differences among Caucasian and non-Caucasian sub- 
jects. The Task Group model represents aerosol inhalability and 
regional deposition in different subjects by algebraic expressions of 
aerosol size, breathing rates, standard lung volumes, and scaling 
factors for airway dimensions. 35 refs., 13 figs., 2 tabs. 


11189 (UCRL-JC—104810-Rev.1) An introduction to biologi 
cal dosimetry: Revision 1. Mendelsohn, M.L. Lawrence 
Livermore National Lab., CA (USA). Oct 1990. 12p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-48. 
(CONF-9010249-3-Rev.1: International symposium on trends in bi- 
ological dosimetry, Lerici (Italy), 23-27 Oct 1990). Order Number 
DE91007125. Source: OSTI;NTIS; GPO Dep. 

In the mode of therapeutic medicine and pharmacology, biologi- 
cal dosimetry is the refinement of delivered chemical or physical 
dose by observation and measurement of the subject for the 
purpose of understanding treatment variables, individualizing treat- 
ment, minimizing toxicity and maximizing therapeutic effect. In the 
mode of toxicology and biological research biological dosimetry is a 
general strategy to pursue cause and effect relationships across 
subjects, doses and species, to understand and generalize the 
mechanisms of biological damage, and to predict and prevent 
ultimate toxic effects. In the mode of epidemiology and human biol- 
ogy, biological dosimetry is the retrospective reconstruction of dose 
in occupationally, environmentally and medically exposed subjects 
in order to identify human toxins, to study human toxicology, to 
improve human risk assessment, to identify unusual human sus- 
ceptibilities, to provide independent eviderice of exposure or risk, 
and to understand the nature of human disease. 4 refs., 1 tab. 


11190 


(UCRL-JC—105779) Potential health risks from pos- 
tulated accidents involving the Pu-238 RTG [radioisotope 


thermoelectric or] on the Ulysses solar exploration 
mission. Goldman, M. (California Univ., Davis, CA (USA)); Nelson, 
R.C.; Bollinger, L.; Hoover, M.D.; Templeton, W.; Anspaugh, L. 
Lawrence Livermore National Lab., CA (USA). 2 Nov 1990. 16p. 
Sponsored by U.S. Department of Defense; U.S. DOE Defense 
Programs; National Aeronautics and Space Administration. DOE 
Contract W-7405-ENG-48. (CONF-910116-19: 8. symposium on 
space nuclear power systems, Albuquerque, NM (USA), 6-10 Jan 
1991). Order Number DE91007142. Source: OSTI;NTIS; GPO Dep. 

Potential radiation impacts from launch of the Ulysses solar 
exploration experiment were evaluated using eight postulated acci- 
dent scenarios. Lifetime individual dose estimates rarely exceeded 
1 mrem. Most of the potential health effects would come from in- 
halation exposures immediately after an accident, rather than from 
ingestion of contaminated food or water, or from inhalation of re- 
suspended plutonium from contaminated ground. For local Florida 
accidents (that is, during the first minute after launch), an average 
source term accident was estimated to cause a total added cancer 
risk of up to 0.2 deaths. For accidents at later times after launch, a 
worldwide cancer risk of up to three cases was calculated (with a 
four in a million probability). Upper bound estimates were calcu- 
lated to be about 10 times higher. 83 refs. 


11191 (WSRC-MS-90-291-Rev.1) Design and operation of 
internal dosimetry programs: Revision 1. LaBone, T.R. West- 
inghouse Savannah River Co., Aiken, SC (USA). [1991]. 46p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO09- 
89SR18035. (CONF-910137-3-Rev.1: 24. midyear topical meeting 
of the Health Physics Society, Raleigh, NC (USA), 20-25 Jan 
1991). Order Number DE91006411. Source: OSTI;NTIS; GPO Dep. 

The proposed revision to USNRC 10 CFR 20 and the USDOE 
Order 5480.11 require intakes of radioactive material to be evalu- 
ated. Radiation dose limits are based on the sum of effective dose 
equivalent from intakes and the whole body dose from external 
sources. These significant changes in the regulations will require, 
at a minimum, a complete review of personnel monitoring pro- 
grams to determine their adequacy. In this session we will review a 
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systematic method of designing a routine personnel monitoring pro- 
gram that will comply with the requirements of the new regulations. 
Specific questions discussed are: (a) What are the goals and ob- 
jectives of a routine personnel monitoring program? (b) When is a 
routine personnel monitoring program required? (c) What are the 
required capabilities of the routine personnel monitoring program? 
(d) What should be done with the information generated in a 
personnel monitoring program? Specific recommendations and in- 
terpretations are given in the session. 5 refs., 3 figs., 33 tabs. 
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11192 (WSRC-RP-89-588-Rev.2) Mitigation options for fish 
kills in L Lake and Pond C: Revision 2. Paller, M.H. Westing- 
house Savannah River Co., Aiken, SC (USA). Nov 1989. 23p. 
Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC09-89SR18035. Order Number DE91007917. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This report concerns mitigation options for reducing or eliminat- 
ing the fish kills that occur in L Lake and Pond C as a result of 
reactor operations. These kills occur when fish that have entered 
the discharge areas during outages are killed by the rapid rises in 
temperature that follow reactor re-starts. Factors that have been 
observed to influence the severity of the kills include the length of 
the outage, season during which the outage occurs, reactor power 
level, and size of the fish in the discharge area. Without mitigation, 
fish kills can be expected to occur in Pond C with approximately 
the same frequency and severity as in the past. Even in the ab- 
sence of mitigation, however, it is unlikely that future fish kills in L 
Lake will be as severe as the large kill that occurred in December 
1986. Fish abundance in Region 2 of L Lake (where severe kills 
occurred in the past) has declined over 90% since 1986, largely 
due to a reduction in the abundance of juvenile sunfish (which con- 
stituted approximately 99% of past kills). There are basically three 
categories of mitigation options: changes in reactor operations, 
methods to exclude fish from time discharge areas, and methods 
to promote the escapement of fish from the discharge area. These 
options vary in approach, scope, and anticipated expense. Most 
would need to be researched in greater depth before it would be 
possible to predict their effectiveness more definitively. While the 
options have the potential to greatly reduce mortalities, none can 
totally eliminate mortalities. The only way of ensuring the elimina- 
tion of all mortalities is to reduce effluent temperatures to sublethal 
levels with properly designed and operated cooling technology. 18 
refs., 2 figs., 1 tab. 
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Refer also to citation(s) 9561, 10480, 10956, 11 036, 11052, 11067, 
11076, 11077, 11078, 11175 


11193 (CONF-8910245-Summs., pp. 155-174) Biological ef- 
fects of silicon carbide whiskers. Johnson, N.F. (inhalation 
Toxicology Research Institute, Albuquerque, NM (USA)). USDOE 
Assistant Secretary for Conservation and Renewable Energy, 
Washington, DC (USA). Office of Industrial Programs. Jul 1990. 
From Advanced Heat Exchangers Program review meeting; Hern- 
don, VA (USA); 11-12 Oct 1989. In Advanced Heat Exchangers 
Program review meeting. Summary report. 282p. Order Number 
DE91004625. Source: OSTI;NTIS. 

This presentation describes the progress of a project to deter- 
mine the physical characteristics and the in vitro toxicity of SiC 
whiskers. The SiC whiskers are examined for durability in mock bi- 
ological fluids, their cytotoxicity towards established cell lines, their 
ability to transform cell lines and primary lung cells. This report 
consists of copies of overheads used in the presentation and a 
record of a question and answer session. 


11194 (CONF-9010249-2) Quantitative changes in sets of 
proteins as markers of biological response. Giometti, C.S. 
(Argonne National Lab., IL (USA)); Taylor, J.; Gemmell, M.A.; Tol- 
laksen, S.L.; Lalwani, N.D.; Reddy, J.K. Argonne National Lab., IL 
(USA). [1990]. 11p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From International symposium on 
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trends in biological dosimetry; Lerici (Italy); 23-27 Oct 1990. Order 
Number DE91006368. Source: OSTI;NTIS; GPO Dep. 

Exposure to either physical or chemical insults triggers a cas- 
cade of bio-chemical events within the target cell. This response 
requires adjustment within the protein population of the cell, some 
proteins becoming more abundant (those involved in the cellular 
response), others less abundant (those not required or counterpro- 
ductive to the response). Thus, quantitative changes in the global 
protein population of an exposed biological system may well serve 
as an indicator of exposure, provided the alterations observed are 
selective and dose-dependent. In this paper we present results 
from a study in which liver protein changes induced by exposure of 
mice to chemicals known to cause peroxisome proliferation and 
subsequent hepatocellular carcinoma where monitored. Clofibrate, 
and its chemical analog ciprofibrate, are hypolipidemic drugs. 
Di-(ethylhexyl)phthalate (DEHP) is a plasticizer used widely in dis- 
posable containers for blood products. WY-14643 is a chemical 
shown to cause hypolipidemic and peroxisome proliferation, similar 
to clofibrate, ciprofibrate and DEHP, but structurally different from 
these three chemicals. Thus, two of the four chemicals are struc- 
turally similar while the remaining two are very distinct, although all 
four chemicals cause the same gross biological response. Our re- 
sults show that although common protein effects are observed in 
mice exposed to these chemicals, each chemical also causes spe- 
cific alterations in selective subsets of proteins that could serve as 
markers of a particular exposure. 13 refs., 4 figs., 1 tab. 


11195 (DOE/SR/18001-4) Development of critical life stage 
assays: Teratogenic effects of SRS effluent components on 
freshwater fish, gambusia: Final report. Guram, M.S. Voorhees 
Coll., Denmark, SC (USA). Nov 1990. 73p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract FG09-87SR18001. Order 
Number DE91006743. Source: OSTI;NTIS; GPO Dep. 

The final report of the research carried out at Voorhees College 
contains a composite compilation of the last two years work. The 
data note variation in the number of young fish delivered per fe- 
male vary markedly between several ponds on the SRS and of 
SRS ponds. The reasons for this are unknown at present. Initial re- 
search was carried out on the effects on the developing fish fetus 
of various substances that may have produced these variations. 
Further study is necessary to identify the factors that produce the 
observed alterations. 7 figs., 5 tabs. 
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11196 (PNL-SA-19017) Biological effects of extremely low- 
frequency electromagnetic fields: In vivo studies. Anderson, 
L.E. Pacific Northwest Lab., Richland, WA (USA). Jan 1991. 57p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC06- 
76RLO01830. (CONF-910184—1: Scientific workshop on health 
effects of electromagnetic radiation on workers, Cincinnati, OH 
(USA), 30-31 Jan 1991). Order Number DE91007899. Source: 
OSTI;NTIS; GPO Dep. 

Until the last few decades, the natural background levels of 
atmospheric electric and magnetic fields were extremely low; how- 
ever, they have since dramatically increased. The industrialization 
and the electrification of society have resulted in the exposure of 
people, animals and plants to a complex milieu of elevated electro- 
magnetic (EM) fields that span all frequency ranges. In the past 
two decades, research programs throughout the world have greatly 
expanded in scope and depth to address such issues. Significant 
progress has been achieved, both in defining the ways living 
organisms interact with ELF fields and in describing biological ef- 
fects, both real and potential, from such fields. Much of this effort 
has been directed toward electric fields of power frequencies. 
However, frequencies other than 50 and 60 Hz have also been ex- 
amined, and research has been expanded to include magnetic as 
well as electric fields. Although it is now clear that ELF EM fields 
do cause biological effects, the basis for those effects and the un- 
derlying mechanisms of interaction remain largely unknown, and 
the health implications for humans and animals have yet to be fully 
determined. This paper specifically examines the biological effects 
of exposure to ELF EM fields observed in in vivo (animal) studies. 
An attempt is made to evaluate experimental results and, insofar 





as possible, interpret them with respect to potential health implica- 
tions. An overview of current concepts and possible mechanisms is 
given, and possible future directions of research are discussed. 
126 refs., 2 figs., 1 tab. 
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11197 (DOE/EH/79072-T6) Fire Protection Review: Ross 
Aviation, Albuquerque, New Mexico: Technical report. Ramsey, 
S.E.; Sharland, J.R. Factory Mutual Research Corp., Norwood, MA 
(USA). Feb 1991. 19p. Sponsored by U.S. DOE Environment 
Safety & Health. DOE Contract AC01-88EH79072. Order Number 
DE91007365. Source: OSTI;NTIS; GPO Dep. 

The purpose of this survey was to review the facility fire protec- 
tion program and to make recommendations or to identify areas 
according to the following criteria established by the US Department 
of Energy: Recommendations which would be made as the result 
of a Highly Protected Risk (HPR) fire inspection of an industrial fa- 
cility. (This would include “human element” recommendations.) 
Identification of areas where provision of automatic protection 
would limit a fire or explosion loss to $1,000,000. Identification of 
Maximum Foreseeable Loss (MFL) areas where loss potential ex- 
ceeds $50,000,000 assuming a failure of automatic protection 
systems and subsequent reliance only on separation, fire walls, or 
value limitations. In private industry, the effect of insured losses on 
continuity of operations is referred to as Business Interruption and 
is usually expressed in monetary terms to cover continuing ex- 
pense and loss of profit until such time as repairs are made and 
production is resumed. Loss of use of facility of this type does not 
lend itself to expression in monetary terms. Surveys of other facili- 
ties resulted in a classification system for buildings which provide 
an indication of the importance of the building to the fulfillment of 
the mission of the facility. Recommendations in this report reflect to 
some degree the relative importance of the facility and the time to 
restore it to useful condition in the event a loss were to occur. 


11198 (ORNL/TM—11388) Implications of SARA Title Ill for 
community-based emergency planning in the US Army chem/- 
cal stockpile disposal program: The acquisition of emergency 
equipment. Feldman, D.L. Oak Ridge National Lab., TN (USA). 
Oct 1990. 57p. Sponsored by U.S. Department of Defense. DOE 
Contract ACO5-840R21400. Order Number DE91007786. Source: 
OSTI;NTIS; GPO Dep. 

This report examines the implications of SARA Title 3 for the ac- 
quisition of warning, notification, communications, and other 
equipment designed to provide effective emergency response for 
the US Army’s Chemical Stockpile Disposal Program (CSDP). De- 
cisions on procurement of emergency equipment in the CSDP are 
made by local communities adjacent to chemical disposal facilities. 
Various federal agencies have a direct influence on this progress. 
These agencies include the Department of Army, the Federal 
Emergency Management Agency (FEMA), and the Environmental 
Protection Agency (EPA). The Army and FEMA are working to- 
gether to provide funds for the upgrade of emergency response 
infrastructure through Comprehensive Cooperative Agreements ne- 
gotiated with affected states. EPA, assigned an active role under 
SARA Title 3 to evaluate the effectiveness of warning systems for 
chemical emergencies, is also involved in this process through its 
oversight of Local Emergency Planing Committees (LEPCs). Some 
of the EPA staff believe that LEPCs should play a role in ascertain- 
ing equipment needs and participating in other warning system 
issues, such as alert decision making. The report concludes that, 
although all levels of government are involved in emergency pre- 
paredness decisions for the CSDP, the most effective decisions 
are community based and responsive to local needs, characteris- 
tics, infrastructure, and resources. Thus, EPA and FEMA should 
make every effort to rely on established procurement systems for 
the acquisition of emergency equipment while involving LEPCs in 
areas of consultation and advice appropriate to their capabilities. 
36 refs., 2 figs., 3 tabs. 


11199 (ORNL/TM-11599) Description of interview data re- 
garding Pittsburgh and confluence toxic chemical accidents. 


57 HEALTH AND SAFETY 


Rogers, G.O.; Shumpert, B.L.; Sorensen, J.H. Oak Ridge National 
Lab., TN (USA). Nov 1990. 127p. Sponsored by U.S. Department 
of Defense. DOE Contract AC05-840R21400. Order Number 
DE91007812. Source: OSTI;NTIS; GPO Dep. 

Evacuation is the protective action most often recommended in 
response to chemical releases in the United States. The appropri- 
ateness of a decision to evacuate depends on whether the affected 
areas can be cleared of residents before it is contaminated by the 
chemical release. In determining whether an evacuation can be 
completed in time, emergency officials must consider both techni- 
cal and behavioral aspects. The technical components can be 
readily conceived and quantified. In contrast, the behavioral com- 
ponents are much more abstract and more difficult to estimate. 
This report summarizes the univariate analysis of responses to 
surveys conducted in two communities where evacuation was rec- 
ommended following train derailments involving hazardous 
chemicals. The surveys were designed to identify the actions taken 
by residents upon receiving the emergency warning; determine 
when people received the warning, decided to take action, and im- 
plemented the action; and ascertain factors that might explain the 
nature and timing of their actions. The surveys were conducted in 
the Bloomfield section of Pittsburgh, Pennsylvania, and in the town 
of Confluence, Pennsylvania. The study confirms that compliance 
with an emergency warning to evacuate varies and that potentially 
dangerous delays can be expected. Significant differences were 
noted, however, in the rate and speed of compliance in the two 
communities. The surveys provide information on several factors 
that may be useful in determining the reasons for differences in the 
responses from the two communities as well as differences among 
individual respondents. Such factors include the time of day when 
the accident occurred, where the respondent was at the time, 
whether the family was together, previous disaster experience, pet 
ownership, the content of the warning message, and demographic 
characteristics. 4 refs., 4 figs., 18 tabs. 


11200 (PNL-SA-18151) Deficiencies in radiation protection 
record systems. Martin, J.B.; Lyon, M. Pacific Northwest Lab., 
Richland, WA (USA). Jan 1991. 12p. Sponsored by U.S. DOE Nu- 
clear Energy. DOE Contract ACO6-76RL01830. (CONF-910137-5: 
24. midyear topical meeting of the Health Physics Society, Raleigh, 
NC (USA), 20-25 Jan 1991). Order Number DE91006892. Source: 
OSTI; NTIS; INIS; GPO Dep. 

Radiation protection records are a fundamental part of any pro- 
gram for protecting radiation workers. Records are essential to 
epidemiological studies of radiation workers and are becoming in- 
creasingly important as the number of radiation exposure litigation 
cases increases. Ready retrievability of comprehensive records is 
also essential to the adequate defense of a radiation protection 
program. Appraisals of numerous radiation protection programs 
have revealed that few record-keeping systems comply with Ameri- 
can National Standards Institute, Standard Practice N13.6-1972. 
Record-keeping requirements and types of deficiencies in radiation 
protection records systems are presented in this paper, followed by 
general recommendations for implementing a comprehensive radia- 
tion protection records system. 8 refs. 


11201 (PNL-SA-18528) A simplified hazard audit proce- 
dures guide. Harrison, D.G.; Tabatabai, A.S.; Scott, W.B.; Murphy, 
K.J. Pacific Northwest Lab., Richland, WA (USA). Feb 1991. 8p. 
Sponsored by U.S. DOE Environment Safety & Health. DOE Con- 
tract ACO6-76RL01830. (CONF-910213-18: Probabilistic safety 
assessment and management, Beverly Hills, CA (USA), 4-7 Feb 
1991). Order Number DE91007274. Source: OSTI;NTIS;INIS; GPO 
Dep 


As part of on-going technical support services to the US Depart- 
ment of Energy (DOE), Battelle Pacific Northwest Laboratory (PNL) 
has developed a simplified hazard audit procedures guide which 
enables cost-effective and timely assessment and characterization 
of the DOE nuclear (reactor and nonreactor) and non-nuclear facili- 
ties safety profile. 


11202 (RFP-ADD—0003) Analysis of offsite Emergency 
Planning Zones (EPZs) for the Rocky Flats Plant: Quality As- 
surance Plan. EG and G Rocky Fiats, Inc., Golden, CO (USA). 
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Rocky Flats Plant. Aug 1990. 143p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract AC34-90DP62349. Order Number 
DE91007503. Source: OSTI;NTIS; GPO Dep. 

A quality assurance plan (QAP) is a documented description or a 
listing of the controls to be implemented to assure that an opera- 
tion or activity is accomplished in a consistent manner and in 
accordance with requirements. Federal, state, and local govern- 
ments require emergency planning for facilities that may affect the 
public in the event of an accidental release of nuclear or haz- 
ardous materials. One of the purposes of this EG&G Rocky Flats 
Plant (RFP) Analysis of Offsite Emergency Planning Zones (EPZ) 
project is to identify the EPZs where actions could be necessary to 
protect public health, The RFP EPZ project is developing an 
interim basis for potential sheltering and evacuation recommenda- 
tions in the event of an accidental release of radionuclides to the 
atmosphere from this facility. Also, RFP is developing EPZs for ac- 
cidental releases of major nonradiological hazardous substances to 
the atmosphere, and will analyze the impacts of an unplanned sur- 
face water release from the facility. 
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Refer also to citation(s) 9566, 9567, 9594, 9595, 9596, 9672, 
9676, 9677, 9682, 9686, 9696, 9697, 9703, 9705, 9707, 9713, 
9724, 9725, 9727, 9734, 9753, 9869, 9870, 9875, 10113, 10116, 
10573, 10574, 10575, 10576, 10577, 10578, 10579, 10580, 10581, 
10582, 10583, 10584, 10585, 10586, 10587, 10588, 10589, 10623, 
10671, 10878, 10879, 11010, 11011, 11012, 11019, 11021, 11022, 
11025, 11027, 11037, 11056, 11060, 11062, 11063 


11203 (CONF-8904401—1) Core fracture analysis applied to 
ground water flow systems: Chickamauga Group, Oak Ridge, 
Tennessee. Bittner, E. (Alabama Dept. of Environmental Manage- 
ment, Montgomery, AL (USA)); Dreier, R.B. Oak Ridge National 
Lab., TN (USA). [1989]. 14p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From 1989 meeting of 
the Southeastern Section of the Geological Society of America; At- 
lanta, GA (USA); 6-7 Apr 1989. Order Number DE91007271. 
Source: OSTI;NTIS;INIS; GPO Dep. 

The objective of this study is to correlate hydrologic properties 
with detailed geologic fabrics and to investigate the influence of a 
complex geologic setting on ground water systems. The Chicka- 
mauga Group (CH) located in Bethel Valley on the DOE Oak Ridge 
Reservation is comprised of limestones and interbedded shales. 
Five core holes (CH 1-5), oriented across strike, provide a cross 
section of the CH and were mapped for fracture density, orienta- 
tion and cross-cutting relationships as well as lithologic variations. 
Correlation of structural and lithologic features with downhole geo- 
physical logs and hydraulic conductivity values shows a relationship 
between lithology, fracture density and increased permeability in an 
otherwise low-permeability environment. Structures identified as in- 
fluential in enhancing hydraulic conductivity include contractional 
bedding plane and tectonic stylolites and extensional fractures. 
Three sets of extensional fractures are indicated by cross-cutting 
relationships and various degrees of veining. Hydraulic conductivity 
values (K) for the five wells indicate two ground water flow systems 
in the valley. A shallow system (up to 150 feet deep) shows a 
range in K from 10E-4 centimeters per second to 10E-6 centime- 
ters per second. Shallow horizons show more open fractures than 
are observed at depth, and these fractures appear to control the 
enhanced K in the shallow system. A subhorizontal interface that is 
not defined by pre-existing structures or a stratigraphic horizon sep- 
arates the two flow systems. The deeper system ranges in K values 
from 10E-9 centimeters per second to 10E-5 centimeters per sec- 
ond. The higher K values at depth correspond to increased fracture 
density at lithologic contacts, zones of tectonic stylolitization and 
partially veined extension fractures. 11 refs., 11 figs., 2 tabs. 


11204 (CRIE-T-89065) Study on propagation characteris- 
tics of electromagnetic wave in underground. (I).: Measuring 
method for propagation constant of electromagnetic wave in 
rocks. Amano, Y. (Central Research Inst. of Electric Power Indus- 
try, Tokyo (Japan)); Tanabe, K. Central Research Inst. of Electric 
Power Industry, Komae, Tokyo (Japan). Energy and Environment 


298 ERA Vol. 16, No. 4 


Lab. May 1990. 23p. (In Japanese). Order Number DE91742146. 
Source: OSTI; NTIS (US Sales Only). 

Elecromagnetic wave is used for underground survey, but under- 
ground is very non-uniform and attenuant. This paper proposed a 
new measuring method concerning the propagation characteristics 
of electromagnetic wave. This method used the balanced stripline 
(BS) which was composed of two wide outer conductors, shallow 
central conductor and supporting medium. Planar sample was 
inserted into BS to use as the transmitting medium for electromag- 
netic wave. The propagating time and attenuation of 
electromagnetic wave were measured. Propagating speed and 
attenuation constant were determined from measurements and di- 
electric constant and conductivity of the rock were calculated from 
the equation giving the propagation constant. This measuring 
method does not result the inferior contact between the conductors 
and sample and the error is small. The change of the width of the 
central conductor can reduce the mismatch reflection of character- 
istic impedance. This method was applied to rocks such as granite, 
andesite, tuff and sandstone in the frequency range of 13MHz to 
550MHz and the measurements were compared with measured 
values by imdedance-analyzer to verify the effectiveness of this 
method. 18 refs., 12 figs., 2 tabs. 


11205 (DOE/ER/13667—1) Isotopic studies of rare gases in 
terrestrial samples and natural nuclosynthesis: DOE annual 
report, 1990. Reynolds, J.H. California Univ., Berkeley, CA (USA). 
14 Feb 1991. 19p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG03-87ER13667. Order Number DE91007640. 
Source: OSTI;NTIS;INIS; GPO Dep. 

This project is concerned with research in rare gas mass spec- 
trometry. We read the natural record that isotopes of the rate 
gases provide. We study fluids using a system (RARGA) that is 
sometimes deployed in the field. In 1990 there was a strong effort 
to reduce the backlog of RARGA samples on hand, so that it was 
a year of intensive data gathering. Samples from five different ar- 
eas in the Western United States and samples from Guatemala 
and Australia were analyzed. In a collaborative study we also be- 
gan analyzing noble gases from rocks associated with the fluids. 
An important objective, continuing in 1991, is to understand better 
the reasons for somewhat elevated °He/*He ratios in regions 
where there is no contemporary volcanism which could produce 
the effect by addition of mantle helium. Our helium data have given 
us and our collaborators some insights, which are to be followed 
up, into gold mineralization in geothermal regions. Our DOE work 
in calibrating a sensitive laser microprobe mass spectrometer for 
noble gases in fluid inclusions continues. Having completed a se- 
ries of papers on noble gases in diamonds, we next will attempt to 
make precise isotopic measurements on xenon from mantle 
sources in search of evidence for terrestrially elusive “Pu decay. 
41 refs., 3 figs. 


11206 (DOE/ER/13667-T1) Isotopic studies of rare gases 
in terrestrial samples and in natural nucleosynthesis: 
Progress report. California Univ., Berkeley, CA (USA). Dept. of 
Physics. Jul 1987. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG03-87ER13667. Order Number DE91006866. 
Source: OSTI; NTIS; INIS; GPO Dep. 

This project is concerned with research in rare gas mass spec- 
trometry. The broad objective is to read the natural record that 
isotopes of the rare gases comprise as trace constituents of natu- 
ral gases, rocks, and meteorites. In past years, these interests 
have led to the study of such diverse problems as the dating of 
rocks, the early chronology and isotopic structure of the solar sys- 
tem as revealed by extinct radioactivities, and the elemental and 
isotopic composition of trapped primordial rare gases in meteorites. 
In recent years, the project has focused progressively more on ter- 
restrial problems. 


11207 
in terrestrial samples and in natural nucleosynthesis: 
Progress report. Reynolds, J.H. California Univ., Berkeley, CA 
(USA). Dept. of Physics. Aug 1988. 8p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG03-87ER13667. Order Number 
DE91006867. Source: OSTI; NTIS; INIS; GPO Dep. 

This project is concerned with research in rare gas mass spec- 
trometry. The broad objective is to read the natural record that 
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isotopes of the rare gases comprise as trace constituents of natu- 
ral gases, rocks, and meteorites. In past years, these interests 
have led to the study of such diverse problems as the dating of 
rocks, the early chronology and isotopic structure of the solar sys- 
tem as revealed by extinct radioactivities, and the elemental and 
isotopic composition of trapped primordial rare gases in meteorites. 
In recent years, the project has focused progressively more on ter- 
restrial problems. 


11208 (DOE/ER/13667-T3) Isotopic studies of rare gases 
in terrestrial samples and natural nucleosynthesis: Progress 
report. California Univ., Berkeley, CA (USA). Dept. of Physics. Jul 
1990. 19p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG0O3-87ER13667. Order Number DE91006868. Source: 
OSTI; NTIS; INIS; GPO Dep. 

This project is concerned with research in rare gas mass spec- 
trometry. We read the natural record that isotopes of the rare 
gases provide. We study fluids using a system (RARGA) that is 
sometimes deployed in the field. In 1990 there was a strong effort 
to reduce the backlog of RARGA samples on hand, so that it was a 
year of intensive data gathering. Samples from five different areas 
in the western United States and samples from Guatemala and 
Australia were analyzed. In a collaborative study we also began 
analyzing noble gases from rocks associated with the fluids. An im- 
portant objective, continuing in 1991, is to understand better the 
reasons for somewhat elevated *He/*He ratios in regions where 
there is no contemporary volcanism which could produce the effect 
by addition of mantle helium. Our helium data have given us and 
our collaborators some insights, which are to be followed up, into 
gold mineralization in geothermal regions. Our DOE work in cali- 
brating a sensitive laser microprobe mass spectrometer for noble 
gases in fluid inclusions continues. Having completed a series of 
papers on noble gases in diamonds, we next will attempt to make 
precise isotopic measurements on xenon from mantle sources, in 
search of evidence for terrestrially elusive “*Pu decay. 


11209 (DOE/ER/60818—2) Circulation and exchange at the 
continental shelf and slope, SEEP-Il: [Progress report], May— 
December 1990. Houghton, R.W.; Ou, Hsien-Wang. Columbia 
Univ., Palisades, NY (USA). Lamont-Doherty Geological Observa- 
tory. [1990]. 37p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-89ER60818. Order Number DE91006961. Source: 
OSTI;NTIS; GPO Dep. 

This project is a component of the SEEP-2 program to study 
shelf-slope exchange in the southern Middle Atlantic bight (MBA). It 
represents the physical oceanographic portion of the SEEP-2 re- 
search at Lamont-Doherty Geological Observatory (L-DGO). Since 
the work consists of two parts: data analysis and theoretical mod- 
eling, this report will be divided into two parts to describe the 
progress of each activity. It covers work performed during the time 
interval March to December 1990 and is a sequel to the report 
submitted in February 1990. 25 figs. 


11210 (ETDE/JP-mf-1749779, pp. 1-4) Artificial snowfall. 
Endo, T. (Hokkaido Univ., Sapporo (Japan). The Inst. of Low Tem- 
perature Science). Fuel Society of Japan, Tokyo (Japan). 7 Sep 
1990. 336p. (In Japanese). In Papers published in No. 56 Meeting 
of The Fuel Society of Japan and No. 26 Coal Science Conference 
jointly held in 1989. . Order Number DE91749779. Source: 
OSTI;NTIS (US Sales Only). 

The artificial snowfall experiment over the Ishikari Bay, Hokkaido 
in Japan was reported with its observational data. The balloon with 
a radiosonde and dryice as the seed of snow crystals was flown, 
and the artificial snowfall was observed by the high-speed 
three-dimensional Doppler radar developed particularly for this ex- 
periment. The observation procedure by which after estimation of 
seeding locations, growth and drop of artificial snow were traced 
from its birth to arrival on the ground, was described illustrating ob- 
served balloon traces and echo locations on a plan and vertical 
cross section. The new developed Doppler radar was featured by a 
high scanning speed 30 times faster than that of conventional ones 
against fast moving cloud, and a high receiving sensitivity for snow 
lower in reflection than rain. The radar allowed to observe a cylin- 
drical space of 80km in diameter for only 3min by horizontal rotary 
scanning of 1.1 ° in beam width every 1 ° in elevation angle. 7 
figs. 
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11211 (EUR-12597) Integration of recently developed seis- 
mic data processing and interpretation algorithms in an 
interactive seismic data interpretation system: Final report. 
Jacobs, J.A.C. (Centrum voor Energiebesparing en Schone Tech- 
nologie (CE), Delft (Netherlands)); Kemme, T.J.A. Commission of 
the European Communities, Luxembourg (Luxembourg). Direc- 
torate General Telecommunications, information Industries and 
Innovation; Centrum voor Energiebesparing en Schone Technolo- 
gie (CE), Delft (Netherlands). 1990. 99p. Sponsored by 
Commission of the European Communities. Contract EN3C-011- 
NL(GDF). Source: OSTI;NTIS (US Sales Only);Office for Official 
Publications of the European Communities, 2, rue Mercier, L-2985 
Luxembourg; ECU 8.75. 

The aims of this research were to improve the quality and the 
efficiency of the seismic data interpretation process by providing in- 
telligent assistance to the interpreter. This goal was to be achieved 
by integrating artificial intelligence techniques and seismic interpre- 
tation algorithms within an interactive data interpretation system. 


11212 (IFP-36-351) Analysis of parameter estimation prob- 
lem in marine seismics. Hadjee, Y. Institut Francais du Petrole 
(IFP), 92 - Rueil-Malmaison (France); Paris-9 Univ., 75 (France). 
Jul 1988. 430p. (In French). Order Number DE91726885. Source: 
OSTI;NTIS (US Sales Only). 

The goal of the inverse problem is to minimize the difference in 
a least squares sense between the measured response of the 
earth’s subsurface excited a marine source with that generated by 
the 2-D wave equation and the current earth model. This thesis ad- 
dresses the problems encountered in the numerical implementation 
of the least squares method. The first part is a geometric approach 
to the acoustic inversion of 1-D and 2-D marine seismic data. The 
least square problems is formulated as a projection on a manifold. 
It suggests analyzing the numerical problems tied to shape of the 
objective function by using a non convex projection theory. This 
analysis provides an understanding of the nonlinearity of this oper- 
ator, which could be alternatively quantified from the knowledge of 
the geometric invariant - the radius of gurvature. In the 1-D case, 
we establish theoretical results for the existence of a global mini- 
mum in the case of simple geological structures. The second part 
deals with the Continuation methods applied to the inversion of 
marine seismic data. The use of optimization algorithms for the 
solution of the inverse problem quickly encounters numerical prob- 
lems tied to the non-convexity of the objective function and to the 
existence of a multiplicity of local minima. Two alternative continua- 
tion methods outline a strategy whereby an interpreter can invert 
synthetic seismic traces by a suite of elementary inversions operat- 
ing on a subset of the data. 


11213 (INIS-mf-12772) Second Australian conference on 
geochronology, Sydney 1989: workshop program and 
abstracts. Commonwealth Scientific and Industrial Research Orga- 
nization, North Ryde (Australia). Div. of Exploration Geoscience; 
Selby Anax, Sydney (Australia); VG Isotech Ltd., Middlewich (UK); 
Advanced Analytical Pty. Ltd., Sydney (Australia). 1990 42p. 
(CONF-8909395-—: 2. Australian conference on geochronology, 
Sydney (Australia), 27 Sep 1989). Order Number DE91003062. 
Source: OSTI;NFIS (US Sales Only). 

Individual papers in scope for the database are processed sepa- 
rately. (DLC) 


11214 (UCRL-CR-105335) The use of ion beam techniques 
to characterize lead diffusion in minerals: Final report. Cher- 
niak, D.J. (State Univ. of New York, Albany, NY (USA)); Lanford, 
W.A.; Ryerson, F.J. Lawrence Livermore National Lab., CA (USA); 
State Univ. of New York, Albany, NY (USA). 21 Sep 1990. 18p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-48. Order Number DE91006240. Source: OSTI; NTIS; GPO 


The characterization of diffusion of lead and other trace elements 
in certain mineral phases has great significance in reconstructing 
the thermal history of the earth’s crust. Such studies permit better 
interpretation of “ages” obtained from isotopic dating. This study 
uses ion implantation to introduce lead into the minerals apatite and 
zircon. Diffusion profiles are obtained using Rutherford backscatter- 
ing (RBS) and the results fit with a model to determine D. Results 
for apatite over the temperature range 600-900°C show agreement 
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with earlier results obtained traditional geologic techniques. This 
suggests that radiation damage induced by ion implantation has lit- 
tle effect on diffusion in this case. This approach is both simple 
and useful in studying diffusion over a temperature range of geo- 
logic interest without inordinate annealing times. 17 refs., 5 figs. 


11215 (WSRC-MS-90-281) Lithological and hydrological 
characteristics of the tertiary hydrostratigraphic systems of 
the general separations area at the Savannah River Site. Aad- 
land, R.K. (Westinghouse Savannah River Co., Aiken, SC (USA)); 
Harris, M.K.; Westbrook, T.M. Westinghouse Savannah River Co., 
Aiken, SC (USA). [1990]. 10p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC09-89SR18035. (CONF-9011173-1: 
Conference on coastal plains geology, Hilton Head, SC (USA), 6- 
11 Nov 1990). Order Number DE91006522. Source: OSTI;NTIS; 
GPO Dep. 

The General Separations Area (GSA) is an approximately 15- 
square-mile area near the geographic center of the Savannah River 
Site (SRS). The SRS is located in the Upper Atlantic Coastal Plain 
physiographic province of South Carolina on the Aiken Plateau at 
an elevation of approximately 300 feet above mean sea level. The 
sedimentary sequence of the GSA comprises unconsolidated sedi- 
ments ranging in age from Cretaceous to Holocene with isolated 
zones of consolidated sediments. The Tertiary sediments are com- 
posed of sand, silt, clay, and calcareous materials of varying 
composition. The alpha-numeric hydrostratigraphic nomenclature 
proposed by Aadland (1990) is used herein. The Tertiary-age 
lithostratigraphic sequence at the GSA is composed predominantly 
of terrigenous clastics interspersed with carbonate-rich clastics and 
limestones. The calcareous lithologies are discontinuous and di- 
vided into a lower and upper zone. 15 refs., 2 figs. 


11216 (WSRC-MS-90-282) Hydrogeologic characterization 
of the cretaceous-tertiary Coastal Plain sequence at the Sa- 
vannah River Site. Aadiand, R.K. Westinghouse Savannah River 
Co., Aiken, SC (USA). [1990]. 8p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-89SR18035. (CONF- 
9011173—2: Conference on coastal plains geology, Hilton Head, 
SC (USA), 6-11 Nov 1990). Order Number DE91006521. Source: 
OSTI;NTIS; GPO Dep. 

Several hydrostratigraphic classification schemes have been de- 
vised to describe the hydrogeology at the Savannah River Site 
SRS. Central to these schemes is the one-to-one fixed relationship 
between the hydrostratigraphic units and the lithostratigraphic units 
currently favored for the Site. This fixed relationship has proven dif- 
ficult to apply in studies of widely separated locations at the Site 
due to the various facies observed in the updip Coastal Plain se- 
quence. A detailed analysis and synthesis of the geophysical, core, 
and hydrologic data available from more than 164 deep wells from 
23 cluster locations both on the Site and in the surrounding region 
was conducted to provide the basis for a hydrostratigraphic classifi- 
cation scheme which could be applied to the entire SRS region. As 
a result, an interim hydrostratigraphic classification was developed 
that defines the regional hydrogeologic characteristics of the 
aquifers underlying the Site (Aadland et al., 1990). The hydrostrati- 
graphic code accounts for and accommodates. the rapid lateral 
variation in lithofacies observed in the region, and eliminates all 
“formal” connection between the hydrostratigraphic nomenclature 
and the lithostratigraphic nomenciature. The code is robust and 
can be made as detailed as is needed to characterize the aquifer 
units and aquifer zones described in Site-specific studies. 15 refs., 
2 figs. 


11217 (WSRC-TR-90-468) Pen Branch Fault Program: 
Shallow drilling activity. Price, V.; Stieve, A.L.; Aadland, R. 
Westinghouse Savannah River Co., Aiken, SC (USA). 28 Sep 
1990. 19p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO9-89SR18035. Order Number DE91006519. Source: 
OSTI;NTIS; GPO Dep. 

Evidence from subsurface mapping and seismic reflection sur- 
veys at Savannah River Site (SRS) suggests the presence of a 
fault which displaces Cretaceous through Tertiary (90-35 million 
years ago) sediments. This feature has been described and named 
the Pen Branch fault (PBF) in a recent Savannah River Laboratory 
(SRL) paper (DP-MS-88-219). Because the fault is located near 


300 ERA Vol. 16, No. 4 


operating nuclear facilities, public perception and federal regula- 
tions require a thorough investigation of the fault to determine 
whether any seismic hazard exists. A phased program with various 
elements has been established to investigate the PBF to address 
the Nuclear Regulatory Commission regulatory guidelines repre- 
sented in 10 CFR 100 Appendix A. The objective of the PBF 
program is to fully characterize the nature of the PBF (ESS-SRL- 
89-395). This report briefly presents current understanding of the 
Pen Branch fault based on shallow drilling activities completed the 
fall of 1989 (PBF well series) and subsequent core analyses (SRL- 
ESS-90-145). The results are preliminary and ongoing: however, 
investigations indicate that the fault is not capable. In conjunction 
with the shallow drilling, other activities are planned or in progress. 
7 refs., 8 figs., 1 tab. 
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11218 (CERN-90-09) Mind over matter: The intellectual 
content of experimental physics. Telegdi, V.L. (California Inst. of 
Tech., Pasadena (USA)). European Organization for Nuclear Re- 
search, Geneva (Switzerland). 2 Nov 1990. 20p. Order Number 
DE91617571. Source: OSTI;NTIS (US Sales Only);INIS. 

The author presents a new way of teaching experimental physics 
using Selenyi’s experiment on dipole radiation, Michelson’s optical 
demonstration of the earth rotation, the direct measurement of the 
helicity of the electron neutrino by Goldhaber, grodzins, and Sun- 
yar and the determination of the helicity of the muonic neutrino by 
Grenas et al. (HSI). 


11219 (INIS-SU-226/A) Experimental and __ theoretical 
physics: Collection. Kratkie soobshcheniya po fizike. AN SSSR, 
Moscow (USSR). Fizicheskij Inst. 1989 49p. (In Russian). Order 
Number DE91003070. Source: OSTI;NTIS (US Sales Only);INIS. 

Individual papers in scope for the database are processed sepa- 
rately. (DLC) 


11220 (INIS-SU-227) Experimental and theoretical physics: 
Collection. Kratkie soobshcheniya po fizike. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1989 53p. (in Russian). Order Number 
DE91003069. Source: OSTI;NTIS (US Sales Only);INIS. 

Individual papers in scope for the database are processed sepa- 
rately. (DLC) 


6401 Astrophysics and Cosmology 
Refer also to citation(s) 11235, 11298, 11316, 11347 


11221 (DOE/ER/40161-T5) High energy physics and cos- 
mology. Silk, J.I. California Univ., Berkeley, CA (USA). Dept. of 
Astronomy. [1991]. 37p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG03-84ER40161. Order Number 
DE91007369. Source: OSTI;NTIS;INIS; GPO Dep. 

This research will focus on the implications of recent theories 
and experiments in high energy physics of the evolution of the 
early universe, and on the constraints that cosmological considera- 
tions can place on such theories. Several problems are under 
investigation, including studies of the nature of dark matter and the 
signature of annihilations in the galactic halo, where the resulting 
+-tay fluxes are potentially observable, and in stars, where stellar 
evolution may be affects. We will develop constraints on the infla- 
tionary predictions of scale-free primordial fluctuations in a universe 
at critical closure density by studying their linear and non-linear 
evolution after they re-enter the particle horizon, examining the ob- 
servable imprint of primordial density fluctuations on the cosmic 
microwave background radiation in both flat and curved cosmologi- 
cal models, and implications for observations of large-scale galaxy 
clustering and structure formation theories. We will also study 
spectral distortions in the microwave background radiation that are 
produced by exotic particle decays in the very early universe. We 
expect such astrophysical considerations to provide fruitful insights 
both into high-energy particle physics and into possible cosmologi- 
cal for the early universe. 





11222 (ETDE/ES-mf-1703741) Ages and initial mass func- 
tion for young clusters in the LMC (study in the ultraviolet 
range). Barbero, F.J. Universidad Complutense de Madrid (Spain). 
Facultad de Ciencias Fisicas Astrofisica. [1990] 154p. (In Spanish). 
Order Number DE91703741. Source: OSTI;NTIS (US Sales Only). 

An evolutive synthesis in the ultraviolet has been developed in 
order to determine ages for 24 young blue globulars in the Large 
Magellanic Cloud. A grid of theoretical ultraviolet spectra have 
been synthesized for ages ranging from 5 to 250 Myr and IMF ex- 
ponents from 0.5 to 4.0. Tracks used are from vandemBerg, 
Becker and Brunish & Truran (Z=0.1) and model atmospheres from 
Kurucz, Ages are determined by fitting the C(1500-3100) observed 
colors (derived from the IUE spectra of the clusters) to the theoreti- 
cal ones. Ages so determined show a close agreement with those 
derived by using color magnitude diagrams. The sensitivity of the 
cluster ages with the IMF is very faint for a between 1 and 3.5. 
The oldest cluster dated in the sample (NGC1856, located near the 
B-V gap of the LMC clusters) has an age of 170 Myr, supporting 
the existence of a burst of cluster format-ion in the LMC at about 
200 Myr. (Author) 


11223 (IC—-90/345) The effect of the proton excess parame- 
ter on the properties of neutron star. Abd-Alla, M. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1990. 16p. Order 
Number DE91618067. Source: OSTI;NTIS (US Sales Only);INIS. 

The equation of state of neutron matter is investigated using a 
velocity dependent two-body interaction. We introduce a parameter 
which measures the excess of protons in the neutron matter (D). 
The parameter D enabled us to study pure neutron matter and 
symmetric nuclear matter properties. The energy, pressure and 
compression modulus of nuclear matter are investigated through 
their dependence on the proton excess parameter D. It is found 
that nuclear matter exists in a stable one phase for D > 0.4. For D 
< 0.5, the nuclear matter exhibits a liquid-gas phase transition. 
Similar investigations of the mass and radius of neutron star on D 
is done. The maximum mass of the star is found to increase with D 
and the radius decreases. The temperature is found to have a 
small effect on the neutron star properties. (author). 28 refs, 7 figs, 
3 tabs. 


11224 (LA-12017-MS) Origin of regularities in the redshift 
distributions of distant galaxies and quasars. Ozernoy, L.M. 
Los Alamos National Lab., NM (USA). Feb 1991. 10p. Sponsored 
by U.S. DOE Office of Administration and Human Resource Man- 
agement. DOE Contract W-7405-ENG-36. Order Number 
DE91007889. Source: OSTI;NTIS; GPO Dep. 
A model in which inhomogeneities originated during inflation and 
transformed eventually into density peaks with maximum wave- 
equal to the horizon size at the decoupling epoch (Zg.. ~ 
10°) would give at the present for very large scale structure a peri- 
odic distribution: 1n (1 + z) + 0.04n + 0.04, n = 0, 1, 2, ... . This 
formula in which the true phase is replaced by its characteristic 
value fits the data on redshift distribution of distant galaxies fairly 
well. Some relevant implications are discussed in the paper, such 
as (1) difference between the constants of periodicity C = Aln (1 + 
z): Cg for distant galaxies and Cg for quasars; and (2) a recent 
finding that quasars close on the sky to low redshifted galaxies 
show a higher concentration toward peaks in the quasar redshift 
distribution than do quasars in general. 17 refs. 


11225 (LBL—29992) An optical and near infrared search for 
a pulsar in Su ova 1987A. Sasseen, T.P. Lawrence Berkeley 
Lab., CA (USA). Dec 1990. 80p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00098. Order Number 
DE91007652. Source: OSTI;NTIS; GPO Dep. 

We describe a search for an optical pulsar in the remnant of Su- 
pernova 1987A. We have performed over one hundred separate 
observations of the supernova, covering wavelengths from 3500 
angstroms to 1.8 microns, with sensitivity to pulsations as faint as 
magnitude 22.7. As of September 26, 1990, we have not seen evi- 
dence for pulsations due to a pulsar in the supernova. We discuss 
the implications of this result on predictions of pulsar optical 
luminosity. We have constructed for the search two photodiode de- 
tectors and a data system. We describe their design, calibration 
and performance. These detectors have allowed us to increase our 
sensitivity as much as a factor of 5 over standard photomultiplier 
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tubes, and extend this search to near infrared wavelengths. 59 
refs., 10 figs., 1 tab. 


11226 (NORDITA-90/61-A(prepr.)) Density and velocity 
fields around clusters of galaxies. Lilje, B. (Nordisk Inst. for Teo- 
retisk Fysik, Copenhagen (Denmark)); Lahav, O. Nordisk Inst. for 
Teoretisk Fysik, Copenhagen (Denmark). 1990. 5p. (CONF- 
9006318-: Nordic-Baltic astronomy meeting on astrophysical 
processes and structures in the universe, Uppsala (Sweden), 17- 
21 Jun 1990). Order Number DE91622122. Source: OSTI;NTIS 
(US Sales Only);INIS. 

We explore the averaged density and infall velocity profiles 
around clusters of galaxies in several cosmological scenarios. The 
analysis is based on the statistics of peaks in random Gaussian 
fields and the spherical infall model. Our method is shown to give 
accurate predictions for the cluster-galaxy cross-correlation func- 
tion, and useful predictions for the average infall velocity. The 
predictions for the cross-correlation function on large scales are 
very different for models with much power on large scales and 
models (like Cold Dark Matter) with relatively little power on large 
scales. The average infall velocity as function of radius is shown to 
discriminate well between models with different levels of biasing of 
the galaxy number density fluctuations relative to the mass fluctua- 
tions. (orig.). 


11227 (UCRL-JC—104549) Importance of E2 transitions in 
75Lu(n, +) Isomer production calculations. Gardner, M.A.; 
Gardner, D.G. Lawrence Livermore National Lab., CA (USA). 5 
Dec 1990. 5p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-901057—29: 7. international 
symposium on capture gamma-ray spectroscopy and related top- 
ics, Pacific Grove, CA (USA), 14-19 Oct 1990). Order Number 
DE91007338. Source: OSTI;NTIS;INIS; GPO 

The ‘5Lu(n,7)'7°"SLu reaction produces ' ‘Lu both in the 
ground state(g.s.)(7~, t; ;2 = 3.6 x 10'° y) and in an isomeric state 
at 0.123 MeV(1—, t; ;2=3.7 h). In the calculation of the isomer pro- 


duction for the '75Lu(n,-y)'7°"-8Lu reaction the authors have found 
that the inclusion of E2 transitions from 62 band-head members of 
176Lu (a possible s-process chronometer and/or thermometer) led 
to an mtotal value of 0.82 at E, = 30 keV, compared to the 0.62 
m/total value obtained previously when no E2 transitions from the 
band heads were considered. All recent cross-section calculations 
were made with STAPLUS, the modification of the STAPRE code. 
They used the same neutron optical model potential and the same 
discrete levels and level density parameterizations for '>Lu and 
176. as in their earlier work. 


11228 (UCRL-JC—104716) Some limitations of detailed bal- 
ance for inverse reaction calculations in the astrophysical 

ss. Gardner, D.G.; Gardner, M.A. Lawrence Livermore Na- 
tional Lab., CA (USA). 5 Dec 1990. 12p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
901057-28: 7. international symposium on capture gamma-ray 
spectroscopy and related topics, Pacific Grove, CA (USA), 14-19 
Oct 1990). Order Number DE91007258. Source: OSTI;NTIS; GPO 


p-Process modeling of some rare but stable proton-rich nuciei re- 
quires knowledge of a variety of neutron, charged particle, and 
photonuclear reaction rates at temperatures of 2 to 3 x 10° °K. De- 
tailed balance is usually invoked to obtain the stellar photonuclear 
rates, in spite of a number of well-known constraints. In this work 
we attempt to calculate directly the stellar rates for (-7,n) and (+,a) 
reactions on 'S'Eu. These are compared with stellar rates obtained 
from detailed balance, using the same input parameters for the 
stellar (n,y) and (a,-7) reactions on '°Eu and '4”Pm, respectively. 
The two methods yielded somewhat different results, which will be 
discussed along with some sensitivity studies. 16 refs., 7 figs. 


11229 (UCRL-JC—105813) A search for massive compact 
halo objects in our galaxy. Alock, C. (Lawrence Livermore Na- 
tional Lab., CA (USA)); Axelrod, T.; Cook, K.; Park, H.; Griest, K.; 
Stubbs, C.; Freeman, K.; Peterson, B.; Quinn, P.; Rodgers, A.; 
Bennett, D.P. Lawrence Livermore National Lab., CA (USA). 19 
Dec 1990. 6p. Sponsored by U.S. DOE Defense Programs; Na- 
tional Science Foundation. DOE Contract W-7405-ENG-48. 
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(CONF-9010268-3: Astrophysics workshop: after the first three 
minutes, College Park, MD (USA), 15-17 Oct 1990). Order Number 
DE91007624. Source: OSTI;NTIS; GPO Dep. 

MAssive Compact Halo Objects such as brown dwarfs, Jupiters, 
and black holes are prime candidates to comprise the dark halo of 
our galaxy. Paczynski noted that these objects (dubbed MACHOs) 
can be detected via gravitational microlensing of stars in the Mag- 
ellanic Clouds with the caveat that only about one in 10° stars will 
be lensed at any given time. Our group is currently involved in con- 
structing a dedicated observing system at the Mount Stromlo 
Observatory in Australia. We will use a refurbished 1.27 meter tele- 
scope and an innovative two-color CCD camera with 3.4 x 10’ 
pixels to monitor 10° — 107 stars in the Magellanic Clouds. During 
the first year of operation (1991-1992), we hope to detect (or rule 
out) objects in the mass range 0.001Me < M < 0.1Mo, and after 
five years, we hope to have covered the range 10-°Me <M < 
100Mo. 4 refs. 


11230 (UCRL-JC—105970) Two possible problems for stan- 
dard big bang nucleosynthesis. Malaney, R.A. Lawrence 
Livermore National Lab., CA (USA). Jan 1990. 6p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-901141—1: International conference on trends in astroparti- 
cle physics, Santa Monica, CA (USA), 26 Nov - 1 dec 1990). Order 
Number DE91007342. Source: OSTI;NTIS; GPO Dep. 

A great deal of effort has gone into the determination of the 
primordial abundances of the light isotopes as inferred from obser- 
vation. Here we will discuss just two aspects of these observational 
studies, which tentatively suggest that the storm clouds may be 
gathering for the SBB (standard big bang) nucleosynthesis model. 
The first of these is the determination of the primordial “He abun- 
dance. 24 refs., 1 fig., 1 tab. 


11231 (UCRL-JC—105971) Primordial nucleosynthesis: Be- 
yond the standard model. Malaney, R.A. Lawrence Livermore 
National Lab., CA (USA). Jan 1991. 29p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
9006212-5: International symposium on nuclear astrophysics: 
nuclei in the cosmos, Vienna (Austria), 18-22 Jun 1990). Order 
Number DE91007264. Source: OSTI;NTIS;INIS; GPO Dep. 

Non-standard primordial nucleosynthesis merits continued study 
for several reasons. First and foremost are the important implica- 
tions determined from primordial nucleosynthesis regarding the 
composition of the matter in the universe. Second, the production 
and the subsequent observation of the primordial isotopes is the 
most direct experimental link with the early (t < 1 sec) universe. 
Third, studies of primordial nucleosynthesis allow for important, and 
otherwise unattainable, constraints on many aspects of particle 
physics. Finally, there is tentative evidence which suggests that the 
Standard Big Bang (SBB) model is incorrect in that it cannot repro- 
duce the inferred primordial abundances for a single value of the 
baryon-to-photon ratio. Reviewed here are some aspects of non- 
standard primordial nucleosynthesis which mostly overlap with the 
authors own personal interest. He begins with a short discussion of 
the SBB nucleosynthesis theory, high-lighting some recent related 
developments. Next he discusses how recent observations of he- 
lium and lithium abundances may indicate looming problems for 
the SBB model. He then discusses how the QCD phase transition, 
neutrinos, and cosmic strings can influence primordial nucleosyn- 
thesis. He concludes with a short discussion of the multitude of 
other non-standard nucleosynthesis models found in the literature, 
and make Some comments on possible progress in the future. 58 
refs., 7 figs., 2 tabs. 
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11232 (LA-UR-90-3859) Electromagnetic lon/ion cyclotron 
instability. Winske, D. (Los Alamos National Lab., NM (USA)); 
McKean, M.E.; Omidi, N.; Chou, V. Los Alamos National Lab., NM 
(USA). [1991]. 5p. Sponsored by National Aeronautics and Space 
Administration. DOE Contract W-7405-ENG-36. (CONF-9104109— 
1: 4. international school for space simulation, Nara (Japan), 1-5 
-” 1991). Order Number DE91004841. Source: OSTI;NTIS; GPO 
p. 
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Linear analysis and hybrid simulations are used to investigate 
the properties of a new electromagnetic ion beam instability. Some 
applications of the instability in space are also discussed. 7 refs., 1 


fig. 


11233 (LA-UR-91-16) Association of an auroral surge with 
plasma sheet recovery and the retreat of the substorm neutral 
line. Hones, E.W. (Mission Research Corp., Los Alamos, NM 
(USA)); Elphinstone, R.; Murphree, J.S.; Galvin, A.B.; Heinemann, 
N.C.; Parks, G.K.; Rich, F.J. Los Alamos National Lab., NM (USA). 
[1990]. 24p. Sponsored by U.S. Department of Defense; U.S. DOE 
Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
9009109-1: Chapman conference on magnetospheric substorms, 
Hakone (Japan), 3-7 Sep 1990). Order Number DE91007351. 
Source: OSTI;NTIS; GPO Dep. 

One of the periods being studied in the PROMIS CDAW (CDAW- 
9) workshops is the interval 0000-1200 UT on May 3, 1986, 
designated “Event 9C.” A well-defined substorm, starting at 0919 
UT, was imaged by both DE 1 over the southern hemisphere and 
Viking over the northern hemisphere. The images from Viking, at 
80-second time resolution, showed a surge-like feature forming at 
about 0952 UT at the poleward edge of the late evening sector of 
the oval. The feature remained relatively stationary until about 
1000 UT when it seemed to start advancing westward. ISEE 1 and 
2 were closely conjugate to the surge as mapped from both the 
DMSP and Viking images. We conclude that the plasma sheet re- 
covery was occasioned by the arrival at ISEE 1,2 of a westward 
traveling wave of plasma sheet thickening, the wave itself being 
formed by westward progression of the substorm neutral line's 
tailward retreat. The westward traveling surge was the auroral man- 
ifestation of this nonuniform retreat of the neutral line. We suggest 
that the upward field aligned current measured by DMSP F7 above 
the surge head was driven by plasma velocity shear in the plasma 
sheet at the duskward “kink” in the retreating neutral line. By anal- 
ogy with this observation we propose that the westward traveling 
surges and the current wedge field aligned currents that character- 
ize the expanding auroral bulge during substorm expansive phase 
are manifestations of (and are driven by) velocity shear in the 
plasma sheet near the ends of the extending substorm neutral line. 


11234 (LA-UR-91-220) Substorm features in MHD [magne- 
tohydrodynamics] simulations of magnetotall dynamics. Birn, 
J.; Hesse, M. Los Alamos National Lab., NM (USA). [1990]. 38p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
7405-ENG-36. (CONF-9009109-2: Chapman conference on 
magnetospheric substorms, Hakone (Japan), 3-7 Sep 1990). Order 
Number DE91007407. Source: OSTI;NTIS; GPO Dep. 

We present a review and extended analysis of characteristic re- 
sults from our nonideal three-dimensional MHD simulations of 
unstable magnetotail evolution, which develops without the neces- 
sity of external driving or prescribed localization on nonideal 
effects. These modes involve magnetic reconnection at a near- 
Earth site in the tail, consistent with the near-Earth neutral line 
model of substorms. The evolution tailward of the reconnection site 
is characterized by plasmoid formation and ejection into the far tail, 
plasma sheet thinning between the near-Earth neutral line (X line) 
and the departing plasmoid, and fast tailward flow, which occupies 
large sections of the plasma sheet at larger distance from the X 
line, while it occurs only in very limited space and time sections 
close to the X line. The region earthward of the X line is character- 
ized by dipolarization, propagating from midnight toward the flank 
regions and, perhaps, tailward. It is associated with the signatures 
of the substorm current wedge: reduction and diversion of cross- 
tail current from a region surrounding the reconnection site and 
increase of Region 1 type field-aligned currents. A mapping of 
these currents to the Earth on the basis of an empirical magnetic 
field model shows good agreement of the mapped current system 
with the observed Region 1 field-aligned current system and its 
substorm associated changes, including also a nightward and equa- 
torward shift of the peaks of the field-aligned current density. The 
evolution of the mappings of the boundaries of the closed field line 
region bears strong resemblance to the formation and expansion of 
he auroral bulge. The consistency of all of these details with ob- 
served substorm features strongly supports the idea that substorm 
evolution in the tail is that of a large scale nonideal instability. 





11235 (UCRL-JC—106108) Solar variations and their infiu- 
ence on trends in upper stratospheric ozone and temperature. 
Wuebbles, D.J. (Lawrence Livermore National Lab., CA (USA)); 
Kinnison, D.E.; Lean, J.L. Lawrence Livermore National Lab., CA 
(USA). Oct 1990. 8p. Sponsored by U.S. DOE Energy Research; 
National Aeronautics and Space Administration. DOE Contract W- 
7405-ENG-48. (CONF-910143—4: 71. annual meeting of American 
Meteorological Society, New Orleans, LA (USA), 13-18 Jan 1991). 
Order Number DE91007132. Source: OSTI; NTIS; INIS; GPO Dep. 

Over the past decade, knowledge of the magnitude and temporal 
structure of the variations in the sun’s ultraviolet irradiance has in- 
creased steadily. A number of theoretical modeling studies have 
shown that changes in the solar ultraviolet flux during the 11-year 
solar cycle can have a significant effect on stratospheric ozone 
concentrations. With the exception of Brasseur et al., who exam- 
ined a very broad range of solar flux variations, all of these studies 
assumed much larger changes in the ultraviolet flux than measure- 
ments now indicate. These studies either calculated the 
steady-state effect at solar maximum and solar minimum or as- 
sumed sinusoidal variations in the solar flux changes with time. It 
is now possible to narrow the uncertainty range of the expected ef- 
fects on upper stratospheric ozone and temperature resulting from 
the 11-year solar cycle. A more accurate representation of the so- 
lar flux changes with time is used in this analysis, as compared to 
previous published studies. This study also evaluates the relative 
roles of solar flux variations and increasing concentrations of long- 
lived trace gases in determining the observed trends in upper 
stratospheric ozone and temperature. The LLNL two-dimensional 
chemical-radiative-transport model of the global atmosphere is 
used to evaluate the combined effects on the stratosphere from 
changes in solar ultraviolet irradiances and trace gas concentra- 
tions over the last several decades. Derived trends in upper 
stratospheric ozone concentrations and temperature are then com- 
pared with available analyses of ground-based and satellite 
measurements over this time period. 
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Refer also to citation(s) 10463, 10653, 10778, 11739, 11740, 
11767, 12071, 12072, 12073, 12074, 12150, 12251 


11236 (ANL/APS/TM-8) Atomic physics at the Advanced 
Photon Source: Workshop report: Proceedings. Argonne Na- 
tional Lab., IL (USA). Advanced Photon Source Accelerator 
Systems Div. Oct 1990. 416p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-31109-ENG-38. (CONF-9003154—: 
Workshop on atomic physics at the Advanced Photon Source, Ar- 
gonne, IL (USA), 23-30 Mar 1990). Order Number DE91007794. 
Source: OSTI;NTIS;INIS; GPO Dep. 

The first Workshop on Atomic Physics at the Advanced Photon 
Source was held at Argonne National Laboratory on March 29-30, 
1990. The unprecedented brightness of the Advanced Photon 
Source (APS) in the hard X-ray region is expected to make 
possible a vast array of new research opportunities for the atomic- 
physics community. Starting with discussions of the history and 
current status of the field, presentations were made on various fu- 
ture directions for research with hard X-rays interacting with atoms, 
ions, clusters, and solids. Also important were the discussions on 
the design and status of the four next-generation rings coming on 
line during the 1990's: the ALS 1.6 GeV ring at Berkeley; the 
ESRF 6.0-GeV ring at Grenoble (1993); the APS 7.0-GeV ring at 
Argonne (1995); and the SPring-8 8.0-GeV ring in Japan (1998). 
The participation of more than one hundred scientists from domes- 
tic as well as foreign institutions demonstrated a strong interest in 
this field. We plan to organize follow-up workshops in the future 
emphasizing specific research topics. 


11237 (BNL-45469) Photoemission studies using fem- 
teosecond pulses for high brightness electron beams. 
Srinivasan-Rao, T.; Tsang, T.; Fischer, J. Brookhaven National 
Lab., Upton, NY (USA). Jun 1990. 19p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
9006242-3: Workshop on short pulse high current cathodes, 
Bendor (France), 18-22 Jun 1990). Order Number DE91008436. 
Source: OSTI;NTIS;INIS; GPO Dep. 
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We present the results of a series of experiments where various 
metal photocathodes are irradiated with ultrashort laser pulses, 
whose characteristics are: \ = 625 nm, 7 = 100 fs, PRR = 89.5 
MHz, Hv = 2. eV and average power 25 mW in each of the two 
beams. The quantum efficiency of the metals range from ~10—'2 
to 10-8 at a power density of 100 MW/cm? at normal incidence. 
Since all the electrons are emitted due to multiphoton processes, 
these efficiencies are expected to increase substantially at large in- 
tensities. The efficiency at 100 MW/cm? has been increased by 
using p-polarized light at oblique incidence by ~20x and by medi- 
ating the electron emission through surface plasmon excitation by 
~10°x. For the low intensities used in these experiments, the 
electron pulse duration is almost the same as the laser pulse 
duration for both the bulk and the surface plasmon mediated pho- 
toemission. 7 refs., 8 figs., 2 tabs. 


11238 (BNL-45481) Development of high current electron 
source using photoemission from metals with ultrashort laser 
pulses. Tsang, T.; Srinivasan-Rao, T.; Fischer, J. Brookhaven Na- 
tional Lab., Upton, NY (USA). Oct 1990. 25p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH00016. (CONF- 
9004232-5: Prospects for a 1 Angstrom Free-Electron Laser (FEL) 
workshop, Sag Harbor, NY (USA), 22-27 Apr 1990). Order Number 
DE91008438. Source: OSTI;NTIS;INIS; GPO Dep. 

We summarize the studies of photoemission from metal photo- 
cathodes using picosecond pulses in the UV (4.66 eV) wavelength 
and femtosecond laser pulses in the visible (2 eV) wavelengths. To 
achieve high current density yield from metal photocathodes, multi- 
photon photoemission using femtosecond laser pulses are 
suggested. Electron yield improvement incorporating surface pho- 
toemission and surface plasmon resonance in metals and metal 
films are demonstrated. We examine the possibility of the nonlinear 
photoemission process overtaking the linear process, and identity 
some possible complexity. To extract the large amount of electrons 
free of space charge, a pulsed high voltage is designed; the results 
of the preliminary test are presented. Finally, for the first time, the 
width of the electron temporal profiles are measured, utilizing the 
nonlinear photoelectric effect, to below 100 fsec time regime. The 
results indicated that the electron pulse duration follows the laser 
pulses and are not limited by the material. 8 refs., 15 figs. 


11239 (BNL-45653) Intense field non-resonant multiphoton 
absorption of diatomic molecules. Yang, B.; Saeed, M.; Bree- 
den, T.; DiMauro, L.F. Brookhaven National Lab., Upton, NY 
(USA). [1991]. 5p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-9104164—1: Conference 
on short-wavelength coherent radiation: generation and application, 
Monterey, CA (USA), 4-10 Apr 1991). Order Number DE91006920. 
Source: OSTI;NTIS;INIS; GPO Dep. 

We report on the results of nonlinear ionization and dissociation 
of gas-phase diatomic molecules, H2, D2, O2, and Ciz, in an in- 
tense (1011-14 W/cm?) laser field. Measurements include energy 
and angularly resolved vibrational photoelectron spectroscopy, as 
well as mass spectroscopy. 5 refs., 2 figs. 


11240 (CEA-CONF-—10343) Moessbauer spectroscopy on 
actinides. Boge, M. CEA Centre d’Etudes Nucleaires de Grenoble, 
38 (France). Dept. de Recherche Fondamentale. 1988. 23p. 
(CONF-8810423-: 1. Latin American conference on the applica- 
tions of the Moessbauer Effect, Rio de Janeiro (Brazil), 31 Oct - 4 
nov 1988). Order Number DE91749075. Source: OSTI;NTIS (US 
Sales Only). 

The wide spatial extend of the 5f electrons leads a broad spec- 
trum of chemical and physical properties, in particular magnetic, in 
compounds of light actinides. Their behaviour goes from the local- 
ized magnetism of lanthanides to the itinerant magnetism often 
found in transition metals compounds. One parameter which 
strongly influences the magnetic character is the actinide-actinide 
distance. Moessbauer spectroscopy of the 59.5 KeV resonance in 
237 Np allows a detailed study of local magnetic properties of the 
Np ion. Some results are presented on compounds of different 
crystallographic structure, showing the large variety of magnetic 
properties. 


11241 (CNIC—00312, pp. 67) Compilation of excitation 
cross sections in collision between He, Ne, Ar lons and their 


ERA Vol.16,No.4 303 





64 PHYSICS | 
6403 Atomic, Molecular, and Chemical Physics 


atoms. Yao Jinzhang (Chinese Nuclear Data Center, Beijing, BJ 
(China)); Yang Qing. China Nuclear Information Centre, Beijing, BU 
(China); Chinese Nuclear Data Center, Beijing, BJ (China). May 
1989. (CNDC—0002.). In Communication of nuclear data progress: 
No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. ARGON/evaluated data; HELIUM/evaluated data; 
ION-ATOM COLLISIONS/data compilation; NEON/evaluated data; 
ARGON; ARGON IONS; CHARGE EXCHANGE; CROSS SEC- 
TIONS; DATA ACQUISITION; EMISSION; EXCITATION; HELIUM; 
HELIUM IONS; IONIZATION; KEV RANGE; NEON; NEON IONS 


11242 (CONF-910284—1) Intense monoenergetic positron 
beam production and applications at Oak Ri National Lab- 
oratory. Hulett, L.D. Jr. (Oak Ridge National Lab., TN (USA)); 
Donohue, D.L.; Lewis, T.A.; Hayter, J.B.; Peretz, F.J.; Mont- 
gomery, B.H.; Misra, A.K. Oak Ridge National Lab., TN (USA). 
[1991]. 26p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC05-840R21400. From Japan Atomic Energy Research 
Institute (JAERI) workshop on positron spectroscopy; Tokyo 
(Japan); 28 Feb - 1 mar 1991. Order Number DE91007857. 
Source: OSTI;NTIS; GPO Dep. 

The slow positron facility at Oak Ridge National Laboratory is 
based about an electron linear accelerator. A tungsten converter- 
moderator, placed behind the linac target, converts forward 
scattered gamma bremsstrahlung into slow positrons. The beam is 
conducted through magnetic solenoids from the accelerator room 
to an adjacent experiment room. The linac services two experimen- 
tal programs simultaneously. It supplies neutrons for nuclear data 
measurements, and positrons for spectroscopy and other applica- 
tions. The positron beam is usually available 24 hrs per day, 5 
days per week. In addition to a description of the slow positron fa- 
cility, results of studies of the ionization of large molecules by 
positrons will be presented. Oak Ridge National Laboratory is con- 
sidering the feasibility of generating a slow positron beam with a 


78Kr loop in the High Flux Isotopes Reactor. A design prospectus 
for this project is presented. 9 refs., 8 figs. 


11243 (DOE/ER/12105—1) Investigation of condensed mat- 
ter fusion: Annual progress report, March 15, 1990—-December 
1990. Jones, S.E.; Berrondo, M.; Czirr, J.B.; Decker, D.L.; Harri- 
son, K.; Jensen, G.L.; Palmer, E.P.; Rees, L.B.; Taylor, S.; 
Vanfleet, H.B.; Wang, J.C.; Bennion, D.N.; Harb, J.N.; Pitt, W.G.; 
Thorne, J.M.; Anderson, A.N.; McMurtry, G.; Murphy, N.; Goff, F.E. 
Brigham Young Univ., Provo, UT (USA). Dec 1990. 14p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG02-90ER12105. 
Order Number DE91007246. Source: OSTI;NTIS;INIS; GPO Dep. 

Work on muon-catalyzed fusion led to research on a possible 
new type of fusion occurring in hydrogen isotopes embedded in 
metal lattices. While the nuclear-product yields observed to date 
are so small as to require careful further checking, rates observed 
over short times appear sufficiently large to suggest that significant 
neutrons and triton yields could be realized — if the process could 
be understood and controlled. During 1990, we have developed 
two charged-particle detection systems and three new neutron de- 
tectors. A segmented, high-efficiency neutron counter was taken 
into 600 m underground in a mine in Colorado for studies out of 
the cosmic-ray background. Significant neutron emissions were ob- 
served in this environment in both deuterium-gas-loaded metals 
and in electrolytic cells, confirming our earlier observations. 


11244 (DOE/ER/13191-11) Kinetic studies following state- 
selective laser excitation: Progress report, May 1, 1990—April 
29, 1991. Keto, J.W. Texas Univ., Austin, TX (USA). Dept. of 
Physics. Jan 1991. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG05-84ER13191. Order Number DE91007830. 
Source: OSTI;NTIS;INIS; GPO Dep. 

During the past year, we have made measurements of state-to- 
state energy transfer cross sections and radiative lifetimes for 
Xe*(6p,6p’,7p) and Kr*(5p) states in xenon and krypton buffer 
gases. These results are relevant to kinetic models of both excimer 
lasers and the infrared xenon laser; and they are a significant im- 
provement in the precision of the known radiative lifetimes. 3 refs., 
2 figs., 2 tabs. 
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11245 (DOE/ER/13326-3) Committee on atomic, molecular, 
and optical sciences (CAMOS): Progress report, February 1, 
1988—Januarry 1, 1991. National Academy of Sciences, Washing- 
ton, DC (USA). 23 Oct 1990. 4p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG05-85ER13326. Order Number 
DE91007833. Source: OSTI;NTIS;INIS; GPO Dep. 

This report discusses plans of the assessment of future opportu- 
nities in atomic, molecular, and optical physics, and status of 
projects during the performance period. (LSP) 


11246 (DOE/ER/13421-9) Near resonant absorption by 
atoms in intense fluctuating fields: Progress report, August 1, 
1988—July 31, 1991. Smith, S.J. Colorado Univ., Boulder, CO 
(USA). [1990]. 22p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-85ER13421. Order Number DE91007911. 
Source: OSTI;NTIS;INIS; GPO Dep. 

We have completed a comprehensive study of the effects of 
phase/frequency fluctuations in the incident laser field on the fluo- 
rescence intensity from the 3S, /2 (F = 2, Mr = 2) to 3P3/2 (F = 3, 
Me = 8) transition to atomic sodium. The experiments were carried 
out in an atomic beam apparatus with a laser driving field on which 
well-characterized synthesized phase-fluctuations were imposed. 
The mean fluorescence intensity and the fluctuations in the inten- 
sity were measured as a function of detuning of the driving field 
from the resonance frequency of the transition, and for several dif- 
ferent laser powers and bandwidths of laser noise. Power spectra 
of the intensity fluctuations were measured for a wide range of 
parameters and the effects of correlated amplitude and phase fluc- 
tuations were probed. Detailed comparisons between theoretical 
predictions and experimental measurements were carried out, and 
a theoretical model was developed to include the effects of residual 
Doppler broadening and the nonuniform spatial intensity profile of 
the driving laser. Experimental investigations of effects of laser 
phase-noise on degenerate four- wave-mixing have been started. 


11247 (DOE/ER/13549-5) [Electron transfer, ionization and 
excitation in atomic collisions]: Progress report. Pennsylvania 
State Univ., University Park, PA (USA). [1991]. 6p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-86ER13549. Or- 
der Number DE91008044. Source: OSTI;NTIS;INIS; GPO Dep. 

The research being carried out at Penn State by Winter and Al- 
ston addresses the fundamental atomic-collision processes of 
electron transfer, ionization, and excitation. Winter has focussed 
attention on intermediate and, more recently, higher collision ener- 
gies — proton energies of at least about 50 keV — for which 
coupled-state approaches are appropriate. Alston has concentrated 
on perturbative approaches to symmetric ion-ior/atom collisions at 
high energies and to asymmetric collisions at intermediate to high 
energies. 


11248 (DOE/ER/13590-9) Studies of atmospheric 
molecules by multiphoton spectroscopy: Progress report, De- 
cember 1989-December 1990. Johnson, P.M. State Univ. of New 
York, Stony Brook, NY (USA). Dec 1990. 8p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-86ER13590. Order 
Number DE91006738. Source: OSTI;NTIS;INIS; GPO Dep. 
Resonance ionization processes can play an important role in 
understanding molecules important in combustion processes. They 
are a reflection of the dynamic as well as the static properties of 
atomic and molecular species. Due to the sequential or quasise- 
quential nature of photon absorption in resonant multiphoton 
events, the lifetimes of the intermediate states play an essential 
role in the overall cross-sections if they are short enough to be 
competitive with subsequent photon interactions. In molecules this 
is particularly important because there are many dissociative and 
other radiationless pathways which can contribute to a competitive 
channel. Under those conditions it should be possible to obtain in- 
formation about the nature of the dynamics of the intermediate state 
form the multiphoton ionization process. This will involve looking at 
not only the ionization cross-section but also other observables 
such as the kinetic energy of the ejected electrons and possibly 
the distribution of fragment ions produced in the ionization event. 
Whether the ionization amplitude is affected or not, the time scales 
of the dynamic events which alter the ionization path can vary over 





a large range from the femtoseconds of dissociation to the mi- 
croseconds of some radiationless transitions in large molecules. 
When the competing channel has a time scale shorter than the 
laser pulse length, the kinetics of the ionization are intimately tied 
into the precise nature of the laser pulse. For time scales longer 
than the laser pulse, pump-probe ionization schemes in which one 
laser prepares a state while another does the ionization provide a 
particularly simple method for investigating the dynamics of the in- 
termediate state. Here the author discusses examples from each of 
these regimes. CO2 and pyrazine are examined. 6 refs., 6 figs. 


11249 (DOE/ER/13955—11) Dynamics of collision pro- 
cesses: Technical progress report, August 1, 1988—July 31, 
1991. Starace, A.F. Nebraska Univ., Lincoln, NE (USA). Dept. of 
Physics and Astronomy. Jan 1991. 8p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-88ER13955. Order Number 
DE91007933. Source: OSTI;NTIS;INIS; GPO Dep. 

This project is concerned with collision processes that are gov- 
erned by the dynamics of three interacting charged particles. 
Results in three broad areas have been obtained over the current 
project period. First, detailed theoretical analyses have beer pre- 
sented of the projectile energy dependence as well as the target 
dependence of the electron detachment collision processes, H~ + 
T — H(n = 1,2) + T* + e-, for targets T = He, Ne, Ar, Kr, and Xe, 
and for incident H~ projectile energies of 0.1, 0.5, 1.0, and 1.5 
MeV. Inclusion of H(n = 2) final states in the calculations has been 
shown definitively to give marked improvement in the agreement of 
theory with experimental data. Second, a large number of pro- 
cesses involving laser-induced detachment of H~ have been 
studied, i.e., Ny + H~ — H(n = 1,2) + e~, where N = 1,2,3. Our 
use of adiabatic hypersherical wave functions provides in many 
cases the most detailed treatment of electron correlation effects to 
date. Particularly noteworthy, for 2-photon detachment of H~ with 
excitation of H(n = 2), is our identification of a half-cycle of long- 
range dipole-field-induced oscillation of the cross section above 
threshold. Such oscillations have never been observed experimen- 
tally. Third, an asymptotic expansion in Sturmian functions of the 
wave functions for three-body break-up processes has been carried 
out. These expansions lead to polarized orbitals for two-electron 
systems and to improved dissociation channels for molecular ions. 


11250 (DOE/ER/40557—1) [The physics of laser polarized 
muonic atoms]: Progress report. Cates, G.D. Princeton Univ., 
NJ (USA). Dept. of Physics. [1991]. 31p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-90ER40557. Order Number 
DE91008045. Source: OSTI;NTIS;INIS; GPO Dep. 

This past research period we carried out a successful experi- 
ment at LAMPF in collaboration with Syracuse University in which 
we used lasers to produce polarized muonic 2He. Samples of nu- 
clear polarized *He were produced by spin-exchange with optically 
pumped rubidium vapor. Unpolarized muons were stopped in the 
gas, and became polarized due to their hyperfine interaction with 
the *He nucleus. We determined that a muon polarization of ~8% 
results with a °He target polarization of 100%. The high statistical 
accuracy of our result gives us a firm handle on a theoretical ques- 
tion of great importance to future work involving muons and 
polarized °He. Currently, we are working toward a new experiment 
at LAMPF, for which we have just submitted a proposal requesting 
running time this coming summer. The experiment utilizes a new 
technique for producing polarized muonic *He, a technique we be- 
lieve has the potential for producing practical polarizations that in 
principle could be as high as 75%, and in practice may exceed 25— 
50%. We call this new technique direct spin-exchange (DSE) 
because it is based on spin-exchange collisions between neutral 
muonic helium and an optically pumped vapor of Rb. It is direct be- 
cause, in contrast to the technique we used last summer, the *He 
nucleus is not involved in the spin-exchange process. We have 
proposed the use of DSE to study the induced pseudoscalar form 
factor of He. Finally, we describe an experiment to measure the 
spin dependent structure function of the neutron at SLAC. Prince- 
ton played an important role in the design and proposal of this 
experiment, including hosting a meeting to explore the technical 
feasibility of the polarized He target. 


11251 (IC-89/28) Squeezing in collective resonance fluo- 
rescence: Effect of a thermal field. Tran Quang (International 


64 PHYSICS | 
6403 Atomic, Molecular, and Chemical Physics 


Centre for Theoretical Physics, Trieste (Italy)); Le Hong Lan; Shu- 
movsky, A.S. International Centre for Theoretical Physics, Trieste 
(Italy). Mar 1989. 11p. Order Number DE91621787. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The influence of a thermal field on the squeezing for the mixture 
of two sidebands of Mollow’s triplet is investigated. (author). 24 
refs, 1 fig. 


11252 (IC—90/290) Dynamic toroid polarizability of atomic 
hydrogen. Costescu, A. (Bucharest Univ., Bucharest (Romania). 
Dept. of Physics); Radescu, E.E. International Centre for Theoreti- 
cal Physics, Trieste (Italy). Sep 1990. 81p. Order Number 
DE91617732. Source: OSTI;NTIS (US Sales Only);INIS. 

The concept of toroid polarizability introduced in previous work is 
examined within the familiar context of nonrelativistic quantum 
Coulomb systems, in a way unbiased by approximations. The dy- 
namic (i.e. frequency (w) dependent) toroid dipole polarizability 
(w) of a (nonrelativistic, spiniess, ground-state) hydrogenlike atom 
is calculated analytically in terms of (essentially) one Gauss hyper- 
geometric function. The static result takes on the simple form +(w 
= 0) = (23/60)a*Z—*ap> (a = fine structure constant, Z = nucleus 
charge number, ap = Bohr radius). -y(w) characterizes the linear re- 
sponse of the system to a conduction and/or displacement (time 
dependent) external current. The method of calculation (based on 
the use of the integral representation for the nonrelativistic Coulomb 
Green's function) is presented in detail. The imaginary part of +(w) 
above ionization threshold is also computed in a simple closed 
form. Comparing -y(w=0) with the already known (exact) results for 
the electric multipole polarizabilities (for which, as a byproduct, we 
present in an Appendix a considerably simplified expression, to our 
knowledge the simplest reported as yet), one sees that although 
for H-like atoms the toroid effects appear as very small indeed, 
they are however increasing with Z. A comparison with analogous 
(but, this time, only order of magnitude) evaluations for (charged) 
pions, indicates that the role of the induced toroid moments (as 
against that of the usual electric ones) increases drastically when 
passing from atomic to hadron physics; it is argued that this trend 
might continue further, at the sub-hadronic level. (author). 35 refs. 


11253 (INDC(NDS)-243/M7) IAEA consultants’ meeting: 9th 
meeting of atomic and molecular data centres and ALADDIN 
network, Vienna, September 20 and 21, 1990: Summary report. 
Janev, R.K. (comp.). International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Nov 1990. 115p. 
(CONF-9009326-: 9. meeting of atomic and molecular data cen- 
tres and ALADDIN network, Vienna (Austria), 20 Sep 1990). Order 
Number DE91617714. Source: OSTI;NTIS (US Sales Only);INIS. 
This Summary Report contains the proceedings and the conclu- 
sions of the IAEA Consultants’ Meeting: Sth Meeting of Atomic and 
Molecular Data Centres and ALADDIN Network, convened on 
September 20 and 21, 1990, at the IAEA Headquarters in Vienna. 
The Progress Reports of national atomic data centres and reports 
on the ALADDIN status and developments are also included as ap- 
pendices to the present Report. (author). Refs, figs and tabs. 


11254 (INDC(NDS)-243/M7, pp. 14-23) Activities of the data 
centers on atomic spectroscopy at the National Institute of 
Standards and Technology. Wiese, W.L. (National Inst. of Stan- 
dards and Technology, Gaithersburg, MD (USA). Atomic Energy 
Levels Data Center). International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Nov 1990. 
(CONF-9009326-: 9. meeting of atomic and molecular data cen- 
tres and ALADDIN network, Vienna (Austria), 20 Sep 1990). In 
IAEA consukants’ meeting: 9th meeting of atomic and molecular 
data centres and ALADDIN network, Vienna, September 20 and 
21, 1990: Summary report. 115p. Order Number DE91617714. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The activities concerning Atomic Energy Levels and Wave- 
lengths, Atomic Transition Probabilities and Spectral Line Shapes 
and Shifts at the National Institute of Standards and Technology 
(Gaithersburg, USA) are listed together with the corresponding lists 
of publications. 


11255 (INDC(NDS)-243/M7, pp. 35-36) Progress report for 
1989-90 at AMDU/NDC/JAERI. Shirai, T. (Japan Atomic Energy 
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Research Inst. (Japan)). International Atomic Energy Agency, Vi- 
enna (Austria). International Nuclear Data Committee. Nov 1990. 
(CONF-9009326-: 9. meeting of atomic and molecular data cen- 
tres and ALADDIN network, Vienna (Austria), 20 Sep 1990). In 
IAEA consultants’ meeting: 9th meeting of atomic and molecular 
data centres and ALADDIN network, Vienna, September 20 and 
21, 1990: Summary report. 115p. Order Number DE91617714. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Recent activities and work in progress concerning semiempirical 
formula for collision cross section data, spectroscopic data, 
particle-surface interaction data and activity plans for 1990-1991 at 
the Nuclear Data Center of JAERI are briefly presented. 


11256 (INDC(NDS)—243/M7, pp. 56-60) Report from 
CRAAMD (1989-1990). Sun Yongsheng (Institute of Applied 
Physics and Computational Mathematics, Beijing, BJ (China)); Jia 
Baolin. International Atomic Energy Agency, Vienna (Austria). Inter- 
national Nuclear Data Committee. Nov 1990. (CONF-9009326-: 9. 
meeting of atomic and molecular data centres and ALADDIN net- 
work, Vienna (Austria), 20 Sep 1990). In /AEA consultants’ 
meeting: 9th meeting of atomic and molecular data centres and 
ALADDIN network, Vienna, September 20 and 21, 1990: Summary 
report. 115p. Order Number DE91617714. Source: OSTI;NTIS 
(US Sales Only);INIS. 

The activities of CRAAMD (Beijing, China) in 1989-1990 con- 
cerning the establishment of the Atomic and Molecular database in 
China, the research work performed in the field of atomic structure 
and the tentative plan for 1991 are presented. 


11257 (INDC(NDS)-243/M7, pp. 61) Report on activities of 
atomic data research. Yao Jinzhang (institute of Atomic Energy, 
Beijing (China). Chinese Nuclear Data Centre). International Atomic 
Energy Agency, Vienna (Austria). International Nuclear Data Com- 
mittee. Nov 1990. (CONF-9009326—: 9. meeting of atomic and 
molecular data centres and ALADDIN network, Vienna (Austria), 20 
Sep 1990). In /AEA consultants’ meeting: 9th meeting of atomic 
and molecular data centres and ALADDIN network, Vienna, 
September 20 and 21, 1990: Summary report. 115p. Order Num- 
ber DE91617714. Source: OSTI;NTIS (US Sales Only);INIS. 

Short communication. ATOMIC PHYSICS/research programs; 
ATOM COLLISIONS; DATA COMPILATION; ELECTRON COLLI- 
SIONS; ION COLLISIONS 


11258 (INDC(NDS)-243/M7, pp. 62-73) The factographic 
database on atomic spectroscopy "spectr-2” for information 
service in the field of thermonuclear and quantum electronic 
investigations. Bugaev, V.Yu.; Pal’chikov, V.G.; Skobelev, |.Yu.; 
Faenov, A.Ya. International Atomic Energy Agency, Vienna (Aus- 
tria). International Nuclear Data Committee. Nov 1990. 
(CONF-9009326—: 9. meeting of atomic and molecular data cen- 
tres and ALADDIN network, Vienna (Austria), 20 Sep 1990). In 
IAEA consultants’ meeting: 9th meeting of atomic and molecular 
data centres and ALADDIN network, Vienna, September 20 and 
21, 1990: Summary report. 115p. Order Number DE91617714. 
Source: OSTI;NTIS (US Sales Only);INIS. 

"Spectr-2” automated database in an extension of "Spectr-1” 
database developed in VNIIFTRI (USSR) for storage and rapid 
search of multicharged ions atomic characteristics. The information 
structure, the interaction of the terminal user and the information 
accumulation in this database are described. 4 figs. 


11259 (INDC(NDS)-243/M7, pp. 78-85) The ALADDIN atomic 
physics database system. Hulse, R.A. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). International Atomic Energy Agency, 
Vienna (Austria). International Nuclear Data Committee. Nov 1990. 
Contract DE-AC02-76-CHO-3073. (CONF-9009326-: 9. meeting of 
atomic and molecular data centres and ALADDIN network, Vienna 
(Austria), 20 Sep 1990). In IAEA consuttants’ meeting: 9th meeting 
of atomic and molecular data centres and ALADDIN network, Vi- 
enna, September 20 and 21, 1990: Summary report. 115p. Order 
Number DE91617714, Source: OSTI;NTIS (US Sales Only);INIS. 
ALADDIN is an atomic physics database system which has been 
developed in order to provide a broadly-based standard medium 
for the exchange and management of atomic data. ALADDIN con- 
sists of a data format definition together with supporting software 
for both interactive searches as well as for access to the data by 
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plasma modeling and other codes. The ALADDIN system is 
designed to offer maximum flexibility in the choice of data repre- 
sentations and labeling schemes, so as to support a wide range of 
atomic physics data types and allow natural evolution and modifi- 
cation of the database as needs change. Associated dictionary 
files are included in the ALADDIN system for data documentation. 
The importance of supporting the widest possible user community 
was also central to the ALADDIN design, leading to the use of 
straightforward text files with concatenated data entries for the file 
structure, and the adoption of strict FORTRAN 77 code for the 
supporting software. This will allow ready access to the ALADDIN 
system on the widest range of scientific computers, and easy inter- 
facing with FORTRAN modeling codes, user developed atomic 
physics codes and databases, etc. This supporting software con- 
sists of the ALADDIN interactive searching and data display code, 
together with the ALPACK subroutine package which provides AL- 
ADDIN datafile searching and data retrieval capabilities to user's 
codes. ALADDIN has been adopted as the standard international 
atomic physics data exchange format for magnetic confinement fu- 
sion applications by the International Atomic Energy Agency 
(IAEA). Entry of critically evaluated atomic data sets into ALADDIN 
format is to be coordinated by the IAEA Atomic and Molecular Data 
Unit, which will also coordinate long-term development and distribu- 
tion of updated software and documentation. (Abstract Truncated) 


11260 (INDC(NDS)—243/M7, pp. 86-93) Current activities at 
Los Alamos. Clark, R.E.H. (Los Alamos National Lab., NM 
(USA)); Abdallah, J. Jr. International Atomic Energy Agency, Vi- 
enna (Austria). International Nuclear Data Committee. Nov 1990. 
(CONF-9009326-: 9. meeting of atomic and molecular data cen- 
tres and ALADDIN network, Vienna (Austria), 20 Sep 1990). In 
IAEA consultants’ meeting: 9th meeting of atomic and molecular 
data centres and ALADDIN network, Vienna, September 20 and 
21, 1990: Summary report. 115p. Order Number DE91617714. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Data available in ALADDIN format at Los Alamos concerning Ti- 
tanium ionization stages are given. 7 figs, 1 tab. 


11261 (INDC(NDS)-243/M7, pp. 94-106) Enhancements for 
Version 1.1 of ALADDIN. Smith, J.J. (International Atomic Energy 
Agency, Vienna (Austria). Atomic and Molecular Data Unit). Inter- 
national Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Nov 1990. (CONF-9009326—: 9. meeting 
of atomic and molecular data centres and ALADDIN network, Vi- 
enna (Austria), 20 Sep 1990). In IAEA consukants’ meeting: 9th 
meeting of atomic and molecular data centres and ALADDIN net- 
work, Vienna, September 20 and 21, 1990: Summary report. 
115p. Order Number DE91617714. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The two basic areas for improvements to the first version, 1.0, of 
ALADDIN distributed by the A + M Data Unit, concerning the 
functional changes and the provision of labelling schemes and dic- 
tionaries for classification of spectroscopic and surface interactive 
data are presented. Tabs. 


11262 (INDC(NDS)-243/M7, pp. 26-28) The Atomic and 
Molecular Data Centre at the Queen's University of Belfast. 
Progress report. Smith, F.J. (Queen's Univ., Belfast, Northern Ire- 
land (UK)). International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee. Nov 1990. (CONF- 
9009326-: 9. meeting of atomic and molecular data centres and 
ALADDIN network, Vienna (Austria), 20 Sep 1990). In IAEA con- 
sultants’ meeting: 9th meeting of atomic and molecular data 
centres and ALADDIN network, Vienna, September 20 and 21, 
1990: Summary report. 115p. Order Number DE91617714. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The activities at the Atomic and Molecular Data Centre at The 
Queen's University of Belfast concerning the electron impact ioniza- 
tion of atoms and ions and electron impact ionization of molecules 
relevant to plasma edge studies are briefly presented. 2 figs. 


11263 (INDC(NDS)-243/M7, pp. 37-50) GAPHYOR Data 
Centre: Progress report 1989-1990. Delcroix, J.L. (Universite de 
Paris-Sud, Orsay (France). Centre de Donnees GAPHYOR); Kat- 
sonis, K. International Atomic Energy Agency, Vienna (Austria). 





International Nuclear Data Committee. Nov 1990. (CONF- 
9009326—: 9. meeting of atomic and molecular data centres and 
ALADDIN network, Vienna (Austria), 20 Sep 1990). In IAEA con- 
sultants’ meeting: 9th meeting of atomic and molecular data 
centres and ALADDIN network, Vienna, September 20 and 21, 
1990: Summary report. 115p. Order Number DE91617714. 
Source: OSTI;NTIS (US Sales Only);INIS. 

New methods of data collection and some numerical data evalu- 
ations of cross sections for ionization and n resolved change 
transfer in ion-atom collisions at the GAPHYOR Data Centre are 
presented. 4 figs, 7 tabs. 


11264 (INDC(NDS)-243/M7, pp. 51-55) Activities in the A+M 
data at ENEA, Nuclear Data and Codes Laboratory, Bologna, 
Italy. Menapace, E. (ENEA, Bologna (Italy). Nuclear Data and 
Codes Lab.). International Atomic Energy Agency, Vienna (Austria). 
International Nuclear Data Committee. Nov 1990. (CONF- 
9009326—: 9. meeting of atomic and molecular data centres and 
ALADDIN network, Vienna (Austria), 20 Sep 1990). In IAEA con- 
sultants’ meeting: 9th meeting of atomic and molecular data 
centres and ALADDIN network, Vienna, September 20 and 21, 
1990: Summary report. 115p. Order Number DE91617714. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The work about the systematic collection of experimental and 
theoretical data for electron-ion excitation at the Nuclear Data and 
Codes Laboratory of the ENEA is briefly described. Refs, figs. 


11265 (INIS-mf-12770) Measurement and calculation of ex- 
citation cross sections and level ionization by electron impact. 
Blanco Rames, F. Universidad Complutense de Madrid (Spain). 
Dept. de Fisica Atomica, Molecular y Nuclear. 1990 400p. (In 
Spanish). Order Number DE91617767. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The experimental and theoretical study of the atomic structure in 
neutral noble gases is studied in this work. It mainly deals with the 
determination of total cross sections by electron impact and transi- 
tion probabilities, including: Chapter 1: Theoretical introduction and 
the intermediate coupling description obtained for 420 levels of s, p 
and d configurations in neutral noble gases. Chapter 2: Experi- 
mental and theoretical values for electron collision cross sections 
are obtained for several levels of He, Ne, Ar and Kr. Our results as 
well as those available from existing bibliography are sumarized 
and compared. By means of an intermediate coupling treatment a 
number of regularities is found that provides us with some useful 
approximate semi empirical expressions. Chapter 3: Determination 
of lifetime and transition probabilities. Lifetime measurements are 
carried out by means of laser excitation and multichannel delayed 
coincidences technique. The experimental setup and electronics 
are also described. Chapter 4: Details the experimental setup de- 
veloped for electron cross sections measurement by the optical 
method. The difficulties of this method and their treatment are also 
shown. (Author). 


11266 (INIS-SU-229, pp. 102) Natural widths of M-N- and O- 
atomic levels of holmium determined by means of conversion 
lines. Kovalik, A.; Gorozhankin, V.M.; Makhmud, M.A. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158—-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 5 refs., 1 tab. HOLMIUM/electronic structure; 
ATOMS; ELECTRONS; ENERGY LEVELS; EXPERIMENTAL 
DATA; HOLMIUM; HOLMIUM 160; INTERNAL CONVERSION; 
LEVEL WIDTHS; THEORETICAL DATA; THULIUM 


11267 (INIS-SU-229, pp. 171) Method of calculation of 
muon potential in muonic atom with account of quadrupole 
and hexadecapole deformation of nucleus. Tesevich, B.I. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
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nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only); INIS. 

Short note. 4 refs. MUONS/muonic atoms; MUONS/potentials; 
BINDING ENERGY; COULOMB FIELD; MUONS; POTENTIALS; 
NUCLEAR DEFORMATION 


11268 (INIS-SU-229, pp. 228) Effect of hybridization of 
atomic orbits on angular distribution of conversion electrons. 
Karpeshin, F.F.; Listengarten, M.A. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 5 refs. MOLECULES/electronic 
ture; MOLECULES/hybridization, ANGULAR DISTRIBUTION; 
ELECTRONS; INTERNAL CONVERSION; MOLECULES; HY- 
BRIDIZATION; WAVE FUNCTIONS 


11269 (INIS-SU-229, pp. 229) Account for reconstruction 
of atomic electron shell in calculation of X-ray probabilities. 
Ehglajs, M.O.; Trusov, V.F. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158-—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DES1003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs., 1 tab. ATOMS/energy-level transitions; AR- 
GON; ATOMS; K SHELL; PROBABILITY; THEORETICAL DATA; X 
RADIATION 


struc- 


11270 (INIS-SU-229, pp. 233) L fluorescence of Pb 
atoms. Sergienko, V.A.; Shal’nikov, O.V. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 6 refs., 1 tab. LEAD/fluorescence; ATOMS; BETA 
DECAY; BISMUTH 207; EXPERIMENTAL DATA; L SHELL; LEAD; 
FLUORESCENCE; LEAD 207; THEORETICAL DATA 


11271 (INIS-SU-229, pp. 234) L fluorescence yields of Np 
atoms. Sergienko, V.A.; Shil’nikov, O.V. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 6 refs., 1 tab. NEPTUNIUM/coster-kronig transitions; 
NEPTUNIUM/fluorescence; AMERICIUM 241; ATOMS; BETA 
DECAY; EXPERIMENTAL DATA; L SHELL; NEPTUNIUM; FLUO- 
RESCENCE; NEPTUNIUM 237; THEORETICAL DATA 


11272 (INIS-SU-229, pp. 235) Energies and relativistic 
intensities of the KLL group of the Lu Auger spectrum. Bul- 
gakov, V.V.; Kaznovetskij, A.B.; Kirishchuk, V.I.; Petrenko, T.M.; 
Stril’chuk, N.V.; Feoktistov, A.l. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
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conference on nuclear spectroscopy and nuclear. structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs., 1 tab. LUTETIUM/auger effect; ATOMS; 
BETA DECAY; EXPERIMENTAL DATA; HAFNIUM 175; K SHELL; 
L SHELL; LUTETIUM; TRANSITION AMPLITUDES 


11273 (INIS-SU-229, pp. 212) Three models of the aston 
generation. Rad’ko, V.E. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158-: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. POSITRONIUM COMPOUNDS; ATOMS; 
CAPTURE; CROSS SECTIONS; ELECTRONS; PARTICLE PRO- 
DUCTION; POSITRONS 


11274 (INIS-SU-229, pp. 243) Nuclear deformation effect 
on absolute probability of the muonic [£0-conversion. 
Lavrenov, A.N. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158-: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only); INIS. 

Short note. 4 refs., 1 tab. MUONIC ATOMS/internal conversion; 
URANIUM 238/internal conversion; URANIUM 238/muonic atoms; 
E0-TRANSITIONS; MUONS; NUCLEAR DEFORMATION; PROBA- 
BILITY; THEORETICAL DATA 


11275 (INIS-SU-229, pp. 398) On the two-particle absorp- 
tion of slow «- mesons by atomic nuclei. ilvankov, Yu.V.; 
Kadmenskij, S.G. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 3 refs. PIONIC ATOMS/energy levels; PIONIC 
ATOMS/level widths; CAPTURE; ISOSPIN; PAIRING INTERAC- 
TIONS; PIONS MINUS; PROTON-NEUTRON INTERACTIONS; 
PROTON-PROTON INTERACTIONS; QUANTUM NUMBERS; 
SPIN 


11276 (INIS-SU-229, pp. 488) Excitation of transuranium 
element X radiation L-series by protons with energy of 20-80 
MeV. Kireev, A.V.; Ryzhov, I.V.; Tutin, G.A.; Ehjsmont, V.P. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyy Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 tabs. AMERICIUM/ion-atom collisions; AMERI- 
CIUM/x radiation; NEPTUNIUM/ion-atom collisions; NEPTUNIUM/x 
radiation; PLUTONIUM/ion-atom collisions; PLUTONIUM/x radia- 
tion; AMERICIUM; CROSS SECTIONS; ENERGY DEPENDENCE; 
EXCITATION; EXPERIMENTAL DATA; L SHELL; MEV RANGE 10- 
100; NEPTUNIUM; PLUTONIUM; PROTONS 
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11277 (INIS-SU-229, pp. 415) lonization of an atom in the 
neutron resonance scattering. Kondrat'ev, V.N.; Parobij, |.S. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 refs., 1 fig. ATOMS/ionization; ATOM COLLISIONS; 
ATOMS; IONIZATION; CROSS SECTIONS; EXCITATION; K 
SHELL; L SHELL; NEUTRONS; PROBABILITY; RESONANCE 
SCATTERING; SPIN ORIENTATION 


11278 (INIS-SU-229, pp. 487) On energy dependence of in- 
tensity ratios of gold L series line groups at the excitation by 
mean energy protons. Kireev, A.V.; Ryzhov, |.V.; Tutin, G.A.; 
Ehjsmont, V.P. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyy Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 3 refs., 1 tab. GOLD/inner-shell ionization; GOLD/ion- 
atom collisions; ENERGY DEPENDENCE; EXPERIMENTAL DATA; 
GOLD; L SHELL; MEV RANGE 10-100; PROTONS; X RADIATION 


11279 (LAMP-90/4) Laser Raman and infrared spectro- 
scopic studies of molecular systems: Structural analysis of 
some clathrate compounds. LAMP series report (Laser, Atomic 
and Molecular Physics). Akyuz, S. International Centre for Theoret- 
ical Physics, Trieste (Italy). Sep 1990. 16p. Order Number 
DE91617733. Source: OSTI;NTIS (US Sales Only);INIS. 

In this paper the structural analyses of some molecular systems, 
namely clathrates, depending on the laser Raman and infrared 
spectroscopic studies are reported. (author). 19 refs, 3 figs, 5 tabs. 


11280 | (LAMP-90/5) The effect of polarization over 2nd har- 
monic in laser light scattering by free electrons. LAMP series 
report (Laser, Atomic and Molecular Physics). Verma, V.P. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Sep 1990. 22p. 
Order Number DE91617768. Source: OSTI;NTIS (US Sales 
Only);INIS. 

In this work, the influence of linear as well as circular polariza- 
tion on radiation at second harmonic frequency produced due to 
nonlinear scattering of intense laser light by free electrons is stud- 
ied in detail. It is shown that if incident beam is linearly polarized, 
the scattered radiation has acquired the nearly same polarization 
but when the incident radiation field’s polarization is turned over to 
a circular one, the observed light is in general elliptically polarized. 
For scattering angle, 6 is equal to x/2, the radiation becomes lin- 
early polarized and when @ is small, there is no change in final 
polarization. (author). 22 refs, 3 figs. 


11281 (LAMP-90/6) Photoelectron spectroscopy via elec- 
tronic spectroscopy of molecular ions. LAMP series report 
(Laser, Atomic and Molecular Physics). Khan, Z.H. International 
Centre for Theoretical Physics, Trieste (Italy). Oct 1990. 23p. Order 
Number DE91617734. Source: OSTI;NTIS (US Sales Only);INIS. 
In this work, a new aspect of the correlation between optical and 
photoelectron spectra is discussed on the basis of which the first 
ionization potentials of condensed-ring aromatics can be estimated 
from certain features in the electronic spectra of their positive ions. 
Furthermore, it is noticed that the first IP’s are very sensitive to 
molecular size as the latter's inclusion in the regression formulas 
improves the results considerably. Once the first ionization poten- 
tial for a molecule is determined, its higher IP’s may be computed 
if the lower-energy electronic bands for its cation are known. This 
procedure is especially useful for such systems whose uv photo- 
electron spectra are unknown. (author). 11 refs, 10 figs, 1 tab. 





11282 (LBL~29644) The Advanced Light Source: A new 
tool for research in atomic physics. Schiachter, A.S. Lawrence 
Berkeley Lab., CA (USA). Sep 1990. 5p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC03-76SF00098. (CONF- 
900923-9: 5. international conference on the physics of highly 
charged ions, Giessen (Germany, F.R.), 10-14 Sep 1990). Order 
Number DE91007739. Source: OSTI;NTIS;INIS; GPO Dep. 

The Advanced Light Source, a_ third-generation national 
synchrotron-radiation facility mow under construction at the 
Lawrence Berkeley Laboratory in Berkeley, California, is scheduled 
to begin serving qualified users across a broad spectrum of re- 
search areas in the spring of 1993. Undulators will generate 
high-brightness, partially coherent, plane polarized, soft-x-ray and 
ultraviolet (XUV) radiation from below 10 eV to above 2 keV. Wig- 
glers and bend magnets will generate high fluxes of x-rays to 
photon energies above 10 keV. The ALS will have an extensive re- 
search program in which XUV radiation is used to study matter in 
all its varied gaseous, liquid, and solid forms. 7 refs., 3 figs. 


11283 (LBL-29742) Multiple electron capture in fast ion- 
atom collisions. Schlachter, A.S. Lawrence Berkeley Lab., CA 
(USA). Sep 1990. 5p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00098. (CONF-9009261-5: Workshop 
on fast ion collisions, Debrecen (Hungary), 17-19 Sep 1990). Order 
Number DE91007738. Source: OSTI;NTIS;INIS; GPO Dep. 

Many electrons can be captured by an energetic, highly charged 
ion in collision with a target atom, demonstrated for 47-MeV Ca'7*+ 
ions in Ar. 8 refs., 4 figs. 


11284 (LIYF—1396) Investigation of surface ionization pro- 
cesses in high-temperature ion sources. Panteleev, V.N.; 
Romanov, V.I. AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 
1988. 22p. (In Russian). Order Number DE91621655. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The investigation of suface ionization processes in high tempera- 
ture ion sources made from tantalum and tangsten-rhenium alloy in 
a form of thin tubes with a diameters of 0.8 and 1.3 mm has been 
carried out. The experimental results obtained allowed to make a 
conclusion that the efficiency for ionizers with the same diameters 
depends linearly on their length. The surface ionization efficiency 
with the addition of xenon to the ion source cavity has been mea- 
sured. It was shown that with the leakage of xenon into the ion 
source volume at a rate 2-4 cm*/h the efficiency of ionization in- 
creased by a factor of 1.2-1.7. The tangsten-rhenium ionizers 
which were used allowed to reach ionization efficiency values high 
enough for some rare earth elements (100% for Eu, 70% for Tm 
and 50% for Lu). 6 refs.; 5 figs.; 3 tabs. 


11285 (LIYF-1402) Theory of hyperfine shift effect of X-ray 
atomic levels excited during internal conversion and following 
electromagnetic cascade. Rodionov, A.A.; Fedorov, V.V. AN 
SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 1988. 21p. (In Rus- 
sian). Order Number DE91619672. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The effect of hyperfine X-ray lines energetic shifts is discussed 
theoretically for the X-ray lines which accompany the internal con- 
version process and the following discharge of the excited atomic 
state by the electromagnetic E1 transitions. General expressions 
are given for the magnetic dipole and the electric quadrupole 
energy shifts of the atomic states excited either directly by the in- 
ternal conversion of arbitrary multipolarity or by the following 
atomic X-ray transitions. It is shown that these transitions transfer 
the information about hyperfine shift from the initial excited level to 
the next one and so on up to external shells of atoms. 15 refs. 


11286 (PPPL-—2720) Quenching of Einstein-coefficients by 
photons. Aumayr, F. (Technische Univ., Vienna (Austria). Inst. fuer 
Allgemeine Physik); Skinner, C.H.; Suckewer, S.; Lee, W. Princeton 
Univ., NJ (USA). Plasma Physics Lab. Feb 1991. 33p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-76CH03073. 
Order Number DE91008074. Source: OSTI;NTIS;INIS; GPO Dep. 
Experimental evidence is presented for the change of Einstein’s 
A-coefficients for spontaneous transitions from the upper laser level 
of an argon ion laser discharge due to the presence of the high- 
intensity laser flux. To demonstrate that this quenching effect 
cannot be attributed to a reduction in self-absorption of the strong 
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spontaneous emission line, absorption and line profile measure- 
ments have been performed. Computer modelling of the reduction 
of self absorption due to Rabi splitting also indicated that this effect 
is too small to explain the observed quenching of spontaneous line 
emissions. 13 refs., 11 figs. 


11287 (UCRL-JC—105205) Measurements of  stark- 
broadening in hot dense plasma. Springer, P.T. (Lawrence 
Livermore National Lab., CA (USA)); Perry, T.S.; Stewart, R.E.; 
Iglesias, C.A.; Serduke, F.J.; Wilson, B.G.; Lee, R.W.; Foster, J.M.; 
Smith, C.C.; Hoarty, D.J.; Davidson, S.J. Lawrence Livermore Na- 
tional Lab., CA (USA). 11 Jan 1991. 10p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
9010298-5: International workshop on radiative properties of hot 
dense matter, Sarasota, FL (USA), 22-26 Oct 1990). Order Num- 
ber DE91008504. Source: OSTI;NTIS; GPO Dep. 

We have performed high-resolution measurements of the Stark- 
broadened line profiles in a magnesium plasma at known density, 
and compared the measured line profiles with theoretical predic- 
tions. In the experiment, a magnesium sample was heated 
indirectly by x-rays from laser-produced plasma. Both the lateral 
expansion of the exploding foil and the absorption in the helium- 
like Rydberg series were measured through the use of point 
projection spectroscopy. The plasma temperature and ionization 
distribution were determined from the ratio of the helium-like to 
lithium-like absorption features. For this experiment, a comparison 
between plasma density derived directly from radiography and by 
careful examination of Stark profiles was accurate to order 40 per- 
cent. The experiment will be repeated under more carefully 
controlled conditions which should allow a calibration of Stark- 
broadened profiles with an accuracy of order 10 percent. 9 figs. 


11288 (UCRL-JC—105324) Effects of relativity of RTEX in 
collisions of U% with light targets. Chen, Mau Hsiung. 
Lawrence Livermore National Lab., CA (USA). 7 Nov 1990. 17p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-901116—40: 11. international conference on 
the application of accelerators in research and industry, Denton, 
TX (USA), 5-8 Nov 1990). Order Number DE91007260. Source: 
OSTI;NTIS;INIS; GPO Dep. 

We have calculated the resonant transfer and excitation cross 
sections in collisions of U%* (q = 82, 89, 90) ion with Hz, He and C 
in impulse approximation using the multi-configuration Dirac-Fock 
method. The calculations were carried out in intermediate coupling 
with configuration interaction. The quantum electrodynamic and fi- 
nite nuclear size corrections were included in the calculations of 
transition energies. The Auger rates were calculated including the 
contributions from Coulomb as well as the transverse Breit interac- 
tions. For U®* and U%, effects of relatively not only shift the 
peak positions but also change the peak structure. The total dielec- 
tronic recombination strength has been found to increase by 50% 
due to the effects of relativity. The present theoretical RTEX cross 
sections for U®* in hydrogen agree well with experiment. For 
U®2+, Breit interaction had been found to have little effect on the 
RTEX cross sections involving L-shell excitation. However, the 
spin-orbit interaction can still make significant change in the peak 
structure. 24 refs., 4 figs. 


11289 (UCRL-JC—105957) Calculation of emission and ab- 
sorption spectra of LTE plasma by the STA [Super Transition 
Array] method. Bar-Shalon, A. (israel Atomic Energy Commission, 
Beersheba (Israel). Nuclear Research Center-Negev); Oreg, J.; 
Goldstein, W.H. Lawrence Livermore National Lab., CA (USA). 11 
Jan 1991. 9p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-9010298-7: International work- 
shop on radiative properties of hot dense matter, Sarasota, FL 
(USA), 22-26 Oct 1990). Order Number DE91007617. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Recent improvements in the Super Transition Array (STA) 
method for calculating Bound-Bound (BB) and Bound-Free (BF) 
emission and absorption spectra for LTE plasma are described and 
illustrated. The method accounts for all possible BB and BF radia- 
tive transitions in the plasma. Full detailed first order quantum 
relativistic treatment is used for calculating transition energies and 
probabilities. The enormous number of configurations are divided 
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into sets of superconfigurations comprised of a collection of ener- 
getically grouped configurations. The contribution of the transition 
array between two superconfigurations to a specific one-electron 
transition is then represented by a Gaussian whose moments are 
calculated accurately using a technique that bypasses the neces- 
sity of direct summation over all the levels involved. The calculation 
of these moments involves the populations of the configurations 
given by their statistical weights and the Boltzmann factor. For 
each configuration within the super configuration we use zeroeth 
order energies in the Boltzmann factor corrected by a super config- 
uration averaged first order term. The structure of the spectrum is 
increasingly revealed by splitting each STA into a number of 
smaller STAs. When the spectrum converges it describes the de- 
tailed ‘UTA’ structure, where each configuration-to-configuration 
array is represented by a separate Gaussian with first order energy 
in the Boltzmann factor. Convergence is reached with only a few 
thousand STAs, at most, which makes the calculations practical. It 
should be pointed out that in this treatment the STA moments are 
obtained by summing over alli level-to-level transitions, rather than 
configuration-to-configuration average transitions. 4 refs., 9 figs. 


11290 (UCRL-JC—105958) Systematic investigation of elec 
tron impact excitation-autoionization from the groud state of 
highly charged Gal-like ions through AN=1 transitions. Oreg, J. 
(Israel Atomic Energy Commission, Beersheba (Israel). Nuclear 
Research Center-Negev); Bar-Shalom, A.; Goldstein, W.H.; Man- 
dlebaum, P.; Mittnik, D.; Meroz, E.; Schwob, J.L.; Klapisch, M. 
Lawrence Livermore National Lab., CA (USA). 11 Jan 1991. 8p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-48. (CONF-9010298-3: International workshop on radiative 
properties of hot dense matter, Sarasota, FL (USA), 22-26 Oct 
1990). Order Number DE91007611. Source: OSTI;NTIS;INIS; GPO 
Dep. 

A systematic variation in the line intensity ratios of Gal-like and 
Znl-like ions of rare earth elements has been recently observed in 
spectra emitted in a low density, high temperature tokamak plasma. 
This variation is shown to be correlated with the gradual opening of 
autoionizing channels through inner-shell excited configurations of 
the Gal-like charge-state. These channels enhance the indirect ion- 
ization rate of Gal-like ions through excitation-autoionization (EA), 
effecting the ionization balance and temperatures of greatest abun- 
dance. We present a systematic investigation of EA and direct 
impact ionization (Dl) in the Gal-like isoelectronic sequence from 
Mo (Z = 42) to Dy (Z = 66). As Z decreases from Dy to Pr (Z = 59) 
the levels of the configuration 3d°4p4f, which are excited from the 
ground state by strong dipole collisional transitions, gradually cross 
the first ionization limit of the ion and are responsible for this ioniza- 
tion enhancement. When Z decreases further an additional channel 
is opened through the configuration 3d°4p4d. 9 refs., 3 figs., 1 tab. 
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11291 (ANL/PPRNT-—90-212) Stability diagrams for fourfold 
coordination of polyvalent metal ions in molten mixtures of 
halide salts. Akdeniz, Z. (international Centre for Theoretical 
Physics, Trieste (Italy)); Tosi, M.P. Argonne National Lab., IL 
(USA). Nov 1988. 27p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. Order Number DE91004090. 
Source: OSTI;NTIS;INIS; GPO Dep. 

The stability of local fourfold coordination for divalent and triva- 
lent metal ions in liquid mixtures of polyvalent metal halides and 
alkali halides is classified by means of structural coordinates ob- 
tained from properties of the elements. In parallel with earlier 
classifications of compound crystal structures and molecular 
shapes, the elemental properties are taken from first-principles cal- 
culations of valence electron orbitals in atoms, in the form of (i) the 
nodal radii of Andreoni, Baldereschi and Guizzetti or (ii) the pseu- 
dopotential radii or Zunger and Cohen. As a third alternative a 
classification based on Pettifor's phenomenological chemical scale 
of the elements is also considered. The alternative structural classi- 
fication schemes that are developed from these elemental 
properties are generally successfully in distinguishing molten mix- 
tures in which the available experimental evidence indicates 
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long-lived fourfold coordination of polyvalent metal ions. In addition, 
Pettifor's chemical scale scheme is useful in sorting out finer de- 
tails of local coordination in the liquid state. 3 figs., 71 refs. 


11292 (DOE/ER/13044-8) Systems near the onset and in 
the well-developed regimes of turbulence. Siggia, E.D. Cornell 
Univ., Ithaca, NY (USA). [1991]. 4p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract ACO2-83ER13044. Order Number 
DE91008148. Source: OSTI;NTIS; GPO Dep. 

The dynamics of the three dimensional Euler equations as repre- 
sented by the vorticity and strain have been studied numerically for 
smooth initial conditions. A variety of adaptive mesh techniques 
were implemented to follow the solution onto very small scales 
where characteristic vortex sheet structures appeared. Finite time 
singularities were not found. For discrete Hamiltonian systems, the 
geometric implications of the Painleve propeity, [only poles in com- 
plex time], were examined. By exploiting the Hamilton-Jacobi 
equations, a symplectic augmented manifold is defined on which 
the solutions live for all times. The scaling laws for the heat flux in 
high Rayleigh number, Ra, Boussinesg convection are derived in 
the presence of a self generated mean flow. The maximum flow 
velocity scales as Ra®/” and the heat flux as Ra?/” in agreement 
with the Chicago experiments. 9 refs. 


11293 (DOE/ER/25020-2) The asymptotic degrees of free- 
dom of fluid flows: Final report, July 1, 1986-December 31, 
1989. Foias, C. Indiana Univ. Foundation, Bloomington, IN (USA). 
Sep 1990. 9p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-86ER25020. Order Number DE91007548. Source: 
OSTI;NTIS; GPO Dep. 

We have obtained rigorous estimates for the attractors of some 
basic dissipative differential equations which are within the physical 
or numerical ranges (e.g. 2D Navier-Stokes equations). We have 
shown that the ring laser cavity equations have a finite dimensional 
attractor. We have constructed inertial manifolds for a large class 
of dissipative differential equations (e.g. Kuramoto-Sivashinsky and 
Ginzberg-Landau equations). For a large class of equations includ- 
ing the 2D Navier-Stokes equations we have introduced several 
approximate intertial manifolds which yield new approximative ordi- 
nary differential equations with better error estimates then those of 
the usual Galerkin approximations. We have evidence that the new 
approximating schemes lead to computational improvements upon 
the Galerkin schemes. We have given a normal form for the 
Navier-Stokes which allows the explicit asymptotic integration of 
the equations. We have also proposed a new theoretical approach 
to decaying homogeneous turbulence. We also made some contri- 
bution to robust control theory which may be relevant to fluid 
dynamics. 


11294 (SAND-91-0038C) Superconducting instrumentation 
tor critical “He measurements in space. Duncan, R.V. Sandia 
National Labs., Albuquerque, NM (USA). [1991]. 6p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910170-2: 8. Oregon conference on LT physics, Washing- 
ton, DC (USA), 14-16 Jan 1991). Order Number DE91007894. 
Source: OSTI;NTIS; GPO Dep. 

A proposed superconducting transducer capable of measuring 
and controlling pressure to within 0.5 nanotorr over a 17 torr range 
is described. Such a device is capable of ultra-accurate measure- 
ments of the isobaric thermal expansion coefficient (Bp), the 
isothermal compressibility, and the isochoric pressure coefficient of 
pure “He within a few nanoKelvin of the superfluid transition tem- 
perature (T,). Such space-born measurements may be used with 
specific heat measurements (currently planned for the space shut- 
tle) to test predictions from scaling and renormalization group 
theory with much higher accuracy than is possible in the Earth- 
boundary laboratory. New superconducting instrumentation for use 
in viscosity measurements near T, is discussed. A method of sim- 
ulating microgravity conditions in *He near its superfluid transition 
using a magnetic field gradient is proposed. 14 refs., 1 fig. 


11295 (UCRL-JC—105926) Conservation of energy, momen- 
tum, and angular momentum in Lagrangian staggered-grid 
hydrodynamics. Burton, D.E. Lawrence Livermore National Lab., 
CA (USA). 16 Nov 1990. 13p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-9011149—11: 





1990 nuclear explosives code developers’ conference, Monterey, 
CA (USA), 6-9 Nov 1990). Order Number DE91008059. Source: 
OSTI;NTIS; GPO Dep. 

The conservation properties for general formulations of La- 
grangian staggered-grid hydrodynamics (SGH) are investigated in 
the small timestep limit. Form-preserving definitions and exact con- 
servation laws are found to exist for all physically relevant 
quantities (mass, linear momentum, total energy, and angular 
momentum). The analysis is multi-dimensional and applies to arbi- 
trarily connected grids. The momentum equation is found to lead to 
an exactly conserved energy current between internal and kinetic 
energy fields. The energy current is not properly calculated by 
SGH methods in which the work is differenced independently of the 
differenced momentum equation. This leads to the commonly ob- 
served lack of energy conservation in SHG methods. It is also 
shown that SGH conserves angular momentum centered at the 
zone, but not at the node. These angular momentum results apply 
not only to SGH but to any method using a lumped mass approxi- 
mation in the acceleration equation. This conservation accounts for 
the empirical observation in SGH that the motion of the zone cen- 
ters is free from the spurious vorticity seen in the nodes. 
Consequently, vorticity can be calculated directly from the zone ve- 
locities and need not be separately integrated. This leads to an 
improved method for removing the spurious vorticity called the 
“Damped Excess Vorticity” (DEV) method. 15 refs., 7 figs., 1 tab. 
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11296 (ANL-HEP-TR-90-113) High Energy Physics Division 
semiannual report of research activities, January 1, 1990—June 
30, 1990. Argonne National Lab., IL (USA). High Energy Physics 
Div. Dec 1990. 106p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-3110S-ENG-38. Order Number DE91007887. 
Source: OSTI;NTIS;INIS; GPO Dep. 

This report discusses research programs at ANL in High Energy 
Physics. The major categories of this research are: experimental 
programs; theoretical program; experimental facilities research; ac- 
celerator research and development; and SSC detector research 
and development. 


11297 (CIEMAT—662) On the application of the Onsager 
theory to the description of the free-ion yield observed in 
‘warm liquids’ irradiated by + rays. Ferrando, A. (Centro de In- 
vestigaciones Energeticas, Medioambientales y Technologicas, 
Madrid (Spain)); Torrente-Lujan, E.; Munoz, R.; Drijard, D. Centro 
de Investigaciones Energeticas, Medioambientales y Tecnologicas, 
Madrid (Spain). 1990. 22p. (in Spanish). Order Number 
DE91741648. Source: OSTI; NTIS (US Sales Only). 

We have analysed existing data on the free ion yield produced 
by gamma radiolysis of ‘warm liquids’ namely neopentane, 2,2,4,4- 
tetramethyl pentane, tetramethy! silane, tetramethyl germanium and 
tetramethyl tin, within the framework of the Onsager theory. Four 
distribution functions (describing the separation distance r betweenn 
electron-ion pairs at thermalization) were considered: a delta func- 
tion, an exponential function, an exponential times r, and an 
exponential times r2. With a suitable choice of the two adjustable 
parameters, G(oo) and p where G(oo) is the number of electron-ion 
pairs initially produced per every 100 eV released in the sample, 
and p is the mean thermalization distance-all four distributions de- 
scribe the data approximately. However, an independent estimate 
of G(oo) based on the justifiable assumption that theratio between 
the average energy W, which is necessary to create an electron- 
ion pair, and the ionization energy, is the same in the liquid as it is 
in the gas, allows a choice to be made between these functions. In 
all liquids, it is observed that the data fall below the predictions of 
the Onsager theorty, at fields smaller than.3 kV/cm. We discuss 
reasons why these discrepancies are to be expected. A least- 
squares polynomial fit representation of the data (in powers of the 
applied electric field E) indicates that the usual linear expansion of 
the free ion yield, G(E)=G(0)(1+E/Ep), does not provide a good 
representation of the data, not even at low fields.(Author) 
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11298 (DOE/ER/40284—5) Research accomplishments and 
future goals in particle physics. Whitaker, J.S. Boston Univ., MA 
(USA). Dept. of Physics. 5 Jan 1990. 127p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-86ER40284. Order 
Number DE91007547. Source: OSTI;NTIS;INIS; GPO Dep. 

This document presents our proposal to continue the activities of 
Boston University researchers in eight projects in high energy 
physics research: Colliding Beams Physics; Accelerator Design 
Physics; MACRO Project; Proton Decay Project; Theoretical Parti- 
cle Physics; Muon G-2 Project; and Hadron Collider Physics. The 
scope of each of these projects is presented in detail in this paper. 


11299 (DOE/ER/40518-1) University of Virginia experimen- 
tal and theoretical high energy physics. Cox, B. Virginia Univ., 
Charlottesville, VA (USA). Dept. of Physics. 10 Jan 1991. 63p. 
Sponsored by US. DOE Energy Research. DOE Con- 
tract ASO5-89ER40518. Order Number DE91007324. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This report discusses research being done in high energy 
physics at the University of Virginia in the following areas: charmo- 
nium; B mesons decay; B physics at the SCC; and symmetry and 
field theory. (LSP) 


11300 (FNAL/C—91/27) Where do we go from here?. Leder- 
man, L.M. (Fermi National Accelerator Lab., Batavia, IL (USA)). 
Fermi National Accelerator Lab., Batavia, IL (USA). Dec 1990. 10p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH03000. (CONF-901277-1: Yoshio Nishina  centennia, 
evolutional trends in physical science, Tokyo (Japan), 5-7 Dec 
1990). Order Number DE91008219. Source: OSTI;NTIS;INIS; GPO 
Dep. 

In this talk | will summarize where we are, emphasizing*those 
aspects of both theory and experimental science which are likely, 
in my opinion, to be springboards into the future. | will stick to high 
energy particle physics although the guidance and strong influence 
of cosmology must of course be included. If you notice that | spend 
more time on experimental facilities than on the prospects for su- 
perstring theory, it is only that | truly believe the road to the ‘fiture 
as we now dimly see it, is more likely to require new machines and 
new detectors than improved mastery of Calabi-Yau manifolds. Of 
course, we are inherently guided by theory and where we are go- 
ing will very likely have the same felicitous blend of theory ad 
experiment as we enjoy now. One thing about the future compared 
to the present is that it is undoubtedly longer. 
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11301 (ANL-HEP-CP-90-114) Intermittency in e*e- and 
lepton-hadron collisions. Sugano, K. Argonne National Lab., IL 
(USA). [1990]. 5p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. (CONF-900822-29: 25. IUPAP 
international conference on high energy physics, Singapore (Singa- 
pore), 2-8 Aug 1990). Order Number DE91007668. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The intermittency data in e*e- and lepton-hadron collisions are 
reviewed. The power-law behavior of the moments has been es- 
tablished by various e*e~ experiments and a wp experiment. The 
intermittency in the two-dimensional space of rapidity and az- 
imuthal angle is much stronger than in the rapidity space only. The 
neutrino-nucleus data indicate significant effects from nuclear rein- 
teractions. The LUND parton shower model fits the data better 
than the matrix element model without special retuning. The 
relations among the moments of different orders are in good agree- 
ment with the predictions by the negative binomial and pure birth 
distributions. The origin of the intermittency in e*e- and yp colli- 
sions is consistent with the self-similar cascade mechanism of jet 
formation. 11 refs., 7 figs. 


11302 (CIEMAT-640) A determination of the properties of 
the central intermediate vector boson Z°. Centro de Investiga- 
ciones Energeticas, Medioambientales y Tecnologicas, Madrid 
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(Spain). 1989. 23p. Order Number DE91741660. Source: OSTI; 
NTIS (US Sales Only). 

The results of first physics runs of the L3 detector at LEP Based 
on 2538 hadron events is reported. We determined the mass mz° 
and the width T,° of the intermediate vector boson Z° to be 
mz°=91.132 + 0.057 GeV and [7° = 2.588 + 0.137 GeV. We also 
determined Ijnvisible = 0.567 + 0.080 GeV, corresponding to 3.42 
+ 0.48 number of neutrino flavors. We also measured the muon 
pair cross-section and determined the branching ratio TuwT), = 
0.056 + 0.006. The’ partial width of Z° — ete- is Pee = 88 +9 + 
7 MeV. (Author) 


11303 (CIEMAT-640) A determination of the properties of 
the neutral intermediate vector boson Z°. Centro de Investiga- 
ciones Energeticas, Medioambientales y Tecnologicas (CIEMAT), 
Madrid (Spain). 1989. 25p. Order Number DE91620158. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The results of first physics runs of the L3 detector at LEP Based 
on 2538 hadron events is reported. We determined the mass mz° 
and the width T,° of the intermediate vector boson Z° to be 
mz°=91.132 + 0.057 GeV and T° = 2.588 + 0.137 GeV. We also 
determined Ijnvisible = 0.567 + 0.080 GeV, corresponding to 3.42 
+ 0.48 number of neutrino flavors. We also measured the muon 
pair cross-section and determined the branching ratio Tuy/T), = 
0.056 + 0.006. The partial width of Z° — ete- is Type = 88 + 9+ 
7 MeV. (Author). 


11304 (DOE/ER/13274—-T3) Inclusive production and polar- 
ization of A/A in hadron proton interactions. Gourlay, S.A. 
California Univ., Davis, CA (USA). [1985]. 155p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG03-84ER13274. Or- 
der Number DE91008167. Source: OSTI;NTIS;INIS; GPO Dep. 

This experiment measured the polarization of inclusive A’s and 
A's produced in the reaction pp — A+ X, ppA+XandK-~p—A 
+ X on liquid hydrogen. The results, when compared with previous 
experiments at different energies, are found to be energy indepen- 
dent. The polarization of A’s produced by K~’s has been 
previously studied at incident beam energies of only 32 GeV and 
below. This experiment presents the first data at high energy. The 
polarization for pp — A + X is positive with respect to the produc- 
tion plane, increases with Py; and is approximately 10% at P+ = 0.8 
GeV/c. As a function of X- the polarization is consistent with a 
non-zero value only well into the beam fragmentation region. The 
pp A + X channel exhibits behavior that is similar in all respects 
with the polarization of A’s produced by protons. In contrast to the 
baryon-baryon channels the polarization of A’s produced by K~’s 
is Opposite in sign and is approximately 60% at Pr = 0.8 GeV/c. 
An estimate is made on the contribution of non-direct background 
from £° — +A included in the sample. The results of the pp > A + 
X and pp — A + X channels agree favorably with current models 
as does the sign of the polarization of A’s produced by K~’s. 


11305 (DOE/ER/13274-T4) Measurement of the leptonic 
structure functions of the photon at PEP [Positron Electron 
Project]. Cain, M.P. California Univ., Davis, CA (USA). [1987]. 
112p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO3-84ER13274. Order Number DE91008168. Source: 
OSTI;NTIS;INIS; GPO Dep. 

At beam energies available at the PEP e*e~ storage ring at the 
Stanford Linear Accelerator Center the cross-section for two- 
photon particle production is sufficiently large to warrant an 
investigation of this O(a*) process. Of particular interest is the two- 
photon process ee — eeyup at non-zero Q*. This channel is not 
only relatively easy to observe experimentally but also serves as a 
model for the process ee — eegq. For the case of inelastic ey 
scattering the cross-section could be parameterized in terms of the 
photon structure functions F;(x,Q2) and F2(x,Q). In this thesis | 
will present data on the process ee — eepup collected by the Two- 
Photon collaboration (PEP-9). at PEP. For the subset of data which 
proceeds by inelastic ey scattering | will present a procedure for 
extracting the QED photon structure functions and apply this 
method to the data. 42 refs., 44 figs. 


11306 (DOE/ER/40518-T1) An expression of interest in a 
Super Fixed Target Beauty Facility (SFT) at the Superconduct- 
ing Super Collider. Virginia Univ., Charlottesville, VA (USA). 25 
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May 1990. 73p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ASO5-89ER40518. Order Number DE91007404. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The concept of a Super Fixed Target Beauty Facility (SFT) which 
uses a relatively low intensity 20 TeV proton beam as a generator 
of very high momenta B's is an exciting prospect which is very 
competitive with other B factory ideas. The yields of B’s in such a 
facility are quite high (8 x 10'° — 10" B's per year). At this level 
of statistics, CP violation measurements will be possible in many 
modes. In addition, the fixed target configuration, because of the 
high momenta of the produced B’s and the resulting long decay 
lengths, facilitates the detection and reconstruction of B’s and of- 
fers unique opportunities for observation of the B decays. The 
limited solid angle coverage required for the fixed target spectrom- 
eter makes the cost of the facility much cheaper than other e+e- 
or hadron collider options under consideration. The relatively low 
intensity 20 TeV beam (1 — 2 x 10® protons/second) needed for 
the SFT makes it possible to consider an extraction system which 
operates concurrently and in a non-interfering manner with the 
other collider experiments. One possible method for generating 
such a beam, crystal channeling, is discussed. 


11307 (DOE/ER/40523—1) Experimental study of heavy fla- 
vor physics and SSC research and development at The 
University of Mississpi: Progress report, March 1, 
1990—December 31, 1990. Reidy, J.J. Mississippi State Univ., Mis- 
sissippi State, MS (USA). Dept. of Physics. 1990. 26p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AS05-89ER40523. 
Order Number DE91007325. Source: OSTI;NTIS;INIS; GPO Dep. 

This report discusses the following topics: particle production of 
charmed particle; progress in the SSC research and development 
program; CALOR/GEANT integration; the calorimeter simulation ef- 
fort; scintillating plate/liquid argon calorimeter simulation; liquid 
scintillator R&D; and funding by the TNRLC. 


11308 (ETDE/ES-mf-1741651) Radiative violation of CP- 
symmetry. Galvan, J.B. Universidad Complutense de Madrid 
(Spain). Dept. de Fisica Teorica. [1991] 136p. (In Spanish). Order 
Number DE91741651. Source: OSTI; NTIS (US Sales Only). 

The left-right quiral symmetry is not conserved by the Standard 
model. A subgroup of the standard gauge group (SU(2),) breaks 
this symmetry in a explicit way. Moreover, the standard model, if 
there are three or more matter generations, violates the CP dis- 
crete symmetry. This prediction has been experimentally 
demonstrated correct in the Kaon anti Kaon system. In this work 
some possible explanations to the CP violation parameter magni- 
tude are researched. We have studied the variation of the 
Kobayashi-Maskawa matrix with the energy scale. We make this 
study from the great unification scale to electroweak unification 
scale. To realize this work we have developed a general method to 
calculate the renormalization group equations of the Kobayashi- 
Maskawa matrix parameters. From these equations we could also 
calculate the renormalization group equation of the J parameter 
that characterizes the CP violation. This calculus has been applied 
in a concrete example: a typical supersymmetric model from su- 
perstring theories. This model can be seen like a natural extension 
of the supersymmetric standard model. This kind of models have a 
gauge group bigger than the standard one (their gauge groups 
have to be Eg subgroups with range more than four), more parti- 
cles (extra Higgs, exotic quarks, gauge theory singlets) and new 
terms of the Lagrangian. We have verified that such model pro- 
vides us of a correct low energy phenomenology and, moreover 
other results, some particle spectrums have been developed. Such 
spectrums are compatible with the present experimental cotes. In 
the elaboration of this model some conditions, that the model has 
to respected to be compatible with the actual phenomenology, 
have been studied. Some of these conditions are: the no- breaking 
of color symmetry, the no-breaking of electromagnetic symmetry 
and the possible zones of the parameter space where the theory is 
unstable by quantum corrections. 


11309 (ETDE/ES-mf-1741654) Determination of the D 
mesons lifetimes. Josa, M.|. Universidad Complutense de Madrid 
(Spain). Facultad de Ciencias Fisicas. [1991] 224p. (in Spanish). 
Order Number DE91741654. Source: OSTI;NTIS (US Sales Only). 





The results from the experiment NA27, performed in the. North 
Area of the Super Proton Synchrotron at CERN are presented. The 
experimental set up was the small, high resolution, rapid cyling 
bubble chamber LEBC coupled with the European Hybrid Spec- 
trometer (EHS). More than 2 millions pictures were taken, with 
1015000 in teractions in hydrogen. The stastistical sensitivity of the 
experiment was 38.5 events/yb. A clean sample of 700 charm par- 
ticle decays was obtained. Estimators with minimal systematic and 
statistical errors are developed for the determination of the lifetimes 
of short-lived particles whose individual momenta are unknown. 
These estimators make use of the measured decay lengths and 
the a priori known production characteristics. In this way, it is pos- 
sible to include identified but not fully reconstructed charm decays 
in the sample to determine their lifetime. The properties of these 
estimators were extensively studied by means of Montecarlo simu- 
lation. The detection of the short-lived particles through the impact 
parameter of their charged decay products leads to additional com- 
plications which are taken into account. The biases and statistical 
errors inherent in using simpler approximate lifetime estimators are 
also discussed. These estimators are applied to determine the life- 
time of the D° and D*~ mesons using the charm data sample from 
NA27. (Author) 


11310 (ETDE/ES-mf-1741655) Measurement and caicula- 
tion of excitation cross sections and level ionization by 
electron impact. Blanco, F. Universidad Complutense de Madrid 
(Spain). Dept. de Fisica Atomica y Nuclear. [1991] 401p. (In Span- 
ish). Order Number DE91741655. Source: OSTI;NTIS (US Sales 
Only). 

The experimental and theoretical study of the atomic structure in 
neutral noble gases is studied in this work. It mainly deals with the 
determination of total cross sections by electron impact and transi- 
tion probabilities, including: Chapter 1: Theoretical introduction and 
the intermediate coupling description obtained for 420 levels of s, p 
and d configurations in neutral noble gases. Chapter 2: Experi- 
mental and theoretical values for electron collision cross sections 
are obtained for several levels of He, Ne, Ar and Kr. Our results as 
well as those available from existing bibliography are sumarized 
and compared. By means of an intermediate coupling treatment a 
number of regularities is found that provides us with some useful 
approximate semi empirical expressions. Chapter 3: Determination 
of lifetime and transition probabilities. Lifetime measurements are 
carried out by means of laser excitation and multichannel delayed 
coincidences technique. The experimental setup and electronics 
are also described. Chapter 4: Details the experimental setup de- 
veloped for electron cross sections measurement by the optical 
method. The difficulties of this method and their treatment are also 
shown. (Author) 


11311 (FNAL/C-—90/260-E) Fermilab experiment E-687: Re- 
cent results on charm. Shephard, W.D. (Notre Dame Univ., IN 
(USA)). The E-687 Collaboration. Fermi National Accelerator Lab., 
Batavia, IL (USA). Dec 1990. 8p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH03000. (CONF-9009315-5: 
20. international symposium on multiparticle dynamics, Gut 
Holmecke (Germany, F.R.), 10-14 Sep 1990). Order Number 
DE91007060. Source: OSTI; NTIS; INIS; GPO Dep. 

About 10* charm decays have been reconstructed from first-run 
data of Fermilab experiment E687 using the Fermilab Wide-Band 
Photon Spectrometer with the world’s highest energy photon beam. 
Charm selection strategies and preliminary results are discussed. 
Lifetime values are (.50 + .06 + .03)ps for the D,* and (.20 + .03 
+ .03)ps for the A,*. Preliminary D* and D°® lifetimes are consis- 
tent with current world averages. Signals for charm baryon and 
Cabibbo-suppressed charm meson decays are shown. Preliminary 
branching ratios are: B(D® — xtx-x*x~-)\/B(D° — K-x*xtx-) = 
10 + .02 + .02; B(D® — K°K*K-)/B(D° — K°xtx-) = .20 + 
.06(stat); B(D° — K°¢)/B(D° — K°xtx—) = .16 + .06(stat). Prelim- 
inary results are given on D** and D+*-° photoproduction for 
photon energies from 100 to 350 GeV. 13 refs., 3 figs. 


11312 (FNAL/C—90/268) Recent results on CP-violation 
from Fermilab experiment E731. Hsiung, Yee B. E731 Collabora- 
tion (Chicago-Elmhurst-Fermilab-Princeton-Saclay). Fermi National 
Accelerator Lab., Batavia, IL (USA). Dec 1990. 5p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC02-76CH03000. 
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(CONF-900822-27: 25. IUPAP international conference on high 
energy physics, Singapore (Singapore), 2-8 Aug 1990). Order 
Number DE91007549. Source: OSTI;NTIS;INIS; GPO Dep. 

We report the current status of the analysis for the CP-violation 
parameters, e’/e, from the entire data sample of Fermilab experi- 
ment E731. A new measurement of the CP-violation parameter n+ 
was extracted from the K_ — Kg interference of the x*x~-y decay 
mode downstream of a regenerator. The preliminary result, |n.-,| = 
0.0020 + 0.0002(stat) + 0.0003(syst), is consistent with |p| from 
m*m— decay mode. Some results on the measurements of the 
branching ratio for KL + x*x~-+ and Kg — x*x~-+ are presented 
here. For the very first time, the quadratic decay parameter of K, 
— 32° has been measured from the 3x° Dalitz plot. Our result, b 
= (-0.6 + 1.4) x 10-%, is consistent with zero, indicating a flat 
Dalitz distribution. It is inconsistent with the fitted result, b = (-8.3 
+ 2.4) x 10-5, from Devlin and Dickey’s review. 13 refs., 5 figs. 


11313 (INIS-mf—12769) Determination of the D mesons life- 
times. Josa Mutuberria, M.!. Universidad Complutense de Madrid 
(Spain). Facultad de Ciencias Fisicas. 1990 223p. (in Spanish). Or- 
der Number DE91620166. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The results from the experiment NA27, performed in the North 
Area of the Super Proton Synchrotron at CERN are presented. The 
experimental set up was the small, high resolution, rapid cyling 
bubble chamber LEBC coupled with the European Hybrid Spec- 
trometer (EHS). More than 2 millions pictures were taken, with 
1015000 in teractions in hydrogen. The stastistical sensitivity of the 
experiment was 38.5 events/ub. A clean sample of 700 charm par- 
ticle decays was obtained. Estimators with minimal systematic and 
statistical errors are developed for the determination of the lifetimes 
of short-lived particles whose individual momenta are unknown. 
These estimators make use of the measured decay lengths and 
the a priori known production characteristics. In this way, it is pos- 
sible to include identified but not fully reconstructed charm decays 
in the sample to determine their lifetime. The properties of these 
estimators were extensively studied by means of Montecarlo simu- 
lation. The detection of the short-lived particles through the impact 
parameter of their charged decay products leads to additional com- 
plications which are taken into account. The biases and statistical 
errors inherent in using simpler approximate lifetime estimators are 
also discussed. These estimators are applied to determine the life- 
time of the D° and D*- mesons using the charm data sample from 
NA27. (Author). 


11314 (INIS-SU-229, pp. 216) Measurement of the antineu- 
trino spectrum from a nuclear reactor. Afonin, A.|. (and others); 
Vershinskij, A.G.; Evstratenko, A.S. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Onily);INIS. 

Short note. ELECTRON ANTINEUTRINOS/energy  spec- 
tra; ANTINEUTRINO-PROTON INTERACTIONS; NEUTRONS; 
POSITRONS 


11315 (IS-M—656) Universality violations at the Z. Rizzo, 
T.G. (Wisconsin Univ., Madison, WI (USA). Dept. of Physics). 
Ames Lab., IA (USA). [1990]. 4p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-82. (CONF-9006267-19: 
1990 DPF summer study on high energy physics, Snowmass, CO 
(USA), 25 Jun - 13 jul 1990). Order Number DE91006787. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Universality violations (UV) in the decays of the Z would be a 
clear signal for new physics beyond the Standard Model (SM). We 
explore two scenarios which lead to UV in Z decays which may be 
observable at LEP/SLC and are easily distinguishable from each 
other. For simplicity, we concentrate on the leptonic decay modes 
of the Z and discuss present and future limits on these two mod- 
els. 6 refs., 2 figs. 
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11316 (LA-UR-91-237) Status of solar neutrino experi- 
ments. Beier, E.W. (Pennsylvania Univ., Philadelphia, PA (USA). 
Dept. of Physics); Davis, R. Jr.; Kim, S.B.; Elliott, S.R.; Jelley, N. 
Los Alamos National Lab., NM (USA). [1990]. 12p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-36. 
(CONF-900601-24: 12. PANIC international conference on parti- 
cles and nuclei, Cambridge, MA (USA), 24-29 Jun 1990). Order 
Number DE91007468. Source: OSTI;NTIS;INIS; GPO Dep. 

A summary of the status of four solar neutrino experiments is 
presented. The Homestake °”Ci data are presented and the possi- 
ble time dependence of the data is addressed. Data from 1040 
days of operation of the Kamiokande II detector are presented 
next. The status of the 7'Ga experiment in the Baksan Neutrino 
Observatory, which has operated for a short time, is discussed. 
The summary concludes with a discussion of the status of the Sud- 
bury Neutrino Observatory, which has been under construction 
since the beginning of 1990. 7 refs., 6 figs. 


11317 (LBL-21544) Flavor production in e*e~ annihilation 
and in proton- proton interactions. TPC/Two-Gamma Collabora- 
tion. Lawrence Berkeley Lab., CA (USA). [1986]. 16p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 
(CONF-860701-97: 23. international conference on high-energy 
physics, Berkeley, CA (USA), 16-23 Jul 1986). Order Number 
DE91007726. Source: OSTI;NTIS;INIS; GPO Dep. 

We compare the pr dependence of pion, kaon and proton 
production cross sections in the central rapidity region of ete~ an- 
nihilation events and in proton-proton collisions at ISR energies. 
We find similarities both in the py dependence of cross sections 
and in the particle composition as a function of py, in agreement 
with the hypothesis of a universal mechanism of particle produc- 
tion. 13 refs., 4 figs. 


11318 (LBL-30035) Kaon content of three-prong decays of 
the tau lepton. Eastman, J.J. Lawrence Livermore National Lab., 
CA (USA). Dec 1990. 115p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC03-76SF00098. Order Number 
DE91007647. Source: OSTI;NTIS;INIS; GPO Dep. 

We present a series of measurements involving the production of 
charged kaons in three-prong hadronic decays of the 7 lepton. The 
data sample was obtained with the TPC/Two-Gamma detector fa- 
cility at PEP. We set a limit on the branching fraction BR(r7- — 
vrK-K°) < 0.26% at the 95% confidence level. The process 7~ 
— v,K~K° is related via SU(3) to the second-class current decay 
T- — vzx—n. We also present new measurements of the three- 
prong branching fractions BR(r- — v-K—2*2- + neutrals) = 0.70 
(+0.20/—0.17)% and BR(r-— — v,-K~K*a~ + neutrals) = 0.16 
(+0.10/—0.07)%. 68 refs., 29 figs., 15 tabs. 


11319 (SLAC-361, pp. 127-164) Applications of QCD to 
hadron-hadron collisions: Experimental. Shapiro, M.D. (Harvard 
Univ., Cambridge, MA (USA)). Stanford Linear Accelerator Center, 
Menlo Park, CA (USA). Jan 1990. (CONF-8907134—: 17. SLAC 
summer institute on particle physics: physics at the 100 GeV mass 
scale, Stanford, CA (USA), 10-21 Jul 1989). In Physics at the 100 
GeV mass scale: Proceedings. 595p. Order Number 
DE90010312. Source: OSTI; NTIS; INIS. 

Hadron colliders provide an important laboratory for testing the 
Standard Model of Strong and Electroweak interactions. Because 
such colliders have the highest available center-of-mass energy 
(./s), they probe the shortest accessible length scales and hence 
provide a unique opportunity both to study the fundamental fields 
of the standard model and to search for deviations from the behav- 
ior predicted by the standard model. Since the pp cross section is 
dominated by strong interaction processes, a thorough understand- 
ing of QCD phenomena is essential for interpreting collider results. 
These lectures discuss the experimental aspects of QCD in the 
hadron collider environment. Among the topics discussed are ex- 
perimental constraints on detector design, methods of finding and 
measuring jets, dijet production, multijet processes, Drell-Yan pro- 
cesses (including W* and Z° production) and the production and 
detection of direct photons. 33 refs., 46 figs. 


11320 (SLAC-361, pp. 187-235) W*W7- interactions and the 
search for the Higgs boson. Levi, M.E. (Lawrence Berkeley Lab- 
oratory, CA (USA)). Stanford Linear Accelerator Center, Menlo 
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Park, CA (USA). Jan 1990. (CONF-8907134—: 17. SLAC summer 
institute on particle physics: physics at the 100 GeV mass scale, 
Stanford, CA (USA), 10-21 Jul 1989). In Physics at the 100 GeV 
mass scale: Proceedings. 595p. Order Number DE90010312. 
Source: OSTI; NTIS; INIS. 

This lecture series begins with a general review of the standard 
model Higgs and a summary of existing experimental limits on 
Higgs masses. The author discusses Higgs searches at ete ma- 
chines which are just coming on line, e.g. SLC and LEP, and 
proceeds to work his way up to TLC, CLIC, and the SSC, where 
he introduces the topic of W*W~ interactions. The range of Higgs 
masses covered will span six orders of magnitude from MeV to 
TeV. Non-minimal Higgs searches will not be dealt with in this lec- 
ture series. 55 refs., 51 figs., 20 tabs. 


11321 (SLAC—361, pp. 263-283) Electron-positron storage 
rings as heavy quark factories. Siemann, R.H. (Cornell Univ., 
Ithaca, NY (USA)). Stanford Linear Accelerator Center, Menlo 
Park, CA (USA). Jan 1990. (CONF-8907134—: 17. SLAC summer 
institute on particle physics: physics at the 100 GeV mass scale, 
Stanford, CA (USA), 10-21 Jul 1989). In Physics at the 100 GeV 
mass scale: Proceedings. 595p. Order Number DE90010312. 
Source: OSTI; NTIS; INIS. 

The physics of intensity limitations and the beam-beam 
interaction in low energy e*e~ storage rings is presented at an in- 
troductory level. The progress in these subjects that are keys to 
the feasibility of heavy quark factories is discussed. 40 refs., 17 
figs., 2 tabs. 


11322 (SLAC-361, pp. 405-431) Selected preliminary re- 
sults from CDF. Stanford Linear Accelerator Center, Menlo Park, 
CA (USA). Jan 1990. (CONF-8907134—: 17. SLAC summer insti- 
tute on particle physics: physics at the 100 GeV mass scale, 
Stanford, CA (USA), 10-21 Jul 1989). In Physics at the 100 GeV 
mass scale: Proceedings. 595p. Order Number DE90010312. 
Source: OSTI; NTIS; INIS. 

Preliminary results in the areas of heavy quark searches, preci- 
sion electroweak measurements, and QCD tests are presented 
from the study of pp collisions at a center of mass energy of 1.8 
TeV. This paper will be organized as follows: the parts of the de- 
tector relevant for the analyses discussed here will be presented in 
the next section, followed by a brief discussion of the trigger and 
data collection. Section 3 will discuss the calibration of the central 
electromagnetic calorimeter and the determination of the momen- 
tum scale, as well as jet energy corrections. Sections 4, 5 and 6 
will be devoted to searches for the standard-model top quark, jet 
studies, and W and Z mass measurements, respectively. Conclu- 
sions are presented in Section 7. In keeping with the style of the 
SLAC Summer Institute, the forum for this presentation, this report 
will be somewhat pedagogical; those familiar with the detector may 
choose to skip directly to the physics results in sections 4 through 
7. 44 refs., 27 figs., 3 tabs. 


11323 (SLAC-PUB-5324) Possible experimental studies of 
the tt threshold region at 250-500 GeV e*e- collider. Ko- 
mamiya, Sachio. Stanford Linear Accelerator Center, Menlo Park, 
CA (USA). Jan 1991. 10p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC03-76SF00515. (CONF-9006267-22: 
1990 DPF summer study on high energy physics, Snowmass, CO 
(USA), 25 Jun - 13 jul 1990). Order Number DE91007415. Source: 
OSTI;NTIS;INIS; GPO Dep. 

A possible measurement of the top quark mass by an energy 
scan of the tt threshold region at e*e~ colliders of ,/s = 250-500 
GeV is discussed. With an integrated luminosity of 1 fo —' devoted 
to the energy scan, a top quark mass of about 150 GeV can be 
determined with an accuracy of ~0.3 GeV, with a comparable 
systematic uncertainty arising from the few % errors in the as mea- 
surement at LEP-l. The possibilities of studying IT, and Higgs 
boson effects are also discussed. 10 refs., 12 figs., 4 tabs. 


11324 (SLAC-PUB-5378) Amplitude analysis of the KK 
system in J/y radiative decay. Chen, Liang-Ping (Vanderbilt 
Univ., Nashville, TN (USA). Dept. of Physics and Astronomy). Mark 
Ill Collaboration. Stanford Linear Accelerator Center, Menlo Park, 
CA (USA). Nov 1990. 5p. Sponsored by U.S. DOE Energy 
Research; National Science Foundation. DOE Contract 





AC03-76SF00515 ;AC02-76ER01195 ;AC02-87ER40318 ;AC03- 
81ER40050. (CONF-9009309-6: Rheinfels workshop on hadron 
mass spectrum, St. Goar (Germany, F.R.), 3-6 Sep 1990). Order 
Number DE91007416. Source: OSTI;NTIS;INIS; GPO Dep. 

Preliminary results of a mass independent amplitude analysis of 
Jip radiative decays into K K final states are presented. A large 
component of spin zero is observed at the f2/6(1720) mass region; 
however, a small spin two component at this mass region cannot 
be excluded with the present statistics. 9 refs., 7 figs. 


11325 (SLAC-PUB-5380) Strangeonium production from 
LASS. Aston, D. (Stanford Linear Accelerator Center, Menlo Park, 
CA (USA)); Bienz, T.; Bird, F.; Dunwoodie, W.; Johnson, W.B.; 
Kunz, P.; Kwon, Y.; Leith, D.W.G.S.; Levinson, L.; Ratcliff, B.N.; 
Rensing, P.; Schultz, D.; Shapiro, S.; Sinervo, P.K.; Tarnopolsky, 
GStanford Linear Accelerator Center, Menlo Park, CA (USA). Nov 
1990. 6p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO3-76SF00515. Grant PHY82-09144;Grant PHY85-13808. 
(CONF-9009309-7: Rheinfels workshop on hadron mass spec- 
trum, St. Goar (Germany, F.R.), 3-6 Sep 1990). Order Number 
DE91007417. Source: OSTI;NTIS;INIS; GPO Dep. 

Results from recent studies of strangeonium mesons produced in 
the LASS spectrometer by an 11 GeV/c K~ beam are presented. 
Data fro new analyses of K*K*, ¢¢, and n7z final states are de- 
scribed. Comparisons are made with results from other 
hadroproduction, radiative J/¥ decay, and -+yy experiments. 24 
refs., 5 figs., 2 tabs. 


11326 (UCD-84/3) Lepton spectra and discovery limits for 
new gauge bosons. Gunion, J.F. California Univ., Davis, CA 
(USA). Dept. of Physics. [1984]. 9p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG03-84ER13274. (CONF- 
8406198-48: Design and utilization of the superconducting super 
collider summer study, Snowmass, CO (USA), 23 Jun - 13 jul 
1984). Order Number DE91008164. Source: OSTI;NTIS;INIS; GPO 
Dep. 
We present single lepton spectra and integrated cross sections 
(with detector cuts incorporated) in order to assess the discovery 
reach and lepton identification requirements at a ,/s = 40 TeV 
super-collider. 4 refs., 4 figs. 


11327 (UCD-84/4) r-decay spectra at the SSC [Supercon- 
ducting Super Collider]..Gunion, J.F. (California Univ., Davis, CA 
(USA)); Haber, H.E. California Univ., Davis, CA (USA). [1984]. 8p. 
Sponsored by U.S. DOE Energy Research; National Science Foun- 
dation. DOE Contract FG03-84ER13274. (CONF-8406198—47: 
Design and utilization of the superconducting super collider sum- 
mer study, Snowmass, CO (USA), 23 Jun - 13 jul 1984). Order 
Number DE91008165. Source: OSTI;NTIS;INIS; GPO Dep. 
Efficient identification of isolated r’s can prove a valuable tool in 
the search for new physics. Here, we make use of r — evr, uvv, 
mv, and py and consider the spectra of isolated e, yu, x and p 
which result from the decay of W bosons. If new heavier W’s exists, 
the spectra of the + decay products can provide information on the 
nature of the new vector boson couplings to quarks and leptons. 
As an example, we compute the largest vector boson mass for 
which such spectra could differentiate W, from Wr. 7 refs., 4 figs. 


11328 (USIP-90-04) The transverse momentum of hadrons 
in lepto-production as a test of QCD. Berggren, M. Stockholm 
Univ. (Sweden). Inst. of Physics. Sep 1990. 50p. Order Number 
DE91622164. Source: OSTI;NTIS (US Sales Only);INIS. 

A method to calculate the average of a smeared stochastic vari- 
able is presented, for the case were the moments of the variable 
are known, as well as the distribution of the smearing. It is applied 
to the algebraic moments of the transverse momentum distribution 
of the hadrons emerging the current fragmentation region in lepto- 
production. The derivation of the prediction uses the QCD formulae 
for the moments of the transverse momentum distribution of the 
partons giving rise to the observed hadrons in the forward region. 
It is indicated how QCD can be tested by studying the Q?,W and 
multiplicity dependence of the hadronic transverse momenta, and 
in particular how to determine Agcp. (author). 
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Refer also to citation(s) 11315, 11374, 11375, 11626, 11711, 
11782, 11866, 11867 


11329 (ANL-HEP-CP-90-125) Is there a hard gluonic contri- 
bution to the first moment of g,?. Bodwin, G.T. (Argonne 
National Lab., IL (USA)); Qiu, Jianwei. Argonne National Lab., IL 
(USA). 19 Dec 1990. 6p. Sponsored by U.S. DOE Energy 
Research; National Science Foundation. DOE Contract W-31109- 
ENG-38. Grant PHY-89-08495. (CONF-9011177-3: Polarized 
collider workshop, University Park, PA (USA), 15-17 Nov 
1990; ITP-SB-90-100). Order Number DE91007751. Source: 
OSTI;NTIS;INIS; GPO Dep. 

We show that the size of the hard gluonic contribution to the first 
moment of the proton’s spin-dependent structure function g, is en- 
tirely a matter of the convention used in defining the quark 
distributions. If the UV regulator for the spin-dependent quark distri- 
butions respects the gauge invariance of Green’s functions (allows 
shifts of loop momenta) and respects the analyticity structure of the 
unregulated distributions, then the hard giuonic contribution to the 
first moment of g; vanishes. This is the case, for example, in di- 
mensional regularization. By relaxing the requirement that the 
regulator allow shifts of loop moments, we are able to obtain a 
nonvanishing hard gluonic contribution to the first moment of g;. 
However, the first moments of the resulting quark distributions cor- 
respond to matrix elements that are either gauge variant or involve 
nonlocal operators and, hence, have no analogue in the standard 
operator-product expansion. 11 refs., 2 figs. 


11330 (BNL-45457) Lattice study of nonleptonic D decays: 
Progress report. Bernard, C. (California Univ., Santa Barbara, CA 
(USA). Inst. for Theoretical Physics); Simone, J.N.; Soni, A. 
Brookhaven National Lab., Upton, NY (USA). Nov 1990. 6p. Spon- 
sored by U.S. DOE Energy Research; National Aeronautics and 
Space Administration; National Science Foundation. DOE Contract 
AC02-76CH00016. Grant PHY82-17853. (CONF-901072—10: 
LATTICE '90: 7th international lattice gauge theory conference, Tal- 
lahassee, FL (USA), 8-12 Oct 1990; NSF-ITP-—90-213). Order 
Number DE91008099. Source: OSTI;NTIS;INIS; GPO Dep. 

Euclidean four-point Green functions D — K = are studied on 
the lattice using Wilson fermions in the quenched approximation. 
The mass dependence of amplitudes “at rest” are compared with 
the vacuum saturation model. We estimate an effective 1/N value 
for D decays. Factorization and vacuum saturation are tested for 
amplitudes that are leading order and next to leading order in 1/N. 
We note the possibility of a scalar resonance affecting the isospin 
1/2 amplitude in D > K =. 


11331 (BNL-45581) Decay constants and wave functions 
of heavy-light oscalars. Bernard, C. (California Univ., 
Santa Barbara, CA (USA). Inst. for Theoretical Physics); Labrenz, 
J.; Soni, A. Brookhaven National Lab., Upton, NY (USA). Dec 
1990. 6p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH00016. (NSF-ITP-—90-216;CONF-901072-8: 
LATTICE '90: 7th international lattice gauge theory conference, Tal- 
lahassee, FL (USA), 8-12 Oct 1990). Order Number DE91007087. 
Source: OSTI; NTIS; INIS; GPO Dep. 

Calculations of the pseudoscalar decay constant for mesons 
containing one heavy quark (i.e., fp, fg) are reported. Results at 6 
= 6.0 using the static-quark approximation for the heavy-quark 
propagator are compared to results using a propagating heavy 
quark with Wilson fermions at (6 = 6.0, 6 = 6.1 and 6 = 6.3). Fur- 
ther investigation into the dynamics governing these systems is 
made by measuring the Bethe-Salpeter wave function for each 
case. 15 refs., 5 figs., 1 tab. 


11332 (BNL—45696) Summary of discussions at the “HIGH 
pr” session. Tannenbaum, M.J. Brookhaven National Lab., Upton, 
NY (USA). Dec 1990. 14p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. (CONF-9010320-1: 
International workshop on quark gluon plasma signatures, Stras- 
bourg (France), 1-4 Oct 1990). Order Number DE91008196. 
Source: OSTI;NTIS;INIS; GPO Dep. 
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A summary of the discussion at the HIGH pr session is pre- 
sented. There was a clear consensus at this session that Jets and 
Jet Phenomena in Relativistic Heavy lon collisions would best be 
studied using leading particles, in the same way that these phe- 
nomena were originally mapped out in p-p collisions. The new 
topic of “Jet Quenching in Nuclei” was extensively discussed. It 
was clear that this proposed phenomenon could also be studied by 
measuring fragmentation functions in Deeply Inelastic Lepton- 
Nucleus Scattering; but there was controversy over whether the 
effect should be seen in proton-Nucleus reactions. Other hard- 
scattering phenomena, including “Mini-jets,” single particle inclusive 
production, the “Cronin Effect,” and direct photon production, are 
mentioned. 26 refs., 3 figs. 


11333 (BNL-45782) W,W, scattering at the SSC. Bagger, J. 
(Johns Hopkins Univ., Baltimore, MD (USA). Dept. of Physics and 
Astronomy); Dawson, S.; Valencia, G. Brookhaven National Lab., 
Upton, NY (USA). [1990]. 6p. Sponsored by U.S. DOE Energy Re- 
search; National Science Foundation; A.P. Sloan Foundation. DOE 
Contract AC02-76CH00016. (CONF-9006267—23: 1990 DPF sum- 
mer study on high energy physics, Snowmass, CO (USA), 25 Jun 
- 18 jul 1990). Order Number DE91008442. Source: 
OSTI;NTIS;INIS; GPO Dep. 

We use higher-order chiral Lagrangians to study W_W, scattering 
at the SSC. We analyze a model that is consistent with crossing, 
unitarity and chiral symmetry, with no resonant behavior at SSC 
energies. The only signal is a slightly enhanced rate for WLW, 
scattering. Our results indicate the level of sensitivity that must be 
reached before the SSC can be assured of discovering the mecha- 
nism for electroweak symmetry breaking. 19 refs., 4 figs., 2 tabs. 


11334 (CBPF-NF-016/89) On the contribution of a heavy 
neutral particle to W-boson pair production in electron- 
positron annihilation. Maia, M.C.P.; Simoes, J.A.M. Centro 
Brasileiro de Pesquisas. Fisicas (CBPF), Rio de Janeiro, RJ 
(Brazil). 1989. 20p. Order Number DE91618122. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The effect of a heavy neutral particle are obtained in the process 
e*e-->W*W is studied. From the unitarity of the cross section 
limits on the mass and couplings of the N. Considering the contri- 
bution of this heavy particle to the anomalous magnetic moment of 
the electron a limit to the mixing angle between ordinary and ex- 
cited (heavy) matter is inferred. (author). 


11335 (FNAL/C—90/253-T) Techni-rho production at SSC 
and LHC. Bagger, J. (Johns Hopkins Univ., Baltimore, MD (USA). 
Dept. of Physics and Astronomy); Han, T.; Rosenfeld, R. Fermi 
National Accelerator Lab., Batavia, IL (USA). [1990]. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH03000. (CONF-9006267-21: 1990 DPF summer study on 
high energy physics, Snowmass, CO (USA), 25 Jun - 13 jul 
1990; UCLA-90/TEP/76). Order Number DE91007059. Source: 
OSTI;NTIS;INIS; GPO Dep. 

We use a parton-level Monte Carlo to assess the reach of the 
SSC and LHC for discovering a techni-rho through its purely lep- 
tonic decay channels. We find the techni-rho couplings using the 
familiar techniques of nonlinear realizations. We compute the sig- 
nal and background for techni-rhos of arbitrary mass and width, 
restricted only by requirements of partial-wave unitarity. 24 refs., 5 
figs., 3 tabs. 


11336 (IAE-4470-1) On neutrino oscillations in nonuniform 
matter. Akhmedov, E.Kh. Gosudarstvennyj Komitet po Is- 
pol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1987. 7p. Order Number DE91620100. Source: 
OSTI;NTIS (US Sales Only);INIS. 

An approximate analytical solution of equations of neutrino oscil- 
lations is obtained for the case of small vacuum mixing angles in 
matter with an arbitrarily varying density. Oscillations in matter with 
a periodically varying density are also considered in two cases: for 
a sinusoidal density variation and for a periodic step function. In 
the first case use is made of the earlier obtained approximate solu- 
tion and in the second, an exact solution is found. It is shown that 
under certain conditions a parametric amplification of neutrino os- 
cillations may take place, which is analogous to a parametric 
resonance is mechanics and electromagnetism. 10 refs. 
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11337 (IC—90/191) A simple connection between v(v-bar)- 
nucleon scattering and F,"/F,?. Kamran, M. International Centre 
for Theoretical Physics, Trieste (Italy). Aug 1990. 6p. Order Num- 
ber DE91618123. Source: OSTI;NTIS (US Sales Only);INIS. 

Using the helicity conservation rule of PQCD it is shown that at 
large q° various ratios involving differences of CC and NC differen- 
tial cross-sections depend on the ratio F,"(q*)/F,°(q*). This form 
factor ratio is expected to be q* independent in PQCD as well as 
from QCD sum rules. Using input from QCD sum rules possible 
ranges of the various cross-section ratios are predicted. (author). 
16 refs. 


11338 (IC—-90/199) Giuon asymmetries in the leptoproduc- 
tion of J/¥. Godbole, R.M. (International Centre for Theoretical 
Physics, Trieste (Italy)); Gupta, S.; Sridhar, K. International Centre 
for Theoretical Physics, Trieste (Italy). Jul 1990. 19p. Order Num- 
ber DE91618124. Source: OSTI;NTIS (US Sales Only);INIS. 

We study J/¥ production, in deep inelastic scattering experi- 
ments with polarised beams and polarised targets. The spin 
asymmetries are seen to depend strongly on the particular form of 
the spin dependent gluon distributions used. Therefore, it should 
be possible in these experiments, to discriminate between different 
parametrizations of polarised gluon distributions, and hence be- 
tween the distinctly different physical pictures of the proton spin 
underlying these parametrizations. (author). 18 refs, 4 figs, 1 tab. 


11339 (IC—90/256) Discussion on some one-loop induced 
flavour-changing decays. Wang Jianxiong (international Centre 
for Theoretical Physics, Trieste (Italy)); Chang Chaohsi. Interna- 
tional Centre for Theoretical Physics, Trieste (Italy). Aug 1990. 5p. 
Order Number DE91618108. Source: OSTI;NTIS (US Sales 
Only);INIS. 

We calculate the one-loop flavour-changing processes Z° — bs- 
bar, Bug) - X + yy, Bs — yy and Bs — gg in the Standard 
Model, provided t quark mass is very heavy, and obtain Br(B.(d) 
— X + vy) = 107°, Br(Bs — yy) = 10-° and Br(Bs > gg) = 
10-5. The branching ratios increase 2-4 times as m; from 80 to 
240 GeV. The results show that the contribution from t quark-loop 
is dominant. (author). 4 refs. 


11340 (IC—90/276) CP-violation in K°(K-bar°) — 37 decays 
from chiral Lagrangians with fourth-order derivative terms, in- 
cluding isospin-breaking and rescattering effects. Bel’kov, A.A. 
(Institute for High Energy Physics, Moscow (USSR)); Lanyov, A.V.; 
Ebert, D. International Centre for Theoretical Physics, Trieste 
(Italy). Aug 1990. 24p. Order Number DE91618125. Source: 
OSTI;NTIS (US Sales Only);INIS. 

In the framework of recently proposed effective Lagrangians for 
weak nonleptonic meson interactions the amplitudes of the decays 
K° —. 3x have been calculated with inclusion of isospin breaking 
and meson rescattering effects. The imaginary part of the penguin 
diagram contribution, which determines direct CP-violation in 
nonleptonic kaon decays, has been fixed with the help of the mea- 
sured ratio <'/e of CP-violation parameters. The modification of the 
Li-Wolfenstein relation for the direct CP-violation parameter in 
K°(K-bar®) — 2*x-2° decays is discussed. (author). 27 refs, 3 
figs, 1 tab. 


11341 (INIS-mf-12767) Radiative violation of CP-symmetry. 
Galvan Herrera, J.B. Universidad Complutense de Madrid (Spain). 
Dept. de Fisica Teorica. 1990 140p. (In Spanish). Order Number 
DE91618109. Source: OSTI;NTIS (US Sales Only);INIS. 

The left-right quiral symmetry is not conserved by the Standard 
model. A subgroup of the standard gauge group (SU(2),) breaks 
this symmetry in a explicit way. Moreover, the standard model, if 
there are theree or more matter generations, violates the CP dis- 
crete symmetry. This prediction has been experimentally 
demonstrated correct in the Kaon anti Kaon system. In this work 
some possible explanations to the CP violation parameter magni- 
tude are researched. We have studied the variation of the 
Kobayashi-Maskawa matrix with the energy scale. To realize this 
work we have developed a general method to calculate the renor- 
malization group equations of the Kobayashi-Maskawa matrix 
parameters. From these equations we could also calculate the 
renormalization group equation of the J parameter that character- 
izes the CP violation. This calculus has been applied in a concrete 





example: a typical supersymmetric model from superstring theo- 
ries. This model can be seen like a natural extension of the 
supersymmetric standard model. This kind of models have a gauge 
group bigger that the standard one more particles and new terms 
of the Lagrangian. We have verified that such model provides us of 
a correct low energy fenomenology and, moreover other results, 
some particle spectrums have been developed. In the elaboration 
of this model some conditions, that the model has to respected to 
be compatible with the actual fenomenology, have been studied. 
The most interesting results of this thesis are the develop of a gen- 
eral method to calculate the renormalization group equations of the 
Kobayashi-Maskawa matrix parameters and the develop of a new 
mechanism of the radiative violation. This mechanism is related 
with the new terms of the Lagrangian. (Author). 


11342 (INIS-SU-229, pp. 155) Role of ~’-meson in unified 
Skyrme model and nucleon-nucleon potential. Andrianov, V.A.; 
Manashov, A.N. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 3 refs. PARTICLE MODELS/pions; PARTICLE MOD- 
ELS/skyrme potential; EXCITED STATES; INTERACTION RANGE; 
MEV RANGE 100-1000; PIONS; PION-NUCLEON INTERAC- 
TIONS; PION-PION INTERACTIONS; SOLITONS; VERTEX 
FUNCTIONS 


11343 (INIS-SU-229, pp. 156) Effective Lagrangian for 
heavy pseudoscalar mesons and chiral tachyon nature. Andri- 
anov, A.A.; Andrianov, V.A.; Manashov, A.N. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs. Pl-1300 MESONS/lagrangian function; 
TACHYONS; CHIRAL SYMMETRY; PARTICLE DECAY; PCAC 
THEORY; PIONS; QUANTUM CHROMODYNAMICS; SYMMETRY 
BREAKING; TACHYONS 


11344 (INIS-SU-229, pp. 216) Study on the reactor antineu- 
trino interaction with protons and deuterons. Mikaehlyan, L.A.; 
Nikolaev, S.V.; Skorokhvatov, M.D.; Ehtenko, A.V. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 
Short note. ANTINEUTRINO-PROTON INTERACTIONS; DEU- 
TERIUM TARGET/neutrino reactions; CHARGED CURRENTS; 
ELECTRON ANTINEUTRINOS; NEUTRAL CURRENTS 


11345 (INIS-SU-229, pp. 248) On the neutrino mass effect 
on differential and total cross sections of ve(v-tilde) scatter- 
ing. Romanov, Yu.l. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 3 refs. 
ACTIONS (differential 


ANTINEUTRINO-ELECTRON _ INTER- 
cross sections; NEUTRINO-ELECTRON 
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INTERACTIONS/differential cross sections; ELECTRON ANTINEU- 
TRINOS; ELECTRON SPECTRA; MASS; TOTAL CROSS 
SECTIONS 


11346 (INIS-SU-229, pp. 249) Mechanisms of change of 
massive neutrino helicity with electromagnetic moments in 
neutrino-electron scattering. Kerimov, B.K.; Safin, M.Ya.; Bog- 
danov, Yu.P. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—-: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 2 refs. ANTINEUTRINO-ELECTRON |NTERAC- 
TIONS/elastic scattering; NEUTRINOS/helicity; DIFFERENTIAL 
CROSS SECTIONS; MASS; NEUTRINOS; HELICITY; SPIN FLIP 


11347 (INIS-SU—229, pp. 250) On the role of electromag- 
netic moments of the neutrino in the neutrino stellar radiation. 
Kerimov, B.K.; Zejnalov, S.\M. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. NEUTRINOS/pair production; STELLAR RADI- 
ATION/neutrinos; ELECTRIC DIPOLE MOMENTS; ELECTRON 
REACTIONS; ELECTRONS; MAGNETIC MOMENTS; NEUTRI- 
NOS; PHOTON-ELECTRON INTERACTIONS; RADIATION FLUX; 
TOTAL CROSS SECTIONS 


11348 (INIS-SU-229, pp. 251) Integral characteristics of the 
one-photon e*e pair annihilation process on nuclei with ac- 
count for nucleus recoil effects. Nadzhafov, |.M.; Rustamova, 
G.R. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nucle2r spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. ELECTRON-POSITRON INTERACTIONS/ 
annihilation; _ELECTRON-POSITRON INTERACTIONS/coulomb 
fied; ASYMMETRY COEFFICIENTS; BORN APPROXIMATION; 
ELECTRON PAIRS; ANNIHILATION; NUCLEI; PHOTONS; PROB- 
ABILITY; RECOILS; SPIN ORIENTATION 


11349 (INIS-SU-229, pp. 213) Status of second-class cur- 
rents in electroweak interactions. Lobov, G.A. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158-: 40. Ali-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 
Short note. 3 refs. SECOND-CLASS CURRENTS/g _par- 
ity; SECOND-CLASS CURRENTS/hadrons; FORM FACTORS; 
HADRONS; SEMILEPTONIC DECAY; TAU PARTICLES 


11350 (INP—1457/PH) Shadowing effects in nuclear parton 
distributions for small values of x. Kwiecinski, J. Institute of Nu- 
clear Physics, Cracow (Poland). 1989. 42p. Order Number 
DE91620130. Source: OSTI;NTIS (US Sales Only);INIS. 

The shadowing corrections to gluon and quark distributions in 
nuclei in the region of small values of x are discussed. They are 
related to parton distributions in a Pomeron which are in principle 
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measurable in hard diffractive processes on the nucleon target. 
Multiple scattering corrections to shadowing are considered in a 
model dependent way. The perturbative QCD evolution of shadow- 
ing is also taken into account. Various possibilties of the partonic 
content of a Pomeron are considered. It is shown in particular that 
the conventional parametrisations of parton distributions in a 
Pomeron which are based on the assumption that it consists 
mostly of gluons imply substantial nuclear shadowing in gluon dis- 
tributions in heavy nuclei. Possible phenomenological implications 
of shadowing corrections in nuclear parton distributions for various 
semi-hard processes with nuclear targets are briefly discussed. 31 
refs., 13 figs. (author). 


11351 (INP—1460/PH) Jet production within the two gluon 
exchange model. Suwara, M. Institute of Nuclear Physics, Cracow 
(Poland). 1989. 25p. Order Number DE91620120. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The predictions for the inclusive jet production in the two gluon 
exchange model for the LEP energies are presented. It is shown 
that there is a region of transverse momenta of the produced jet 
where the two gluon contribution is the only important one. 
Although successful in reproducing GVDM results for the total in- 
clusive cross section and photon structure function, the two gluon 
exchange model is unable to reproduce the exponential slope of 
the jet inclusive production cross section, which seems to be an 
essential feature of the hadronic component of a photon. 4 refs., 5 
figs. (author). 


11352 (INP-1478/PH) Possible parametrization of parton 
distributions incorporating singular small x behaviour implied 
by QCD and its phenomenological implications for HERA. 
Kwiecinski, J.; Strozik-Kotlorz, D. Institute of Nuclear Physics, Cra- 
cow (Poland). 1990. 48p. Order Number DE91620131. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The gluon and quark distributions of the nucleon are evaluated 
using the Altarelli-Parisi equations with the input distributions at 
Qo*=5GeV? for sea-quarks and gluons modified by the factor 
(ax—°-54b). The new parametrization is constrained to satisfy the 
momentum sum rule and after backward evolution (from 
Qo*=5GeV? to Q?=1GeV*) it is also constrained to give approxi- 
mately 1/x behaviour of the sea-quark and gluon distributions in 
the limited region of small x (10-°<x<10- or so). The theoretical 
predictions relevant for HERA for structure functions F2(x,Q?) and 
FL (x%,0%) in the region of very small x (10-4<x<10-*) and large 
Q* and for the cross-section o(-* p— ‘¥X) are presented. Distribu- 
tions of heavy quarks (c,b,t) are also discussed. 20 refs., 
(author). 


7 figs. 


11353 (INP—1479/PH) Ambiguities in effective chiral mod- 
els with cut-off. Broniowski, W.; Kutschera, M. Institute of Nuclear 
Physics, Cracow (Poland). 1990. 17p. Order Number DE91620132. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Using an example, we demonstrate that predictions of effective 
chiral quark models with cut-off (Nambu - Jona-Lasinio model, 
chiral soliton model with cut-off) for space nonuniform systems de- 
pend strongly on the specific choice of the regularization method. 
Such ambiguities preclude firm conclusions on the detailed role of 
the Dirac sea in such systems without a precise knowledge of form 
factors of the effective theory. 16 refs., 2 figs., 1 tab. (author). 


11354 (ITEP-153-89) On the value of gluonic condensate 
in quantum chromodynamics. Geshkenbejn, B.V. Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR). Inst. Teoreticheskoj i Ehksperimental'noj Fiziki. 1989. 28p. 
Order Number DE91620133. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The value of gluonic condensate is calculated using the sup- 
posed earlier QCD model with infinite number of vector mesons. 
For polarization operator connected with the vector current of c- 
quarks Ti°(Q?) within the interval O<Q?<oco the Wilson operator 
expansion is used. In the operator expansion only the unit operator 
and the operator connected with gluonic condensate are remained. 
The electronic widths of the ground and excited states of p, Y, 7- 
meson families are calculated. 12 refs.; 2 figs.; 1 tab. 
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11355 (LA-UR-91-377) “Inevitable” dibaryons. Goldman, T. 
Los Alamos National Lab., NM (USA). [1991]. 6p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-36. 
(CONF-9010183—1: European workshop on hadronic physics with 
electrons beyond 10 GeV, Dourdan (France), 8-12 Oct 1990). Or- 
der Number DE91007492. Source: OSTI;NTIS;INIS; GPO Dep. 

However, the widest variation in effects arises from the color 
magnetic spin-spin (CMSS). In fact, since it tends to oppose quark 
delocalization by introducing new repulsive interactions (for exam- 
ple, between color-6 pairs of quarks), most dibaryon predictions 
are highly sensitive to the CMSS. What | want to discuss here are 
a few that are not sensitive, and, indeed, where the CMSS and 
quark delocalization act in concert to enhance binding. 


11356 (NIIlYaF-MGU-89-51-128) Quark-cluster approach to 
problem of nucleon-nucleon interaction. Kusainov, A.M.; 
Obukhovskij, 1.T. Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1989. 37p. 
(In Russian). Order Number DE91620134. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Quark-cluster approach to a problem of nucelon-nucleon interac- 
tion is considered. More realistic model of constituent quarks 
interaction where pion exchange occurs at quark level proceeding 
from a concept of spontaneous chiral symmetry breaking in QCD 
vacuum and realization of this symmetry in a Goldstown mode is 
suggested. NN-scattering calculations in S-waves are carried out in 
approximation of resonating-group method (RGM). Methods of sin- 
gularities exclusion (reciprocal compensation) in RGM nuclei is 
developed. Satisfactory description of both baryon spectrum and 
NN-scattering is obtained. The model contains minimum number of 
parameters renresenting quite definite physics. Also considered are 
effects relating to hypothetic short-range interactions: induced by 
instantons and induced by exchanges with heavy gluon clusters. 4 
refs.; 7 figs.; 5 tabs. 


11357 (NIKHEF-H-90-12) The Sphaleron at finite mixing 
angle. Klinkhamer, F.R. (CHEAF (Netherlands)); Laterveer, F. 
CHEAF-NIKHEF-H Collaboration. Nationaal Inst. voor Kernfysica 
en Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sec- 
tie H. 26 Jul 1990. 14p. Order Number DE91622144. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The exact Sphaleron solution in the bosonic sector of the electro- 
weak standard model is only known for weak mixing angle 6w=0. 
To investigate the behaviour closer to the experimental value 6y°? 
approx 30 deg a non-contractible loop in configuration space which 
is sensitive to 6w is constructed. The numerical results for the 
energy and the magnetic dipole moment indicate that the depen- 
dence on 6y is rather weak. (author). 8 refs.; 4 figs.; 1 tab. 


11358 (NORDITA-—90/62-AP(prepr.)) Neutrino oscillations in 
the early universe. Enqvist, K. Nordisk Inst. for Teoretisk Fysik, 
Copenhagen (Denmark). 1990. 10p. (CONF-9010319—: Tallinn 
symposium on neutrino physics, Tallinn (USSR), 10-13 Oct 1990). 
Order Number DE91622145. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The oscillations of electron neutrinos into inert neutrinos may 
have resonant behaviour in the heat bath of the early Universe. It 
is shown that any initial neutrino asymmetry will be washed away 
by the oscillations. Neutrino oscillations would affect also primordial 
helium production, which implies stringent limits on the neutrino 
mixing parameters. (orig.). 


11359 (RAL-90-061) Relativistic effects in yy decays of P- 
wave positronium and qq-bar systems. Li, Z.P. (Tennessee 
Univ., Knoxville, TN (USA). Dept. of Physics); Close, F.E.; Barnes, 
T. Rutherford Appleton Lab., Chilton (UK). Aug 1990. 26p. (UTK- 
90-08;ORNL-CCIP-—90-04.). Order Number DE91618174. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Submitted to Phys. Rev. D. 

Theories of the two photon couplings of P-wave positronium and 
qq-bar systems are reviewed and a relationship is found between 
field theoretic calculations of qq-bar—-y-y and the Vector Meson 
Dominance (VMD) model for both heavy and light quark systems. 
Relativistic corrections to the two photon decay rates are evalu- 
ated, and are found to be very important for the light quark system. 
We find that the widely quoted ratio of 15/4 between the +7 widths 





of heavy-quark scalar and tensor mesons is significantly modified 
in the light qq-bar sector. We find however that the helicity-zero 
amplitude for the -+-y coupling of the tensor mesons, which van- 
ishes in the nonrelativistic limit, remains small for light quarks in 
accord with experimental observation. (author). 


11360 (RAL-90-062) The gluon contribution to polarised 
nucleon structure functions. Ross, G.G. (Oxford Univ. (UK). 
Dept. of Theoretical Physics); Roberts, R.G. Rutherford Appleton 
Lab., Chilton (UK). Aug 1990. 28p. Order Number DE91618126. 
Source: OSTI;NTIS (US Sales Only);INIS. 

As with all parton distributions in quantum chromodynamics 
(QCD) the separation of polarised nucleon structure functions into 
gluon and quark contributions must be specified. We consider a 
definition of the gluon contribution to polarised nucleon structure 
functions based on exclusive processes which is explicitly gauge 
invariant, has no regularisation ambiguities, is insensitive to in- 
frared singularities and can be related to other polarised scattering 
processes. We discuss the relationship of this gluon definition to 
others that have recently been used and to the estimates that have 
been made of the gluon contribution using current algebra and 
other methods. A quantitative analysis of the structure function 
91(x,Q?) for polarised deep inelastic scattering is carried out, with 
the aim of examining the importance of the gluon contribution. Us- 
ing the positivity of parton distributions the magnitude of Ag(x,Q*) 
is constrained by a realistic estimate of the unpolarised glue. With 
the appropriate choice of the hard scattering cross-section, Ac79, 
we find that even with a maximally polarised glue (for x > 0.1), 
some polarised strange quark contribution is still needed by the 
data of the EMC. (author). 


11361 (RAL-—90-068) Parton distributions, the Gottfried sum 


rule and the W charge asymmetry. Martin, A.D. (Durham Univ. 
(UK). Dept. of Physics); Stirling, W.J.; Roberts, R.G. Rutherford 
Appleton Lab., Chilton (UK). Sep 1990. 6p. (DTP-90/62.). Order 
Number DE91618175. Source: OSTI;NTIS (US Sales Only);INIS. 


Preliminary data from the New Muon Collaboration (NMC) allow 
a precise evaluation of |,_,(x) from a given integral formula for val- 
ues of x down to 0.004. As x — 0, this integral should converge to 
a value |p_n(0) = 1/3 (Gottfried sum rule) if the light sea-quark dis- 
tributions are equal. The NMC value |,_,(0.004) = 0.23 + 0.03, 
though appearing to be well short of 1/3, is quite consistent with 
modem estimates for parton distributions extracted from a wide 
range of data. These parton distributions are also found to 
reproduce the W+ rapidity asymmetry recently measured by a Eu- 
ropean collaboration. (author). 


11362 (RAL-—90-084) Precision analysis of Ay_pars—bar and 
the gluon distribution and its implication for jet and top quark 
cross sections. Martin, A.D. (Durham Univ. (UK). Dept. of 
Physics); Roberts, R.G.; Stirling, W.J. Rutherford Appleton Lab., 
Chilton (UK). Nov 1990. 29p. (DTP-90/76.). Order Number 
DE91622154. Source: OSTI;NTIS (US Sales Only);INIS. 

Recent deep inelastic and prompt photon data are used to put 
quantitative limits on Ay_pars—bar and the gluon distribution, taking 
fully into account the correlations between the two. The results are 
used to assess the potential discriminating power of precision mea- 
surements of the large transverse momentum jet cross section at 
the FNAL pp-bar collider, and to estimate the theoretical error on a 
top quark mass measurement or lower limit at the same collider. 
We estimate this latter error at approximately +4 GeV at present, 
with the prospect of some slight improvement from an additional 
calibration from the jet cross section. (author). 


11363. (SLAC-377) PEGASYS/Mark Il: A program of internal 
target physics using the Mark Il detector at the PEP storage 
ring. The PEGASYS/Mark II Collaboration. Stanford Linear Accel- 
erator Center, Menlo Park, CA (USA). Nov 1990. 133p. Sponsored 
by U.S. DOE Energy Research. DOE Contract ACO3-76SF00515. 
Order Number DE91007296. Source: OSTI;NTIS;INIS; GPO Dep. 
This document is a proposal to SLAC on behalf of the PE- 
GASYS Collaboration for a program of internal target physics at 
PEP utilizing the Mark A detector. Having completed its tour of 
duty at SLC in November 1990, we propose that the Mark A detec- 
tor be returned to the PEP storage ring, where it will be used in 
conjunction with a long gas target for studies of QCD with nucleon 
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and nuclear targets, as well as tests of QED in lepton pair produc- 
tion, and a search for new neutral bosons. We expect that the 
detector in its new configuration could be commissioned by late 
1991 and begin taking data by 1992. This document presents the 
physics to be accomplished with the Mark A, and describes the 
minimal changes to the detector that we will need to make it func- 
tion for internal target experiments. We also show a possible 
timeline for the project, and indicate the makeup of the collabora- 
tion that will carry out the work. 


11364 (SLAC-PUB-5418) Studies of the interactions of 
electroweak gauge bosons. Burke, D.L. Stanford Linear Acceler- 
ator Center, Menlo Park, CA (USA). Jan 1991. 25p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00515. 
(CONF-900799—-4: 18. SLAC summer institute on particle physics: 
heavy quarks and gauge bosons, Stanford, CA (USA), 16-27 Jul 
1990). Order Number DE91007593. Source: OSTI;NTIS;INIS; GPO 
Dep. 
Exploration of the electroweak interactions of quarks and leptons 
has ascended along the energy frontier for the past two decades, 
and has recently culminated in the elegant results obtained with 
the SLC and LEP electron-positron colliders operating at the Z°. 
The SU(2) isospin symmetry of the fermion sector is nearly com- 
pletely known. It remains to uncover the top quark, and determine 
the precise relationship between the electroweak eigenstates and 
those of the mass operator embodied in the Cabibbo-Kobayashi- 
Maskawa formalism. While our parameterization of the fermion 
sector of nature is becoming increasingly clear, we have no empiri- 
cal knowledge of the interactions and possible structures of gauge 
bosons (with the exception, of course, of the massless photon). In 
this series of lectures we will review the origins of the interactions 
between gauge bosons that exist within the Standard Model, and 
explore signatures of new physics that might appear in the gauge- 
boson sector. Special attention will be given to pair-production of 
gauge bosons in e*e~ annihilation at center-of-mass energies 
above those available at LEP 2, and to scattering processes that 
could possibly be studied at very high energy e*te- and hadron 
colliders in the next century. 31 refs., 38 figs. 


11365 (SLAC-PUB-5422) Novel tests of quantum chromo- 
dynamics in electro-production. Brodsky, S.J.; Hoyer, P. 
Stanford Linear Accelerator Center, Menlo Park, CA (USA). Jan 
1991. 12p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC03-76SF00515. (CONF-9010183-2: European workshop 
on hadronic physics with electrons beyond 10 GeV, Dourdan 
(France), 8-12 Oct 1990). Order Number DE91008495. Source: 
OSTI;NTIS;INIS; GPO Dep. 

We discuss a number of ways in which single arm and coinci- 
dent measurements of electroproduction on proton and nuclear 
targets can test fundamental QCD phenomena and provide con- 
straints on hadronic wavefunctions. The topics include tests of 
color transparency, predictions for charm production at threshold, 
formation zone phenomena, and non-additive nuclear effects. We 
particularly emphasize the need for measurements which probe the 
short-range structure of hadronic and nuclear wave functions. In 
addition to the “extrinsic” gluonic and sea-quark contributions asso- 
ciated with radiation from single partons, perturbative QCD predicts 
an “intrinsic” hardness of the high-mass fluctuations of the wave 
function. These contributions can dominate heavy particle produc- 
tion at large x in the target fragmentation region and can be further 
enhanced in nuclear target reactions. Intrinsic hardness can also 
provide a possible explanation of the anomalous nuclear phenom- 
ena referred to as “cumulative production.” 59 refs., 6 figs. 


11366 (SLAC-PUB-5426) AntiPauli blocking in QCD,,;. 
Burkardt,. M. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)); Busch, R. Stanford Linear Accelerator Center, Menlo Park, 
CA (USA). Feb 1991. 5p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC03-76SF00515. (CONF-910229-1: 6. 
Lake Louise winter institute (LLWI-6): topical workshop on particle 
physics - the factory era, Lake Louise (Canada), 17-22 Feb 1991). 
Order Number DE91008494. Source: OSTI;NTIS;INIS; GPO Dep. 
We investigate the flavor asymmetry of the qq sea in a (uu)- 
proton for QCD,,; with SU(2)-color. The excess of 0 over d which 
apparently seems to be in conflict with the exclusion principle is 
explained by taking the color degrees of freedom into account. By 
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computing color factors for the relevant perturbation theory dia- 
grams we show that the non-abelian sea quarks behave effectively 
similar to abelian bosons. For the magnitude of the flavor asymme- 
try of the sea we predict scaling proportional to the ratio of the 
quark Compton wavelength to the proton radius. We show that the 
sign of the asymmetry in QCD,,, is different from the sign mea- 
sured in 3+1 dimensions. 9 refs., 1 fig., 1 tab. 


11367 (UCD-84/5) Litmus tests for a lepton beam. Gunion, 
J.F. California Univ., Davis, CA (USA). [1984]. 16p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG03-84ER13274. 
(CONF-8406198-46: Design and utilization of the superconducting 
super collider summer study, Snowmass, CO (USA), 23 Jun - 13 
jul 1984). Order Number DE91008166. Source: OSTI;NTIS;INIS; 
GPO Dep. 

| discuss the physics reach of ep collisions for proton energies of 
20 TeV (as appropriate to the super collider project) and electron 
energies of 30 GeV and 140 GeV. | focus on measurements of 
Agcp, production and detection of a new W (left or right handed), 
and detection of electron/quark compositeness substructure. 13 
refs., 5 figs. 


11368 (UM-P-90/65) The strange quark contribution to the 
neutron electric dipole moment in multi-Higgs doublet models. 
He, Xiao Gang (Melbourne Univ., Parkville (Australia). School of 
Physics); McKeller, H.J.; Pakvasa, S. Melbourne Univ., Parkville 
(Australia). School of Physics. Sep 1990. 8p. (OZ-P—90/22;UH— 
511/712/90.). Order Number DE91618110. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The strange quark contribution to the neutron electric dipole mo- 
ment was studied and compared with other contributions in 
multi-Higgs doublet models. It was found that the strange quark 
contribution is significant because the strange quark color dipole 
moment is larger than that of the down (up) quark by a factor ms/ 
mg (ms/my). In the case of neutral Higgs it can be the dominant 
contribution to the neutron electric dipole moment. 18 refs. 


11369 (UM-P-90/66) A study of two nucleon W- matrices. 
Dortmans, P.J.; Amos, K. Melbourne Univ., Parkville (Australia). 
School of Physics. [1990]. 19p. Order Number DE91618203. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The free two nucleon W-matrices are studied for a number of 
two nucleon channels, including coupled channels, and over a 
range of lab. energies to 250 MeV. For realistic interactions these 
W-matrices are shown to be simple, smooth and real functions of 
(half-on-shell) momenta. The free two nucleon t-matrices are 
expanded in separable form by the W-matrices and the (fully-off- 
shell) remainder matrices left thereby should have negligible effect 
in any (low energy) few body calculation. 9 refs., 3 tabs., 5 figs. 


11370 (UM-P-90/72) Medium corrections to nucleon- 
nucleon interactions. Dortmans, P.J.; Amos, K. Melbourne Univ., 
Parkville (Australia). School of Physics. [1990]. 25p. Order Number 
DE91618176. Source: OSTI;NTIS (US Sales Only);INIS. 

The Bethe-Goldstone equations have been solved for both nega- 
tive and positive energies to specify two nucleon G-matrices fully 
off of the energy shell. Medium correction effects of Pauli blocking 
and of the auxiliary potential are included in infinite matter systems 
characterized by fermi momenta in the range 0.5 fm-' to 1.8 
fm-"'. The Paris interaction is used as the starting potential in most 
calculations. Medium corrections are shown to be very significant 
over a large range of energies and densities. On the energy shell 
values of G-matrices vary markedly from those of free two nucleon 
(NN) t-matrices which have been solved by way of the Lippmann- 
Schwinger equation. Off of the energy shell, however, the free and 
medium corrected Kowalski-Noyes f-ratios rate are quite similar 
suggesting that a useful model of medium corrected G-matrices 
are appropriately scaled free NN t-matrices. The choice of auxiliary 
potential form is also shown to play a decisive role in the negative 
energy regime, especially when the saturation of nuclear matter is 
considered. 30 refs., 7 tabs., 7 figs. 


11371 (USIP-90-05) On the algebraic moments of the 
transverse momentum distribution of hadrons produced in 
lepto-production. Berggren, M. Stockholm Univ. (Sweden). Inst. of 
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Physics. Sep 1990. 21p. Order Number DE91622160. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The W and Q? dependence of the transverse momentum of the 
forward-going hadrons in deep inelastic interactions is presented. 
The derivation includes first order QCD and the hypothesis that the 
produced partons fragment independently. (author). 


11372 (UWThPh-1990-49) Lepton flavour symmetry and 
the neutrino magnetic moment. Ecker, G.; Grimus, W. Vienna 
Univ. (Austria). Inst. fuer Theoretische Physik. 30 Oct 1990. 25p. 
Order Number DE91622146. Source: OSTI;NTIS (US Sales 
Only);INIS. 

With the standard model gauge group and the three standard 
left-handed Weyl neutrinos, two minimal scenarios are investigated 
where an arbitrary non-abelian lepton flavour symmetry group Gy 
is responsible for a light neutrino with a large magnetic moment. In 
the first case, with scalar fields carrying lepton flavour, some fine- 
tuning is necessary to get a small enough neutrino mass for uw, = 
O(10-11 jp). In the second scenario, the introduction of heavy 
charged gauge singlet fermions with lepton flavour allows for a 
strictly massless neutrino to one-loop order. In both cases, the 
interference mechanisms for small m, and large yu, is unique, in- 
dependently of G,,. In explicit realizations of the two scenarios, the 
horizontal groups are found to be non-abelian extensions of a 
Zeldovich-Konopinski-Mahmoud lepton number symmetry. Only a 
discrete part of G,, is spontaneously broken leading to a light Dirac 
neutrino with a large magnetic moment. (Authors) 22 refs., 3 figs. 


11373 (UWThPh-1990-59) Chiral realization of the non- 
leptonic weak interactions. Ecker, G. Vienna Univ. (Austria). Inst. 
fuer Theoretische Physik. 30 Nov 1990. 16p. Order Number 
DE91622147. Source: OSTI;NTIS (US Sales Only);INIS. 

After a short introduction to chiral perturbation theory an attempt 
to relate the strong and the non-leptonic weak low-energy con- 
stants is reviewed. The weak deformation model is stimulated both 
by the geometrical structure of chiral perturbation theory and by 
phenomenological considerations. Applications to the radiative de- 
cays K — myy and K, — ete are discussed. (Author) 38 refs., 
4 figs. 


6453 Particle Invariance Principles and Symmetries 
Refer also to citation(s) 11368, 11391 


11374 (ANL-HEP-CP-90-117) A new approach to chiral 
fermions on the lattice. Bodwin, G.T. (Argonne National Lab., IL 
(USA)); Kovacs, E.V. Argonne National Lab., IL (USA). 14 Nov 
1990. 6p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38 ;AC02-76CH03000. (CONF-901072-6: 
LATTICE '90: 7th international lattice gauge theory conference, Tal- 
lahassee, FL (USA), 8-12 Oct 1990). Order Number DE91006462. 
Source: OSTI; NTIS; INIS; GPO Dep. 

We wish to describe a method for formulating, on the lattice, 
field theories that contain Dirac particles with chiral couplings to 
gauge fields. As is well-known, the most straight-forward lattice 
transcription of the continuum action for a Dirac particle leads to 
the doubling problem: for every particle of a given chirality in the 
continuum theory, there appear on the lattice, in d dimensions, 23 
particles, with equal numbers of particles of left- and right-handed 
chirality. No-go theorems, state that it is impossible to eliminate the 
doubling problem and still maintain an exact chiral gauge symme- 
try. Rather than follow an approach that attempts to circumvent the 
no-go theorems we, instead, explore the possibility of abandoning 
exact chiral symmetry. 


11375 (FNAL/C—90/269-T) Electroweak symmetry breaking: 
Top quard condensates. Bardeen, W.A. Fermi National Accelera- 
tor Lab., Batavia, IL (USA). Dec 1990. 31p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH03000. (CONF- 
9010306-1: 5. Nishinomiya Yukawa-memorial symposium, 
Nishinomiya City (Japan), 25-26 Oct 1990). Order Number 
DE91006810. Source: OSTI; NTIS; INIS; GPO Dep. 

The fundamental mechanisms for the dynamical breaking of the 
electroweak gauge symmetries remain a mystery. This paper ex- 
amines the possible role of heavy fermions, particularly the top 
quark, in generating the observed electroweak symmetry breaking, 





the masses of the W and Z bosons and the masses of all ob- 
served quarks and leptons. 27 refs., 10 figs., 4 tabs. 


11376 (UM-P-90/71) Gauged family-lepton-number differ- 
ences and new Z’ phenomenology. He, X.G.; Joshi, G.C.; Lew, 
H.; Volkas, R.R. Melbourne Univ., Parkville (Australia). School of 
Physics. [1990]. 5p. (CONF-900822-: 25. IUPAP international con- 
ference on high energy physics, Singapore (Singapore), 2-8 Aug 
1990; OZ-90/23.). Order Number DE91617703. Source: 


OSTI;NTIS (US Sales Only);INIS. 

The simplest extensions of the three generation minimal standard 
model which feature a Z’ boson have an additional anomaly-free 
local U(1) symmetry generated by one of the L; (i = 1,2,3) where 
L, =Le-Ly, be-be-L- and Ls =L,-L,. Bounds on the Z;' mass 
and coupling constant are derived. This analysis indicates that 
Z;2\ effects may be observable in current e*e- colliders. 3 refs. 


11377 (UM-P-90/82) Charge quantization in the standard 
model and some of its extensions. Foot, R. (Southampton Univ. 
(UK). Dept. of Physics); Joshi, G.C.; Lew, H.; Volkas, R.R. Mel- 
bourne Univ., Parkville (Australia). School of Physics. [1990]. 14p. 
(OZ-90/24.). Order Number DE91617704. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Recent advances in the theoretical understanding of electric 
charge quantization in the Standard Model and some of its exten- 
sions are reviewed. The roles played by classical constraints, 
gauge and mixed gauge-gravitational anomaly cancellation and the 
demand of vector-like electromagnetic interactions, are discussed. 
An attempt is made to clearly explain and contrast the points of 
view of various authors. 17 refs. 
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11378 (BNL—45436) New limits on the detection of a 
composition-dependent macroscopic force. Boynton, P. (Wash- 
ington Univ., Seattle, WA (USA)); Aronson, S. Brookhaven National 
Lab., Upton, NY (USA). [1990]. 17p. Sponsored by U.S. DOE En- 
ergy Research; National Science Foundation. DOE Contract 
AC02-76CH00016. Grant PHY8822705. (CONF-900183-6: Ren- 
contres De Moriond ’90: new and exotic phenomena, Les Arcs 
(France), 20-27 Jan 1990). Order Number DE91008410. Source: 
OSTI;NTIS;INIS; GPO Dep. 

We report here on a continuing experimental search for a macro- 
scopic, composition dependent force coupling to ordinary matter. 
Within the phenomenological framework commonly employed — a 
Yukawa representation of the interaction potential, and composition 
specified as some linear combination of baryon and lepton num- 
bers — the Index 3 experiment sets the most stringent upper limits 
yet on the interaction strength for coupling from B-2L to B-L, and 
for an interaction range from 200 m to 10 km. It is also the first null 
result to conflict with the marginal detection reported for the Index 
1 experiment for all relevant values of the composition and range 
parameters. 


11379 (BNL-45574) Surface tension in QCD. Bhattacharya, 
T.; Gocksch, A.; Korthals Altes, C.P.; Pisarski, R. Brookhaven Na- 
tional Lab., Upton, NY (USA). [1990]. 5p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
901072-7: LATTICE '90: 7th international lattice: gauge theory 
conference, Tallahassee, FL (USA), 8-12 Oct 1990). Order Number 
DE91007088. Source: OSTI; NTIS; INIS; GPO Dep. 

Recently numerical estimations of the surface tension in QCD 
have been given and an analytic expression for this quantity is 
badly needed. At small coupling we have done so. In section 2 we 
give the main arguments and the result. In section 3 we give some 
additional insights using twisted boundary conditions. 7 refs., 1 fig. 


11380 (IC-89/224) Phase diagram of N = 2 superconformal 
field theories and bifurcation sets in catastrophe theory. Kei 
Ito. International Centre for Theoretical Physics, Trieste (Italy). Aug 
1989. 11p. Order Number DE91621756. Source: OSTI;NTIS (US 
Sales Only);INIS. 
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Phase diagrams of N=2 superconformal field theories are 
mapped out. It is shown that they coincide with bifurcation sets in 
catastrophe theory. The results are applied to the determination of 
renormalization group flows triggered by a combination of two or 
more relevant operators. (author). 13 refs, 2 figs. 


11381 (IC—89/414) On the relation between the absolute 
parallelism connection and a GL(4) connection. Melek, M. Inter- 
national Centre for Theoretical Physics, Trieste (Italy). Dec 1989. 
4p. Order Number DE91621757. Source: OSTI;NTIS (US Sales 
Only);INIS. 

It is shown that the difference between the absolute parallelism 
connection and a GL(4) connection can be expressed as a tensor 
field w»,” under general coordinate transformations which has the 
property that the quantity e,%e,g°w,,” behaves as a connection 
under Lorentz transformations. (author). 5 refs. 


11382 (IC—-90/211) Spin 4 and 7/2 extended conformal al- 
gebra. Zhang Dehai (international Centre for Theoretical Physics, 
Trieste (Italy)); Huang Chaoshang. International Centre for Theoret- 
ical Physics, Trieste (Italy). Jul 1990. 8p. Order Number 
DE91617609. Source: OSTI;NTIS (US Sales Only);INIS. 

A new extended conformal algebra with the additional generators 
of spin 4 and 7/2 fields is given. The basic four point correlation 
functions and all structure constants are calculated. Entering of the 
spin 4 field into the expansion of the two spin 7/2 field operator 
product make this algebra to have an arbitrary value of the central 
charge. (author). 11 refs. 


11383 (IC—90/234) Path-integrai measure for Chern-Simons 
theory within the stochastic quantization approach. Cuglian- 
dolo, L.F.; Lozano, G.; Schaposnik, F.A. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1990. 13p. Order Number 
DE91617610. Source: OSTI;NTIS (US Sales Only);INIS. 

We discuss how the dependence of the path-integral measure 
on the metric affects the generating functional for the d=3 Chern- 
Simons theory. Using the stochastic quantization, we show that the 
choice of an invariant measure preserves the topological character 
of the theory. (author). 18 refs. 


11384 (IC-90/245) (2,0) super Beltrami parametrization and 
superconformal structures. Kachkachi, M. (international Centre 
for Theoretical Physics, Trieste (Italy)); Lhallabi, T. International 
Centre for Theoretical Physics, Trieste (Italy). Aug 1990. 21p. Order 
Number DE91617611. Source: OSTI;NTIS (US Sales Only);INIS. 

The superconformal structure of the (2,0) supergeometry of two 
dimensional superspace is characterized by the Beltrami differen- 
tials. The superdiffeomorphism transformations of the Beltrami 
variables are given and the superfields with arbitrary conformal 
weights are studied. (author). 18 refs. 


11385 (IC—90/255) The multi-pole Neveu-Schwarz algebra 
on Riemann supersphere. Chang Zhe. International Centre for 
Theoretical Physics, Trieste (Italy). Aug 1990. 14p. Order Number 
DE91617612. Source: OSTI;NTIS (US Sales Only);INIS. 

According to the Riemann-Roch theorem, we construct bases 
H_,) and Nm", for the meromorphic 4 = -1 and A = -1/2 differ- 
entials on the Riemann sphere S*. The dual bases, A_,") and 
D_m9, of these meromorphic 2 differentials on C, curves are de- 
fined. Expanding the component fields Ts(z) and T(z) of the 
stress-energy tensor T(z) in the superconformal field theory by the 
dual bases A_,") and D_m", respectively, we obtain a series of 
expanding coefficients. The commutation relations among these 
coefficients are given explicitly, which is just the multi-pole Neveu- 
Schwarz algebra with central extensions on Riemann supersphere 
S-circumflex*. Physical implications of the algebra are also dis- 
cussed. (author). 9 refs. 


11386 (INIS-SU-227, pp. 22-25) Effective boundary action 
in fermion string theory. Marshakov, A.V. AN SSSR, Moscow 
(USSR). Fizicheskij Inst. 1989. 53p. (In Russian). In Experimental 
and theoretical physics: Collection. Order Number DE91003069. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Continual Polyakov integral for the Neveu-Schwarz-Ramon 
(NSR) type fermion string is calculated on the Riemann Surface 
with special choice of local boundary conditions for the fermion 
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fields. The derived expressions are used when studying behaviour 
of the string Green function in configurational space. Generalization 
of the effective fermion action for the case of non-Archimedean 
strings is discussed. 11 refs. 


11387 (INIS-SU-227, pp. 42-44) Possible solution of the hi- 
erarchy problem in supersymmetric grand unified theories. 
Berezhiani, Z.G.; Dvali, G.R. AN SSSR, Moscow (USSR). Fizich- 
eskij Inst. 1989. 53p. (In Russian). In Experimental and theoretical 
physics: Collection. | Order Number DE91003069. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Mechanism of natural solution (without fine tuning) of the 
hierarchy problem in supersymmetric grand unified theories is sug- 
gested. Higgs doublets of electroweak interactions automatically 
happen to be light-weight (with masses ~Mw) as they are pseudo- 
goldstone bosons of superpotential disturbed global symmetry. An 
example of SU(6)-model is considered. 4 refs. 


11388 (INIS-SU-229, pp. 166) Bosonic representation of 
closed fermion algebra. Mikhajlov, V.M. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. LIE GROUPS/boson-fermion symmetry; 
BOSONS; FERMIONS; IRREDUCIBLE REPRESENTATIONS; 
MATHEMATICAL OPERATORS; TAMM-DANCOFF METHOD 


11389 (INP-1476/PH) One-loop effective action in the o- 
model for a periodic chiral field ansatz. Broniowski, W.; 
Kutschera, M. Institute of Nuclear Physics, Cracow (Poland). 1989. 
50p. Order Number DE91619618. Source: OSTI;NTIS (US Sales 
Only);INIS. 

One-fermion and one-boson loop contributions to the effective 
action in the Gell-Mann - Levy o-model are calculated analytically 
for the case of a periodic chiral field ansatz. Accuracy and limits of 
validity of various approximate methods used in the effective action 
formalism are tested quantitatively on this example, in particular 
the convergence of the gradient expansion. Vacuum instability of 
the theory at the one-loop level is found, in agreement with earlier 
results for solitons. 39 refs., 7 figs. (author). 


11390 (ITEP—70-89) Wess-Zumino-Witten model as a 
theory of free fields. Part 2: 2. A piece of group theory. Gerasi- 
mov, A.; Marshakov, A.; Morozov, A.; Ol’shanetskij, M.; Shatashvili, 
S. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki. 1989. 20p. Order Number DE91619619. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Some results from group theory are collected, which are impor- 
tant for free field representation of Kac-Moody algebra and 
Wess-Zumino-Witten model on the lines of ref. 1. 5 refs.; 3 figs. 


11391 (LBL-28874) Beyond the standard model. Gaillard, 
M.K. (European Organization for Nuclear Research, Geneva 
(Switzerland)). Lawrence Berkeley Lab., CA (USA). Apr 1990. 9p. 
Sponsored by U.S. DOE Energy Research; National Science 
Foundation. DOE Contract AC03-76SF00098. Grant PHY-85- 
15857;Grant INT-87-15131. (CONF-9003175—4: Les Rencontres 
de Physique de la Vallee D’Aosta, La Thuile (Italy), 18-24 Mar 
1990; CERN-TH-5713; UCB-PTH-—90/11). Order Number 
DE91008217. Source: OSTI;NTIS;INIS; GPO Dep. 

The unresolved issues of the standard model are reviewed, with 
emphasis on the gauge hierarchy problem. A possible mechanism 
for generating a hierarchy in the context of superstring theory is 
described. 24 refs. 


11392 (NBI-HE-90-50) Finite size scaling and conformal 
symmetry around the (2+1)-dimensional SU(2) deconfinement 
phase transition. Christensen, J.; Damgaard, P.H. Niels Bohr 
Inst., Copenhagen (Denmark). Oct 1990. 27p. Grant SNF 11- 
8413;EEC SC1-000337. Order Number DE91619620. Source: 
OSTI;NTIS (US Sales Only);INIS. 


322 ERA Vol. 16, No. 4 


Conformal invariance at a 2nd order phase transition yields an 
exact finite size scaling theory on a 2-dimensional cylindrical geom- 
etry. We combine this two-dimensional conformal field theory with 
a numerical investigation of the deconfinement phase transition of 
(2+1)-dimensional SU(2) lattice gauge theory. Results of this study 
and a more general finite size scaling analysis on square lattices 
yield excellent agreement with d=2 Ising critical behavior, as has 
been conjectured on the basis of universality. (orig.). 


11393 (NBI-HE-90-55) 1/N-expansion of the N-component 
¢* theory in 4 dimensions. Kristjansen, C.; Flyvbjerg, H. Niels 
Bohr Inst., Copenhagen (Denmark). Nov 1990. 54p. Order Number 
DE91619621. Source: OSTI;NTIS (US Sales Only);INIS. 

Luescher and Weisz have shown that the Glashow-Weinberg- 
Salam model does not allow for a heavy, strongly interacting Higgs 
particle, when equipped with a lattice cutoff. With a test of this re- 
sult for a continuum cutoff in mind, we have expanded the 
N-component 4 theory in four dimensions in 1/N, since the 1/N- 
expansion relies neither on weak interactions nor on a lattice 
cutoff. In the present paper the precision of this expansion scheme 
is tested in the case of interest, N=4, by using a lattice cutoff, and 
results by Luescher and Weisz as bench marks. Splendid 
agreement is found between their 14th order high temperature ex- 
pansion and our 1/N-expansion to two leading orders, as regards 
the theory’s phase diagram and results obtained in the theory's 
symmetric phase for weak and strong - but not very strong - renor- 
malized coupling. In the phase with broken symmetry we find that 
the natural expansion parameter is 1/(N-1). Consequently, we ex- 
pect less impressive results. We give results to leading order, and 
discuss the feasibility of a calculation to two leading orders. (orig.). 


11394 (NBI-HE-90-57) Two field formulation of closed 
string field theory. Bogojevic, A.R. Niels Bohr Inst., Copenhagen 
(Denmark). Sep 1990. 16p. Order Number DE91619622. Source: 
OSTI;NTIS (US Sales Only);INIS. 

A formulation of closed string field theory is presented that is 
based on a two field action. It represents a generalization of Wit- 
ten's Chern-Simons formulation of 3d gravity. The action contains 
only 3 string interactions and no string field truncations, unlike the 
previous non-polynomial action of Zwiebach. The two field action is 
found to follow from a purely cubic, background independent action 
similar to the one for open strings. (orig.). 


11395 (NBI-HE-90-59) Abelian loops and electric flux in 
maximal Abelian gauges. Greensite, J. (Niels Bohr Inst. 
Copenhagen (Denmark)); Iwasaki, J. Niels Bohr Inst., 
Copenhagen (Denmark). Oct 1990. 8p. Contract DE-AC03- 
81ER40009;DE-FC05-85ER250000. Order Number DE91619623. 
Source: OSTI;NTIS (US Sales Only);INIS. 

In order to further test’t Hooft’s confinement ‘mechanism, we 
have carried out Monte Carlo calculations of ‘abelian’ Wilson loops, 
and the color distribution of electric flux, in certain maximal abelian 
gauges of SU(2) lattice gauge theory. The electric flux measur- 
ments were made on the center plaquettes of 4x6 and 5x6 loops, 
at 6=2.4. Our results do not appear to support the monopole 
mechanism in its abelian projection formulation. (orig.). 


11396 (NBI-HE-90-60) Spiky higher genus strings. Ambjo- 
ern, J. (Niels Bohr Inst., Copenhagen (Denmark)); Bellini, A.; 
Johnston, D. Niels Bohr Inst., Copenhagen (Denmark). Oct 1990. 
10p. Order Number DE91619624. Source: OSTI;NTIS (US Sales 
Only);INIS. 

It is clear from both the non-perturbative and perturbative ap- 
proaches to two-dimensional quantum gravity that a new strong 
coupling regime is setting in at d=1, independent of the genus of 
the worldsheet being considered. It has been suggested that a 
Kosterlitz-Thouless (KT) phase transition in the Liouville theory is 
the cause of this behaviour. However, it has recently been pointed 
out that the XY model, which displays a KT transition on the plane 
and the sphere, is always in the strong coupling, disordered phase 
on a surface of constant negative curvature. A higher genus world- 
sheet can be represented as a fundamental region on just such a 
surface, which might seem to suggest that the KT picture predicts 
a strong coupling region for arbitrary d, contradicting the known re- 
sults. We resolve the apparent paradox. (orig.). 





11397 (NIIYaF-MGU-89-34-111) Hamilton mechanics for 
nonlocal systems. Kuz’min, Yu.V. Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1989. 15p. (in Russian). Order Number DE91619625. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Hamilton mechanics for classical mechanical nonlocal systems 
and Schroedinger equation for quantum nonlocal systems is pre- 
sented. An expression for S matrix is derived. Relations with 
stochastic quantization are considered. 4 refs. 


11398 (NIIYaF-MGU-89-60-137) Quantization of nonlocal 
theories and gravitation. Kuz’min, Yu.V. Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. 
Yadernoj Fiziki. 1989. 19p. (In Russian). Order Number 
DE91619626. Source: OSTI;NTIS (US Sales Only);INIS. 

Method of determining S matrix of nonlocal quantum field theory 
proceeding from the corresponding classical theory and using 
stochastic quantization is suggested. It is shown that the theory be- 
comes renormalized and unitary under definite constraints an 
Lagrangian. These results are used to prove superrenormalizability 
‘and unitarity of gravitation theory, earlier suggested by the author. 
12 refs. 


11399 (NIIYaF-MGU-90-4-150) On the temperature correc- 
tions for QED operators in the superstrong magnetic field. 
Vshivtsev, A.S.; Loskutov, Yu.M.; Skobelev, V.V. Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel'skij Inst. 
Yadernoj Fiziki. 1990. 27p. (in Russian). Order Number 
DE91619627. Source: OSTI;NTIS (US Sales Only);INIS. 

The generalization of quantum electrodynamic two-dimensional 
approximation in the case of finite temperature is carried out. The 
temperature contribution to the Green function, the polarization and 
mass operators, and vertex function are obtained by means of 
self-time Schwinger-Fock representation and the procedure of tem- 
perature introduction. The asymptotic behaviour of the obtained 
expressions are investigated in the high- and low-temperature lim- 
its. The Debye charge screening radius for electron gas in the 
ground state in the strong magnetic field is obtained. It is demon- 
strated that the temperature correction for the mass operator is 
negative and can compensate (in the main logarithmic approxima- 
tion) the electron energy displacement in the magnetic field in the 
high-temperature limit. It is indicated that the similar situation takes 
place for the vertex function. 32 refs. 


11400 (NIKHEF-H-90-17) Multiloop Feynman diagrams and 
distribution theory: UV renormalization in momentum space. 
3. Kuznetsov, A.N. (USSR Academy of Sciences, Moscow (USSR). 
Institute for Nuclear Research); Tkachov, F.V. INR Moscow- 
NIKHEF-H Collaboration. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 
Oct 1990. 38p. Order Number DE91621758. Source: OSTI;NTIS 
(US Sales Only);INIS. 

UV renormalization of multiloop diagrams is studied using the 
techniques of the As-operation developed in precedent papers. A 
new representation of the Bogoliubov R-operation is obtained, 
which has the form of a subtraction from the momentum space in- 
tegrand of its asymptotic expansion at large integration momenta in 
the sense of the distribution theory. The subtracted terms are ob- 
tained by applying to the integrand the As-operation with respect to 
all dimensional parameters (masses and external momenta) going 
to zero at an equal rate, and an additional renormalization (where- 
from the arbitrariness arises) of the logarithmically divergent term 
at the origin of the space of the integration momenta. The coeffi- 
cients of the counterterms of the As-operation are exactly UV 
renormalized diagrams in the new representation, which fact drasti- 
cally simplifies proofs of operator expansions. It is shown that the 
class of subtraction schemes thus defined contains the well-known 
MS scheme of 't Hooft. (authors). 17 refs.; 3 figs. 


11401 (NORDITA-90/59-P(prepr.)) Double scaling limit in 
O(N) vector models. Di Vecchia, P. (Nordisk Inst. for Teoretisk 
Atomfysik, Copenhagen (Denmark)); Kato, M.; Ohta, N. Nordisk 
Inst. for Teoretisk Fysik, Copenhagen (Denmark). 1990. 33p. (OS- 
GE-13-90.). Order Number DE91621759. Source: OSTI;NTIS (US 
Sales Only);INIS. 
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Using the standard 1/N expansion, we study O(N) vector models 
with an arbitrary potential in zero dimensions and we show that a 
double scaling limit exists as in the case of matrix models. We find 
in general a hierarchy of critical theories labelled by an integer k. 
The universal partition function of the k-th theory obtained in the 
double scaling limit is constructed both from the effective action in 
the double scaling limit and as a solution of a k-th order differential 
equation that follows from the Schwinger-Dyson equations of the 
theory in the same limit. We also show that the theory possesses 
the Virasoro symmetry acting on the partition function. (orig.). 


11402 (UM-P-90/74) Relativistic spin-one boson plasma. 
Daicic, J.; Frankel, N.E. Melbourne Univ., Parkville (Australia). 
School of Physics. [1990]. 43p. Order Number DE91617613. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The polarization tensor is derived for a system of charged spin- 
one bosons and antibosons in the case of no external magnetic 
field. This requires a thorough exposition of relativistic spin-one 
quantum mechanics, and thus the initial focus was upon the 
Sakata-Taketani equation and its free-field solutions. The results 
were then used to evaluate the matrix elements required for the 
calculation of the polarization tensor, which itself is derived via the 
self-consistent random-phase approximation (RPA) method. It is 
from this tensor that the longitudinal and transverse dielectric re- 
sponse functions for this plasma were obtained. These response 
functions were then evaluated at zero temperature, and exhibit the 
characteristic modes of oscillation. Finally, possible generalizations 
of this work, in particular to a finite-temperature plasma, and to one 
with an external magnetic field are discussed. 32 refs. 


11403 (UWThPh-1990-28) Galilei-invariant quantum field 
theories with pair interaction review. Narnhofer, H.; Thirring, W. 
Vienna Univ. (Austria). Inst. fuer Theoretische Physik. 24 Sep 
1990. 32p. Order Number DE91621760. Source: OSTI;NTIS (US 
Sales Only);INIS. 

We exhibit a class of quantum field theories where particles in- 
teract with pair potentials and for which the time evolution exists in 
the Heisenberg representation. The essential condition for exis- 
tence is the stability in the thermodynamic sense and this is 
achieved by having the interaction fall off with the relative momenta 
of the particles. This can be done in a Galilei-invariant manner. We 
show that these systems have some mixing behaviour which one 
postulates in ergodic theory but difficult to prove for classical sys- 
tems. (Authors) 59 refs. 


11404 (UWThPh-1990-56) Vertices in the abelized picture. 
Embacher, F. Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik. 28 Nov 1990. 37p. Order Number DE91621763. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Covariant vertices of open bosonic string theory are transformed 
to the abelized picture. The way the pure transverse (light-cone 
gauge) vertex is contained therein is exhibited explicitly. The for- 
malism shows in a quite transparent way that all further content of 
a covariant vertex is of gauge type. By applying the transverse pro- 
jection operator in the abelized picture, an algebraic condition 
whether a set of Neumann coefficients define a vertex for string 
theory is obtained. A speculation concerning field redefinitions in 
string field theory is added. (Author) 33 refs. 
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11405 (CNIC—00312) Communication of nuclear data 
progress: No.1 (1989). China Nuclear Information Centre, Beijing, 
BJ (China); Chinese Nuclear Data Center, Beijing, BJ (China). May 
1989. 85p. (CNDC—0002.). Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Communication of Nuclear Data Progress (CNDP) in English is 
set up by Chinese Nuclear Data Committee and Chinese Nuclear 
Data Center, one issue every half a year. The motivation of CNDP 
is to encourage nuclear data exchange and cooperation at home 
and abroad. Commprehensive progresses in various nuclear data 
fields, communication and reports of new achievements, and other 
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related nuclear information will be carried out in CNDP. The first is- 
sue covers the work carried out in 1987 and 1988, which includes 
experimental measurement, theoretical calculation, data evaluation, 
data processing, data library, multigroup constant generating and 
benchmark testing and international cooperation. 


11406 (CNIC-00312, pp. 6-11) Nuclear Data Progress in 
China. Cai Dunjiu (Chinese Nuclear Data Center, Beijing, BJ 
(China)). China Nuclear Information Centre, Beijing, BJ (China); 
Chinese Nuclear Data Center, Beijing, BJ (China). May 1989. 
(CNDC—0002.). In Communication of nuclear data progress: No.1 
(1989). 85p. Order Number DE91618227. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. DATA/reviews; NUCLEAR DATA COLLECTIONS/ 
china; DATA; REVIEWS; DATA BASE MANAGEMENT; DATA 
COMPILATION; FISSION; INTERNATIONAL COOPERATION; 
NEUTRON REACTIONS; CHINA; NUCLEAR DECAY; NUCLEAR 
STRUCTURE 


11407 (CNIC—00312, pp. 75-77) A decay chain data library 
for activation products, fission products and actinides. Feng 
Kaiming (Southwest Inst. of Physics, Leshan, SC (China)); Yang 
Yanxin; Xie Zhongyou. China Nuclear Information Centre, Beijing, 
BJ (China); Chinese Nuclear Data Center, Beijing, BU (China). May 
1989. (CNDC—0002.). In Communication of nuclear data progress: 
No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. DATA/actinides; DATA/fission products; A CODES; 
DATA; ACTINIDES; DECAY; F CODES; GROUP CONSTANTS; 
HYBRID REACTORS; ISOTOPES; NEUTRONS; RADIOACTIVITY 


11408 (CNIC—00312, pp. 69-70) Simultaneous evaluation. 
Liu Tingjin (Chinese Nuclear Data Center, Beijing, BJ (China)); 
Chen Baogian. China Nuclear Information Centre, Beijing, BJ 
(China); Chinese Nuclear Data Center, Beijing, BJ (China). May 
1989. (CNDC—0002.). In Communication of nuclear data progress: 
No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. DATA PROCESSING/evaluation; COMPUTER 
CODES; CROSS SECTIONS; DATA; EVALUATION; MAXIMUM- 
LIKELIHOOD FIT; NUCLEI; SPLINE FUNCTIONS 


11409 (INIS-SU-229) Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leringradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990 540p. (In Russian). (CONF-9004158-—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Individual papers are processed separately for the database. 
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11410 (BARC—1521) Progress report on nuclear data activ- 
ities in India for the period January 1989 to June 1990. Anand, 
R.P. (comp.) (Bhabha Atomic Research Centre, Bombay (India). 
Nuclear Physics Div.). Bhabha Atomic Research Centre, Bombay 
(India). 1990. 55p. Order Number DE91622189. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The progress report covering the period from January 1989 to 
June 1990 contains brief descriptions of various activities such as 
measurements, evaluations, compilations and processing of nu- 
clear data and other related works being carried out in India, mainly 
at Bhabha Atomic Research Centre, Bombay, and at Indira Gandhi 
Centre for Atomic Research, Kalpakkam. (author). tabs., figs. 


11411 (BNL-45737) Review of BNL heavy ion physics. Mi- 
ake, Yasuo. Brookhaven National Lab., Upton, NY (USA). [1990]. 
16p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH00016. (CONF-9009339-1: International workshop on 
high density nuclear matter, Ibaraki (Japan), 18-21 Sep 1990). Or- 
der Number DE91007559. Source: OSTI;NTIS;INIS; GPO Dep. 
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With an intent to search for a new state of matter, a relativistic 
heavy ion program was started in 1986 at BNL. Several interesting 
features have been reported from BNL-AGS heavy ion experi- 
ments, among which are: the enhanced K*/z* ratio and the larger 
(m) for K* and proton. Comparisons between ~pp, pA and SiA 
collisions are discussed for m; and dn/dy distributions. 33 refs., 9 
figs., 1 tab. 


11412 (CNIC—00312, pp. 25) Activation cross sections 
measurement. Xu Zhizheng (Fudan Univ., Shanghai, SH (China)); 
Wu Zhihua; Wu Songmao; Song Lingen. China Nuclear Information 
Centre, Beijing, BJ (China); Chinese Nuclear Data Center, Beijing, 
BJ (China). May 1989. (CNDC—0002.). In Communication of nu- 
clear data progress: No.1 (1989). 85p. Order Number 
DE91618227. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. INDIUM 115 TARGET/neutron reactions; RHODIUM 
103 TARGET/neutron reactions; STRONTIUM 87 TARGET/neutron 
reactions; ACCURACY; CROSS SECTIONS; INDIUM 113 TAR- 
GET; NEUTRON FLUX; RADIOACTIVATION 


11413 (CNIC—00312, pp. 21-22) Measurement of cross sec- 
tions for the reaction 77 Al(n, p), *Fe(n, p) and ®2Zn(n, 2n) of 
14.6 MeV neutrons and simultaneous evaluation of some 
cross sections. Zhou Yongyi (Nanjing Univ., JS (China). Dept. of 
Physics); Han Ming. China Nuclear Information Centre, Beijing, BJ 
(China); Chinese Nuclear Data Center, Beijing, BJ (China). May 
1989. (CNDC—0002.). In Communication of nuclear data progress: 
No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. ALUMINIUM 27 TARGET/neutron reactions; IRON 56 
TARGET/neutron reactions; NEUTRON REACTIONS/cross sec- 
tions; ZINC 64 TARGET/neutron reactions; COCKCROFT-WALTON 
ACCELERATORS; EVALUATED DATA; LEAST SQUARE FIT; MEV 
RANGE 10-100; NEUTRONS 


11414 (CNIC—00312, pp. 22-23) Progress on measurement 
of neutron capture cross section. Wang Chunhao (Sichuan 
Univ., Chengdu, SC (China). Inst. of Nuclear Science and Technol- 
ogy); Xia Yijun; Yang Jingfu; Yang Zhihua. China Nuclear 
Information Centre, Beijing, BJ (China); Chinese Nuclear Data 
Center, Beijing, BU (China). May 1989. (CNDC—0002.). In Commu- 
nication of nuclear data progress: No.1 (1989). 85p. Order 
Number DE91618227. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. CERIUM 140 ‘TARGET/neutron _ reactions; 
LANTHANUM 139 TARGET/neutron reactions; NEUTRON REAC- 
TIONS/capture; TANTALUM 181 TARGET/neutron reactions; 
ACTIVATION DETECTORS; BOLTZMANN STATISTICS; CERIUM 
142 TARGET; CROSS SECTIONS; HAFNIUM; KEV RANGE 10- 
100; CAPTURE; NEUTRONS; SILVER; TUNGSTEN; VAN DE 
GRAAFF ACCELERATORS 


11415 (DOE/ER/40412-3) The study of hadronic matter at 
the highest density; the search for the deconfined quark-gluon 
phase using 2 TeV p-p collisions; and the exclusive study of 
nuclear fragmentation using the Lawrence Berkeley Labora- 
tory EOS-TPC: Progress report, January 1, 1990—December 31, 
1990. Scharenberg, R.P.; Hirsch, A.S. Purdue Univ., Lafayette, IN 
(USA). Dept. of Physics. 15 Aug 1990. 21p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-88ER40412. Order 
Number DE91007361. Source: OSTI;NTIS;INIS; GPO Dep. 

This report discusses the: Fermilab experiment 735, a search for 
the quark-gluon plasma; an exclusive study of nuclear fragmenta- 
tion using the EOS-TPC; and a study of the central rapidity region 
at the relativistic heavy ion collider. 


11416 (INDC(NDS)—222/GP(no.13)) Progress in_ fission 
product nuclear data. No. 13: Information about activities and 
requirements in the field of measurements and compila- 
tions/evaluations of fission product nuclear data (FPND). 
Lammer, M. (comp.) (International Atomic Energy Agency, Vienna 
(Austria). Nuclear Data Section). International Atomic Energy 
Agency, Vienna (Austria). International Nuclear Data Committee. 
Nov 1990. 123p. Order Number DE91622190. Source: OSTI;NTIS 
(US Sales Only);INIS. 





This is the 13th issue of a report series published by the Nuclear 
Data Section of the IAEA. The types of activities included are mea- 
surements, compilations and evaluations of: Fission product yields 
(neutron induced and spontaneous fission), neutron reaction cross- 
sections of fission products, data related to the radioactive decay 
of fission products, delayed neutron data of fission products and 
bumped fission product data (decay heat, absorption, etc.). The 
first part of the report consists of unaltered original data which the 
authors have sent to IAEA/NDS. The second part contains some 
recent references relative to fission product nuclear data, which 
were not covered by the contributions submitted, and selected pa- 
pers from conferences. Part 3 contains requirements for further 
measurements. 


11417 (INIS-mf-12745, pp. 684-690) Mechanism of the 
32S(d,p)* reaction at low deuteron energies. Noweir, T.M.; Ali, 
M.A.; Comsan, M.N.H. Egyptian Society of Nuclear Sciences and 
Applications, Cairo (Egypt). 1988. 4226p. (CONF-8803238-—: 4. con- 
ference of nuclear sciences and applications, Cairo (Egypt), 6-10 
Mar 1988). In Proceedings of the fourth Conference on Nuclear 
Sciences and Applications. Vol. 2: Radiation sources; application 
and technology; basic nuclear sciences. Order Number 
DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

The mechanism of the **S(d,p)*S reaction was investigated in 
the energy range E=1.5-2.5 MeV. Excitation functions for transi- 
tions to levels in °S with excitation up to E,=3.224 MeV were 
analysed on the basis of Ericon’s statistical fluctuation theory. The 
mean auto-correlation coherence width of the compound nucleus 
%4CI at excitations 13-14 MeV was found to be 26.0+-5.6 KeV. The 
mean width of the intermediate structure obtained from the average 
excitation function curves of the groups Pp,P;,P2,P3,P45.6 and Pz 


measured at 0\.,=150° was about 240 keV. The average cross- 
group correlation function for P, with all other groups was almost a 
straight line within +-15%. The angular distributions for all proton 
groups were averaged over the energy interval Ey=2.0-2.5 MeV, 
and analysed using DWBA theory. Spectroscopic factors are ob- 
tained and the magnitude of the compound nucleus mechanism is 
estimated to be 86%. 


11418 (INIS-SU-229, pp. 45) Resonance excitation of nu- 
cleus levels by means of +y-quanta from the Si(n,-) reaction. 
Begzhanov, R.B.; Gladyshev, D.A.; Kobilov, O.Sh.; Kulabdulaev, 
G.A.; Razzakova, N. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158-—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear siiape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 2 refs. CHROMIUM ISOTOPES/photonuclear reac- 
tions; - PHOTONUCLEAR REACTIONS/resonance _ scattering; 
TELLURIUM ISOTOPES/photonuclear reactions; ZIRCONIUM ISO- 
TOPES/photonuclear reactions; CROSS SECTIONS; EXCITATION; 
EXCITED STATES; EXPERIMENTAL DATA; GAMMA RADIATION; 
NEUTRON REACTIONS; SILICON; TARGETS 


11419 
cay of 
85<Z<92. Andreev, A.N.; Bogdanov, D.D.; Eremin, A.V.; 
Kabachenko, A.P.; Ter-Akop’yan, G.M.; Chepigin, V.I.; Sharo, Sh. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 5 refs., 1 tab. FRANCIUM 217/alpha decay; NEPTU- 
NIUM 227/alpha decay; PROTACTINIUM 224/alpha decay; 
RADIUM 220/alpha decay; THORIUM 221/alpha decay; THORIUM 
223/alpha decay; CROSS SECTIONS; HALF-LIFE 


(INIS-SU-229, pp. 131) Characteristics of alpha de- 
227Np new isotope and some nuclides in the range of 
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11420 (INIS-SU-229, pp. 282) Isotopic peculiarities in 
cross sections of low-energy neutron scattering on even-even 
nuclei in 3p-resonance region. Musaelyan, R.M.; Popov, V.I.; 
Skorkin, V.M.; Surkova, I.V. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. CADMIUM ISOTOPES/neutron reactions; GERMA- 
NIUM ISOTOPES/neutron reactions; SELENIUM ISOTOPES/ 
neutron reactions; TELLURIUM ISOTOPES/neutron reactions; TIN 
ISOTOPES/neutron reactions; CROSS SECTIONS; EVEN-EVEN 
NUCLEI; EXCITED STATES; INELASTIC SCATTERING; MAGIC 
NUCLEI; OPTICAL MODELS; POTENTIAL SCATTERING 


11421 (INIS-SU-229, pp. 285) Role of experimental effects 
in study of complanar (p,px) reactions. Golikov, |.G.; Golovin, 
A.V.; Loshchakov, |.1. AN SSSR, Moscow (USSR); Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. PROTON REACTIONS/quasi-free reactions; ACCU- 
RACY; ALPHA PARTICLES; DEUTERONS; DIFFERENTIAL 
CROSS SECTIONS; ENERGY DEPENDENCE; MEV RANGE 10- 
100; P STATES; PROTONS; S MATRIX 


11422 (INIS-SU-—229, pp. 290) Study on the reliability prob- 
lem of selection of photonuclear reaction cross section 
structure in experiments of different type. Varlamov, V.V.; 
Ishkhanov, B.S.; Efimkin, N.G.; Chernyaev, A.P. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs., 1 tab. ZIRCONIUM 90 TARGET/photonuciear 
reactions; CALCIUM 40 TARGET; CROSS SECTIONS; EXPERI- 
MENTAL DATA; LEAD 208 TARGET; NEUTRONS; OXYGEN 16 
TARGET; PRASEODYMIUM 141 TARGET 


11423 (INIS-SU-229, pp. 265) Experimental search for 
Wolf-Bragg alpha-particle scattering on atomic nuclei. Tuleu- 
shev, Yu.Zh.; Ajsina, S.Ya.; Kuterbekov, K.A.; Paviova, N.N.; 
Yugaj, N.F.; Yushkov, A.V. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. INTERMEDIATE MASS NUCLE/V/alpha reactions; 
LIGHT NUCLEValpha reactions; ANGULAR DISTRIBUTION; 
BRAGG REFLECTION; COLLECTIVE EXCITATIONS; CRYSTALS; 
DIFFERENTIAL CROSS SECTIONS; ELASTIC SCATTERING; 
INELASTIC SCATTERING; MEV RANGE 10-100; ORIENTED NU- 
CLEI 


11424 (INIS-SU-229, pp. 356) Probability of collective mo- 
tion damping in the second potential well. Eremenko, D.O.; 
Platonov, S.Yu.; Yuminov, O.A. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
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(USSR). 1990. 540p. (in Russian). (CONF-9004158-: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 5 refs. PROTACTINIUM 233/collective excitations; 
DAMPING; DISSIPATION FACTOR; NUCLEAR POTENTIAL; 
PROBABILITY 


11425 (INIS-SU-229, pp. 358) Cross sections of production 
of total fusion products for nuclei with 85<Z<102 in reactions 
with 1*0,22Ne and 74Mg heavy ions. Andreev, A.N. (and others); 


Bogdanov, D.D.; Eremin, A.V. AN SSSR, Moscow (USSR); Gosu- . 


darstvennyj Komitet po Ispol’zovaniyy Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158-: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. HEAVY NUCLEI/magnesium 24 reactions; 
HEAVY NUCLEl/neon 22 reactions; HEAVY NUCLEl/oxygen 16 re- 
actions; MAGNESIUM 24 REACTIONS/heavy ion fusion reactions; 
NEON 22 REACTIONS/heavy ion fusion reactions; OXYGEN 16 
REACTIONS/heavy ion fusion reactions; ATOMIC NUMBER; 
CROSS SECTIONS 


11426 (INIS-SU-229, pp. 360) Excitation and decay of giant 
resonances during scattering of heavy ions: To the programm 
of studies in heavy ion storage rings. Pugach, V.M. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. GIANT RESONANCE/excitation; GIANT RESO- 
NANCE/nuclear decay; HEAVY ION REACTIONS; GEV RANGE; 
EXCITATION; ION BEAMS; POLARIZED BEAMS; RESEARCH 
PROGRAMS; STORAGE RINGS 


11427 (INIS-SU-229, pp. 303) a-decay of giant multipole 
resonances in 2’ Al and Ni. Khvastunov, V.M.; Viadimirov, Yu.V.; 
Denin, V.V.; Evseev, I.G.; Likhachev, A.P.; Pashchuk, S.A. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 refs., 1 tab. ALUMINIUM 27/alpha decay; ALU- 
MINIUM 27/giant resonance; NICKEL/alpha decay; NICKELgiant 
resonance; ALPHA PARTICLES; ALUMINIUM 27 TARGET; ELEC- 
TRON REACTIONS; EXPERIMENTAL DATA; E1-TRANSITIONS; 
E2-TRANSITIONS; MEV RANGE 100-1000; NICKEL; PROBABIL- 
ITY; TOTAL CROSS SECTIONS 


11428 (INIS-SU-229, pp. 313) Peculiarities of medium- 
energy a-particle interaction with nuclei. Nemets, O.F.; 
Slyusarenko, L.l. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 
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Short note. ALPHA REACTIONS; ELASTIC SCATTERING; 
HEAVY NUCLEI; INELASTIC SCATTERING; INTERMEDIATE 
MASS NUCLEI; LIGHT NUCLEI; MEV RANGE 10-100; NUCLEAR 
STRUCTURE; REVIEWS; TOTAL CROSS SECTIONS 


11429 (INIS-SU-229, pp. 466) Experimental estimation of 
cold fusion probability. Davidonis, R.Yu.; Dushkesas, G.E.; Kalin- 
auskas, R.A.; Makaryunas, K.V.; Pyatrauskas, J.Z.; Remejkis, V.V.; 
Ruzhyale, B.P. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 ref., 1 tab. HEAVY WATERVelectrolysis; TRITIUM/ 
nucleosynthesis; CATHODES; CURRENT DENSITY; EXPERIMEN- 
TAL DATA; GAMMA DETECTION; ELECTROLYSIS; KEV RANGE 
10-100; KEV RANGE 100-1000; LIMITING VALUES; MEV RANGE 
01-10; NEUTRON DETECTION; NEUTRON FLUX; PALLADIUM; 
TITANIUM; TRITIUM; NUCLEOSYNTHESIS 


11430 (INIS-SU-229, pp. 476) New estimation of character- 
istics of decay and radiations of “Mn, '°Sb and ‘Eu. 
Kuz'menko, N.K.; Sergeev, V.0.; Chechev, V.P. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref., 1 tab. ANTIMONY 125/energy-level transitions; 
EUROPIUM 152/beta-minus decay; EUROPIUM 152/energy-level 
transitions; MANGANESE 54/energy-level transitions; EVALUATED 
DATA; GAMMA RADIATION; HALF-LIFE; Q-VALUE; TRANSITION 
AMPLITUDES 


11431 (INIS-SU-—229, pp. 496-497) Cross section of radioac- 
tive nuclide production in targets irradiated by 1 GeV protons. 
Aleksandrov, Yu.V.; Bogdanov, A.l.; Vasil’ev, S.K.; Ivanov, R.B.; 
Mikhajlova, M.A.; Popova, T.I.; Prikhodtseva, V.P. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs., 1 tab. PROTON REACTIONS/cross sections; 
PROTON REACTIONS/Alight nuclei; RADIOISOTOPES/intermediate 
mass nuclei; COBALT; COPPER; EXPERIMENTAL DATA; GAMMA 
RADIATION; HALF-LIFE; IRON 54 TARGET; MEV RANGE 
100-1000; NUCLEAR REACTION YIELD; RADIOISOTOPES; TITA- 
NIUM 


11432 (INIS-SU-229, pp. 498-499) Cross section of spall- 
genic radioactive nuclides production in thin Co,Ni,Cu and Zn 
targets irradiated by 660MeV protons. Aleksandrov, Yu.V. (and 
others); Astapov, A.A.; Vasil'ev, S.K. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 tabs. COBALT/proton reactions; COPPER/proton 
reactions; NICKEL/proton reactions; PROTON REACTIONS/cross 
sections; RADIOISOTOPES/intermediate mass nuclei; ZINC/proton 
reactions; COBALT; COPPER; EXPERIMENTAL DATA; GAMMA 





RADIATION; GAMMA SPECTROSCOPY; MEV RANGE 100-1000; 
NICKEL; NUCLEAR REACTION YIELD; RADIOISOTOPES; TAR- 
GETS; THICKNESS; ZINC 


11433 (INIS-SU-229, pp. 504) Experimental study on the 
(K*,K*nX) reactions on C, N, O nuclei at 130 MeV. Berdnikov, 
Ya.A.; Nikitchenko, V.I.; Ostroumov, V.I. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. KAON PLUS REACTIONS/differential cross 
sections; KAON PLUS REACTIONS/integral cross sections; NU- 
CLEAR EMULSIONS/kaon plus reactions; ALPHA PARTICLES; 
CARBON; DEUTERONS; EXPERIMENTAL DATA; KAONS PLUS; 
MEV RANGE 100-1000; NEUTRONS; NITROGEN; OXYGEN; 
PROTONS 


11434 (INIS-SU-229, pp. 505) (K*,K*d) reaction at 130 MeV. 
Berdnikov, Ya.A.; Nikitchenko, V.I.; Ostroumov, V.I. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. KAON PLUS REACTIONS /inelastic scattering; 
NUCLEAR EMULSIONS/kaon plus reactions; ANGULAR DISTRI- 
BUTION; CARBON; DEUTERONS; DIFFERENTIAL CROSS 
SECTIONS; ENERGY SPECTRA; EXPERIMENTAL DATA; INTE- 
GRAL CROSS SECTIONS; KAONS PLUS; MEV RANGE 
100-1000; NITROGEN; OXYGEN 


11435 (NIIYaF-MGU-89-49-126) Research program of nu- 
clear states below threshold of nucleon separation on the first 
order of permanent electron accelerator RM-100. Ishkhanov, 
B.S.; Kapitonov, |.M.; Mokeev, V.I. Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1989. 39p. (In Russian). Order Number DE91620460. 
Source: OSTI;NTIS (US Sales Only);INIS. 

A program on studying nuclear states below the threshold of nu- 
cleon separation at bremsstrahlung gamma-beam of the RM-100 
experimental accelerator, constructed in NIlYaF MGU is consid- 
ered. The RM-100 accelerator is the first in the USSR continuous 
action electron accelerator, opening qualitatively new scope for fun- 
damental and applied research in nuclear physics and allied fields. 
38 refs.; 10 figs.; 8 tabs. 


11436 (ORNL/FTR-3862) [Attendance at the XIV Nuclear 
Physics Symposium]: Foreign trip report, January 6, 1991- 
January 13, 1991. Halbert, M.L. Oak Ridge National Lab., TN 
(USA). 16 Jan 1991. 8p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE91006980. Source: OSTI; NTIS; GPO Dep. 

This report includes background material on the long-standing 
series of annual symposia presented by the Mexican nuclear 
physics community, summarizes the highlights of the fourteenth 
symposium in the series, and records items learned by the traveler 
in subsequent visits to two research laboratories in Mexico. 
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11437 (BNL-45637) (x*, K*) experimental difficulties. Pile, 
P.H. Brookhaven National Lab., Upton, NY (USA). [1990]. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. (CONF-9010264-8: Los Alamos Meson Physics 
Facility (LAMPF) workshop, Los Alamos, NM (USA), 11-13 Oct 
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1990). Order Number DE91008104. Source: OSTI;NTIS;INIS; GPO 


The problems associated with the running of the BNL (x*,K*) ex- 
periment, E798, are discussed. Several difficulties had to be 
overcome in order for the experiment to succeed in the study of 
lambda single particle states in heavy nuclei. These difficulties will 
be discussed, as well as the outlook for the future. 3 refs., 4 figs. 


11438 (DOE/ER/40159-165) Spectroscopic techniques in 
the study of radioactive nuclei far from stability: Results for 
the Z=82 region. Zganjar, E.F. (Louisiana State Univ., Baton 
Rouge, LA (USA). Dept. of Physics and Astronomy); Wood, J.L.; 
Schwarzenberg, J. Louisiana State Univ., Baton Rouge, LA (USA). 
Dept. of Physics and Astronomy; Georgia Inst. of Tech., Atlanta, 
GA (USA). School of Physics; Georgia Inst. of Tech., Atlanta, GA 
(USA). School of Chemistry. [1989]. 17p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG05-84ER40159 ;FG05- 
87ER40330 ;AC05-760R00033. (CONF-8909247-8: American 
Chemical Society (ACS) symposium on exotic nuclear spec- 
troscopy, Miami Beach, FL (USA), 11-15 Sep 1989). Order 
Number DE91008143. Source: OSTI;NTIS;INIS; GPO Dep. 

Techniques that have been used at UNISOR for the study of the 
structure of very neutron-deficient Pt, Au, and Hg isotopes are de- 
scribed. In particular, the aspects of this experimental program 
which lead to the establishment of a new class of nuclear-structure 
phenomenon (low-lying, low-energy, electric-monopole transitions) 
are described. At the core of this program lies the almost unused 
technique of observing coincidences between + rays and conver- 
sion electrons. Additional techniques developed at UNISOR for 
radioactive-decay spectroscopy far from stability are also de- 
scribed. Finally, the broader range of options for studying nuclear 
structure far from stability, with emphasis on the future, are out- 
lined. 31 refs., 18 figs. 
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11439 (DOE/ER/40451-3) Measurement of observables in 
the pion-nucleon system and investigation of charge symme- 
try in 9H and *He: Progress report, 15 May 1988-1 December 
1990. Sadler, M.E.; Isenhower, L.D. Abilene Christian Univ., TX 
(USA). 13 Dec 1990. 28p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FGO05-88ER40451. Order Number 
DE91006843. Source: OSTI; NTIS; INIS; GPO Dep. 

This report discusses the following: pion-nucleon program; a 
search for neutral pions from the spontaneous fission of 72Cf; 
elastic and inelastic pion scattering on 9H and °He; nuclear depen- 
dence of charm and beauty quark production and a study of 
two-prong decays of neutral B mesons; measurement of x—p — 
7°n in the cusp region at the Leningrad Nuclear Physics Institute 
(LNPI); a test of consistency of low-energy pion-nucleon differential 
cross sections with total cross sections; and design of a high en- 
ergy photon calorimeter for the neutral meson spectrometer. 


11440 (INIS-SU-229, pp. 268) Study on one-nucleon trans- 
fer reaction on deuterium for detection of neutron nuclei. 
Aleksandrov, D.V.; Nikol’skij, E.Yu.; Novatskij, B.G.; Stepanov, 
D.N. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 ref. DEUTERIUM. TARGET/neutron § reac- 
tions; NEUTRON REACTIONS/one-n nm transfer reactions; 
BACKGROUND NOISE; NUCLEAR REA@TION YIELD; POLYNEU- 
TRONS; TRITONS 


11441 (INIS-SU-229, pp. 266) Diffractive scattering of com- 
plex (a, *He) particles and structure of even-even nuclei with 
Z=28-50. Kuturbekov, K.A.; Ajcina, S.Ya.; Yushkov, A.V. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
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Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 3 refs., 1 fig. EVEN-EVEN NUCLEValpha reactions; 
EVEN-EVEN NUCLEV/helium 3 reactions; ANGULAR  DIS- 
TRIBUTION; DIFFERENTIAL CROSS SECTIONS; ELASTIC 
SCATTERING; INELASTIC SCATTERING; MASS NUMBER; MEV 
RANGE 10-100; MOLYBDENUM ISOTOPES; PHASE SHIFT; TIN 
ISOTOPES 


11442 (INIS-SU-229, pp. 353) Effective method of investi- 
gation of a cluster states. Artemov, K.P. (and others); Vetoshkin, 
A.L.; Golovkov, M.S. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. FLUORINE 19/cluster model; FLUORINE 19/energy 
levels; HELIUM 4 TARGET/nitrogen 15 reactions; ALPHA PARTI- 
CLES; MEV RANGE 10-100 


11443 (INP—1452/PL) Parametrization of cross sections for 
neutron interaction with 'H, 27H and '2C nuclei at energies be- 
tween 20 and 90 MeV. Balewski, J. (Uniwersytet Jagiellonski, 
Cracow (Poland). Inst. Fizyki); Bodek, K.; Hajdas, W.; Jarezyk, L.; 
Kamys, B.; Strzalkowski, A. Institute of Nuclear Physics, Cracow 
(Poland). 1989. 37p. Order Number DE91620467. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The experimental data for neutron interaction with 1H, 2H, 1*C 
nuclei are parametrized in energy range 20 to 90 MeV. The energy 
dependence of the total and reaction cross section is represented 
in form of series of orthogonal polynomials. The logarithm of differ- 
ential cross section for angular distributions is expressed as linear 
combination of Legendre polynomials with energy dependence of 
their coefficients described by series of orthogonal polynomials. 30 
refs., 7 figs., 12 tabs. (author). 


11444 (ITEF—-130-88) Study on 9H+p—2p2n+(7°) reaction at 
tritium momentum of 5 GeV/c. Abdullin, S.K. (and others); Blinov, 
A.V.; Vanyushin, |.A. Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teoreticheskoj i 
Ehksperimental’noj Fiziki. 1988. 12p. (In Russian). Order Number 
DE91620468. Source: OSTI;NTIS (US Sales Only);INIS. 

5H+p—2p2n+(z) reaction is investigated using a liquid-hydrogen 
80 cm diameter bubble chamber. 17032 events of this reaction are 
selected which corresponds to 31.6+0.2 mb. Differential distribu- 
tion form for 9H+p—+2p2n+(x°) reaction is satisfactorily described 
by pole model. =H+p—2p2n+(x°) reaction cross section is by 30% 
less than the one calculated according to the pole model. No fea- 
tures which might be connected with the production up two-baryon 
resonances are observed in pp-system distribution by effective 
masses. 12 refs.; 5 figs. 


11445 (UM-P-90/60, pp. 7-9) The “He photoneutron cross 
section from 24 to 102 MeV. McLean, D.J. (Melbourne Univ., 
Parkville (Australia). School of Physics); Bates, A.D.; Rassool, 
R.P.; Thompson, N.M.; Maeda, K.; Konno, O.; Nomura, |.; Suda, T. 
Melbourne Univ., Parkville (Australia). School of Physics. [1990]. 
(CONF-9008184—: Gordon conference on photonuclear reactions, 
Tilton, NH (USA), 6 Aug 1990). In Research report to the Gordon 
conference on photonuclear reactions, Tilton Schocl, Tilton, New 
Hampshire, August ef T200 9p. Order Number DE91621717. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The “He(+,n) double differential cross section has been mea- 
sured at angles of 35, 50, 65, 90 and 110 degress, using a liquid 
helium target and tagged photons of energy 24 to 102 MeV. Only a 
preliminary analysis of a small part of the data has been attempted 
to date. The aim of this measurement is to obtain an accurate 
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measurement of the photoneutron reaction channel, to complement 
data on photoproton reaction channels from two recent “He pho- 
toreaction cross section measurements, where groups of outgoing 
particle pairs including a proton, such as pn, pp, dp, and groups of 
three particles, were detected. 5 refs., 1 fig. 
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Refer also to citation(s) 11443 


11446 (DOE/ER/40342—4) Colorado School of Mines low 
energy nuclear physics project: Technical progress report. Ce- 
cil, F.E. Colorado School of Mines, Golden, CO (USA). Dept. of 
Physics. 2 Jan 1991. 12p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG02-87ER40342. Order Number 
DE91007504. Source: OSTI;NTIS;INIS; GPO Dep. 

A major accomplishment of this project in the past year is the 
completion of a fairly comprehensive paper describing the survey 
of radiative capture reactions of protons on light nuclei at low 
energies. In addition we have completed a preliminary set of mea- 
surements of (d,p)/(d,a) cross section ratios on the charge 
symmetric nuclei °Li and '°B as a test of the Oppenheimer-Phillips 
effect. While the ®Li data remain inconclusive, the '°B data show 
solid evidence for the Oppenheimer-Phillips enhancement of the 
(d,p) reaction relative to the (d,a) reaction for deuteron bombarding 
energies below about 100 keV. We have continued our investiga- 
tion of fusion reaction products from deuterium-metal systems at 
room temperatures with the startling observation of intense burst of 
energetic charged particles from deuterium gas loaded thin titaium 
foils subject to non-equilibrium thermal and electrical conditions. 
We have completed two projects involving the application of the 
low energy particle accelerator to material science problems; firstly 
a study of the transformation of crystalline to amorphous Fe-Zr 
systems by proton irradiation and secondly the effects of ion bom- 
bardment on the critical temperature of YBCO high-temperature 
superconductors. Finally we have made progress in several instru- 
mentation projects which will be used in some of the up-coming 
measurements of nuclear cross sections at very low energies. 


(INIS-SU-229, pp. 254) Measurement of lifetime of 


11447 
isolated 3.105 MeV, 1/2- level of ‘'’F nucleus by 
bremsstrahlung method. Govorov, B.V.; Eremin, N.V.; Kamanin, 
D.V.; Tyapkin, 1.V. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 ref., 1 fig. FLUORINE 17/excited states; FLUO- 
RINE 17/lifetime; BREMSSTRAHLUNG; COMPOUND NUCLEI; 
ENERGY DEPENDENCE; LIFETIME; MEV RANGE 01-10; OXY- 
GEN 16 TARGET; PROTON REACTIONS 


11448 = (INIS-SU-229, pp. 364) 15N,'5O energy spectra in the 
7Li4+"B and *°Be+''B reactions. Belozerov, A.V.; Vintsour, |.; 
Kalpakchieva, R.G.; Kuznetsov, I.V.; Penionzhkevich, Yu.Eh.; 
Piskorzh, Sh.; Skobelev, N.K. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. BERYLLIUM 9 TARGET/boron 11 reactions; 
BORON 11 REACTIONS/multi-nucleon transfer reactions; LITHIUM 
7 TARGET/boron 11 reactions; NITROGEN 15/mirror nuclei; OXY- 
GEN 15/mirror nuclei; CROSS SECTIONS; ENERGY SPECTRA; 
HELIUM 5; HYDROGEN 5; MEV RANGE 100-1000; PICKUP RE- 
ACTIONS; TRINEUTRONS; TRITIUM 





11449 (INIS-SU-229, pp. 365) Direct and statistical pro- 
cesses in collisions of '*C ions with '*C nuclei at E=60 MeV. 
Ponkratenko, O.A. (and others); Prokopets, A.G.; Goryunov, O.Yu. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 refs. CARBON 12 REACTIONS/nuclear reaction ki- 
netics; CARBON 12 TARGET/carbon 12 reactions; COMPOUND 
NUCLEI; DIFFERENTIAL CROSS SECTIONS; EXCITED STATES; 
GROUND STATES; MAGNESIUM 24; MEV RANGE 10-100 


11450 (INIS-SU-229, Pp. 359) Production of He neutron- 
rich isotopes in the °Be+'®O reaction. Belozerov, A.V.; Vintsour, 
|.; Kalpakchieva, R.; Kuznetsov, I.V.; Penionzhkevich, Yu.Eh.; 
Piskorzh, Sh. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 2 refs., 1 tab. BERYLLIUM 9 TARGET/oxygen 18 re- 
actions; HELIUM ISOTOPES/neutron-rich isotopes; CROSS 
SECTIONS; EXPERIMENTAL DATA; HELIUM 5; HELIUM 6; HE- 
LIUM 7; HELIUM 8; HELIUM 9; MASS DEFECT; MEV RANGE 
100-1000; NEON ISOTOPES 


11451 (INIS-SU-229, pp. 314) Analysis of polarization of 


compound nucleus °Li(2.18 MeV, 3*) of the ®Li(a, a’d)*He re- 


action with account of spin-orbital interaction. Kozyr’, Yu.E. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 ref. ALPHA REACTIONS/inelastic scattering; 
LITHIUM 6/excited states; LITHIUM 6/spin orientation; LITHIUM 6 
TARGET/alpha reactions; ALPHA PARTICLES; DEUTERONS; 
DWBA; FORM FACTORS; HELIUM 4; L-S COUPLING; MEV 
RANGE 10-100 


11452 (INIS-SU-229, pp. 315) Polarization of the 7Li(4.63 
MeV, 7/2—) nucleus in the result of inelastic scattering of 27.2 
MeV a particles. Kozyr’, Yu.E.; Sokolov, M.V. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158-: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. LITHIUM 7/excited states; LITHIUM 7/spin 
orientation; LITHIUM 7 TARGET/alpha reactions; ALPHA PARTI- 
CLES; DWBA; FORM FACTORS; INELASTIC SCATTERING; L-S 
COUPLING; MEV RANGE 10-100; TRITONS 


11453 (INIS-SU-229, pp. 316) Angular dependence of po- 
larization of residual nucleus in inelastic scattering '*C(a, 
a’)'2C(9.64 MeV, 3-) at E,. = 27.2 MeV. Kozyr’, Yu.E. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
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(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. ALPHA REACTIONS/inelastic scattering; 
CARBON 12/excited states; CARBON 12/spin orientation; CAR- 
BON 12 TARGET/alpha reactions; ALPHA PARTICLES; ANGULAR 
CORRELATION; BERYLLIUM 8; COMPOUND-NUCLEUS REAC- 
TIONS; MEV RANGE 10-100; OXYGEN 16 


11454 (INIS-SU-229, pp. 317) a-particle transfer reaction in 
3He ion interaction with 1p-shell nuclei. Mashkarov, Yu.G. (and 
others); Koshchij, E.|.; Burtebaev, N.T. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. BERYLLIUM 9 TARGET/helium 3 reactions; 
CARBON 12 TARGET/helium 3 reactions; HELIUM 3 REACTIONS/ 
alpha-transfer reactions; BERYLLIUM 7; BERYLLIUM 8; BERYL- 
LIUM 9; DIFFERENTIAL CROSS SECTIONS; EXCITED STATES; 
HELIUM 5; MEV RANGE 10-100 


11455 = (INIS-SU-229, pp. 318) Mechanisms of the (He, °Li) 
reactions on °Be, 12C, C nuclei. Mashkarov, Yu.G. (and oth- 
ers); Koshchij, E.1.; Burtebaev, N.T. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. BERYLLIUM 9 TARGET/helium 3 reactions; 
CARBON 12 TARGET/helium 3 reactions; CARBON 13 TARGET/ 
helium 3 reactions; HELIUM 3 REACTIONS/pickup reactions; 
ANGULAR DISTRIBUTION; BERYLLIUM 8; BORON 9; DIFFER- 
ENTIAL CROSS SECTIONS; DISTORTED WAVE THEORY; 
EXCITED STATES; GROUND STATES; LITHIUM 6; MEV RANGE 
10-100 


11456 (INIS-SU-229, pp. 319) Direct one-stage processes 
in the 12C@He, 7Be)®Be reaction at ECGHe) = 60 MeV. Burte- 
baev, N.G.; Dujsebaev, A.G.; Kadmenskij, S.G.; Koshchij, E.l.; 
Luk’yanovich, P.A.; Mashkarov, Yu.G. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispo!’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 3 refs. CARBON 12 TARGET/helium 3 reactions; 
ANGULAR DISTRIBUTION; BERYLLIUM 7; BERYLLIUM 8; DIF- 
FERENTIAL CROSS SECTIONS; ENERGY SPECTRA; EXCITED 
STATES; GROUND STATES; MEV RANGE 10-100 


11457 (INIS-SU-229, pp. 320) Scattering of *He ions on 
light nuclei at 60 MeV. Adodin, V.V.; Blekhman, A.M.; Burtebaev, 
N.T.; Dujsebaev, A.D.; Ivanov, G.N.; Kanashevich, V.I.; Red’kina, 
A.l. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 
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Short note. 2 refs. HELIUM 3 REACTIONS/elastic scattering; 
HELIUM 3 REACTIONS/inelastic scattering; LIGHT NUCLEI/helium 
3 reactions; BERYLLIUM 9 TARGET; CARBON 12 TARGET; CAR- 
BON 13 TARGET; DIFFERENTIAL CROSS SECTIONS; L-S 
COUPLING; MAGNESIUM 24 TARGET; MEV RANGE 10-100; 
NITROGEN 14 TARGET; OPTICAL MODELS; OXYGEN 16 TAR- 
GET; SILICON 28 TARGET 


11458 (INIS-SU-229, pp. 321) Study on the @He,a)reaction 
on lihgt nuclei at E60 MeV. Adodin, V.V.; Blekhman, A.M.; Burte- 
baev, N.T.; Dujsebaev, A.D.; Ivanov, G.N.; Kanashevich, V.1I.; 
Red’kina, A.l. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158-—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 ref. HELIUM 3 REACTIONS/pickup reactions; 
LIGHT NUCLEVhelium 3 reactions; ALPHA PARTICLES; ANGU- 
LAR DISTRIBUTION; BERYLLIUM 9 TARGET; CARBON 12 
TARGET; CARBON 13 TARGET; DIFFERENTIAL CROSS SEC- 
TIONS; DISTORTED WAVE THEORY; MAGNESIUM 24 TARGET; 
MEV RANGE 10-100; OXYGEN 16 TARGET; SILICON 28 TAR- 
GET 


11459 (INIS-SU-229, pp. 322) Study on the (He,t) and 
(@He,d)reactions on C and N nuclei. Adodin, A.V. (and oth- 
ers); Blekhman, A.M.; Burtebaev, N.T. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158-: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. CARBON 13 TARGET/helium 3 reactions; 
HELIUM 3 REACTIONS /stripping; NITROGEN 14 TARGET/helium 
3 reactions; ANGULAR DISTRIBUTION; DEUTERONS; DIFFER- 
ENTIAL CROSS SECTIONS; STRIPPING; MEV RANGE 10-100; 
NITROGEN 13; NITROGEN 14; OXYGEN 14; OXYGEN 15; TRI- 
TONS 


11460  (INIS-SU-229, pp. 328) 'C(@He, d) 13N and 12C(a,d) 
14N reactions at E(@He) = 98.0 MeV and E(a) = 90 MeV. 
Dem'yanova, A.S. (and others); Zayats, |.Yu.; Il’in, A.P. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 
Short note. 6 refs. ALPHA REACTIONS/multi-nucleon transfer 
reactions; ALPHA REACTIONS/stripping; CARBON 12 TARGET/ 
alpha reactions; CARBON 12 TARGET/helium 3 reactions; HE- 
LIUM 3 REACTIONS/multi-nucleon transfer reactions; HELIUM 3 
REACTIONS/stripping; STRIPPING; ANGULAR DISTRIBUTION; 
DEUTERONS; DIFFERENTIAL CROSS SECTIONS; EXCITED 
STATES; MEV RANGE 10-100; NITROGEN 13; NITROGEN 14 


11461 (INIS-SU-229, pp. 329) Democratic decay of 5/2- 
isodoublet of °B and °Be nuclei. Bochkarev, O.V.; Vasil’ev, 
Yu.0.; Korsheninnikov, A.A.; Kuz’min, E.A.; Mukha, 1.G.; Pugach, 
V.M.; Chulkov, L.V.; Yan’kov, G.B. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158-: 
40. All-Union conference on nuclear spectroscopy and nuclear 
Structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
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shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. BERYLLIUM 9/nuclear decay; BORON 9/ 
nuclear decay; ALPHA PARTICLES; BERYLLIUM 8; EXCITED 
STATES; NEUTRONS 


11462 (INIS-SU-229, pp. 332) Three-particle decay of 
®Be(5/2—) in the °Be(a, a’) aan reaction. Vasil’ev, Yu.O.; Kiva, 
V.A.; Korsheninnikov, A.A.; Medvedev, V.I.; Mukha, |.G.; Pavienko, 
Yu.N.; Pugach, V.M.; Chulkov, L.V. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. BERYLLIUM 9/nuclear decay; ALPHA PARTI- 
CLES; ALPHA REACTIONS; BERYLLIUM 9 TARGET; CROSS 
SECTIONS; MEV RANGE 10-100; NEUTRONS 


11463 (INIS-SU-229, pp. 333) Decay of the a-n system pro- 
ducing in the four-particle °Be(a,a’)ana reaction at E, = 27.2 
MeV. Vasil’ev, Yu.O.; Zerkin, V.V.; Kiva, V.A.; Medvedev, V.I.; 
Pavienko, Yu.N.; Pugach, V.M.; Nenakhov, A.N. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. BERYLLIUM S$ TARGET/alpha reactions; HE- 
LIUM 5/excited states; HELIUM 5/ground states; ALPHA DECAY; 
ALPHA PARTICLES; BERYLLIUM 9; CROSS SECTIONS; EXPER- 
IMENTAL DATA; LEVEL WIDTHS; MEV RANGE 10-100; 
NEUTRONS 


11464 (INIS-SU-229, pp. 334) Three-particle decay models 
of °Be(5/2—) in kinematic full experiment. Bochkarev, 0.V.; 
Vasil’ev, Yu.O.; Korsheninnikov, A.A.; Kuz’min, E.A.; Mukha, 1.G.; 
Pugach, V.M.; Chulkov, L.V.; Yan’kov, G.B. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. BERYLLIUM 9/nuclear decay; ALPHA PARTI- 
CLES; BERYLLIUM 9 TARGET; EXCITED STATES; HELIUM 3; 
HELIUM 3 REACTIONS; MEV RANGE 10-100; NEUTRONS 


11465 (INIS-SU-229, pp. 336) Reconstruction of dynamic 
nuclear shape in experiments on investigation of angular cor- 
relation in '*C(a,a74,44)'*C reaction. Gurevich, G.S.; Ignatenko, 
A.V.; Lebedev, V.M.; Orlova, N.V.; Spasskij, A.V.; Teplov, 1.B.; 
Shakhvorostova, G.V. AN SSSR, Moscow (USSR); Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158-: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 ref. CARBON 12/excited states; CARBON 12/ 
nuclear deformation; ALPHA PARTICLES; ALPHA REACTIONS; 
CARBON 12 TARGET; DENSITY MATRIX; ENERGY DEPEN- 
DENCE; GAMMA RADIATION; OCCUPATION NUMBER 





11466 (INIS-SU-229, Pe: 338) Excitation functions of the 
SLi(d,n)’Be and ’Li(d,2n)’Be reactions. Vysotskij, O.N. (and oth- 
ers); Gorpinich, O.K.; Zaritskij, V.S. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref., 1 tab. LITHIUM 6 TARGET/deuteron reactions; 
LITHIUM 7 TARGET/deuteron reactions; BERYLLIUM 7; ENERGY 
DEPENDENCE; EXCITATION FUNCTIONS; EXPERIMENTAL 
DATA; GAMMA RADIATION; INTEGRAL CROSS SECTIONS; 
MEV RANGE 01-10; MEV RANGE 10-100; NEUTRONS 


11467 (INIS-SU-229, pp. 348) Investigation of scattering of 
helium and lithium radioactive nuclei. Skobelev, N.K.; 
Luk’yanov, S.M.; Penionzhkevich, Yu.Eh.; Tret'yakova, S.P.; Grid- 
nev, G.F. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 ref., 1 fig. HELIUM 6 REACTIONS/rutherford scat- 
tering; HELIUM 8 REACTIONS/rutherford scattering; LITHIUM 8 
REACTIONS/rutherford scattering; SILVER/helium 6 reactions; SIL- 
VEP/helium 8 reactions; SILVER/ithium 8 reactions; ANGULAR 
DISTRIBUTION; BORON 11 REACTIONS; CROSS SECTIONS; 
LITHIUM 9; MEV RANGE 10-100; MEV RANGE 100-1000; SIL- 
VER; TANTALUM 181 TARGET 


11468 (INIS-SU-229, 491) Angular distribution of 
gamma quanta from the '*C(p,7)'°N reaction measured with 
thick target. Krasheninnikov, V.D.; Poyarkov, V.A.; Sizov, I.V. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 refs. CARBON 12 TARGET/proton reactions; NI- 
TROGEN 13/gamma_ radiation; ANGULAR DISTRIBUTION; 
ENERGY-LEVEL TRANSITIONS; MEV RANGE 01-10; RECOILS; 
THICKNESS; VELOCITY 


11469  (INIS-SU-—229, pp. 501) Measurement of ®Li nucleus 
production cross section in interaction of accelerated tritium 
ions with 7Li nuclei. Abramovich, S.N.; Vinogradov, Yu.l.; 
Guzhovskij, B.Ya.; Generalov, L.N.; Protopopov, V.N.; Rudnev, 
V.S.; Solodovnikov, A.P.; Trusilo, S.V.; Chulkov, V.V. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. LITHIUM 7 TARGET/triton reactions; LITHIUM 
9/oeta decay; CROSS SECTIONS; DELAYED NEUTRONS; EXCI- 
TATION FUNCTIONS; EXPERIMENTAL DATA; HALF-LIFE; MEV 
RANGE 01-10; MEV RANGE 10-100; NUCLEAR REACTION 
YIELD 


11470 (INIS-SU-229, pp. 502) Analysis of neutron thresh- 
old states in Be nucleus with T=2. Guzhovskij, B.Ya.; Lazarev, 
L.M. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
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Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 ref., 1 tab. BERYLLIUM 10/compound nuclei; 
BERYLLIUM 10/excited states; LITHIUM 7 TARGETAtriton 
reactions; ENERGY DEPENDENCE; EXPERIMENTAL DATA; IN- 
TEGRAL CROSS SECTIONS; ISOSPIN; LEVEL WIDTHS; 
LITHIUM 9; PROTONS; THRESHOLD ENERGY 


11471 (INP—1471/PL) Nucleon-nucleon scattering length 
from three-body reactions. Bodek, K. Institute of Nuclear 
Physics, Cracow (Poland). 1989. 77p. Order Number DE91620498. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Experiments aimed at the measurement of the singlet scattering 
lengths ‘anp and ‘ann of the NN-interaction in the presence of a 
heavy spectator are described. The values obtained are compared 
with the results of measurements of other reactions. The very good 
agreement of the experimental values of 'anp from all breakup re- 
actions and elastic scattering as well as agreement of the values of 
‘ann from breakup reactions and disagreement with the value from 
the x—d — nny reaction cast doubts on the hypothesis ascribing 
this discrepancy to a 3N-force. This result also suggests a stronger 
effect of a violation of the charge independence principle than pre- 
viously accepted. 101 refs., 18 figs., 3 tabs. (author). 


11472 (UM-P-90/60, pp. 6-7) Simultaneous measurement of 
the '°0O(+,p), (+,pp) and and (+,pn) cross sections at photon 
energies trom 30 MeV to 100 MeV. Bates, A.D. (Melbourne Univ., 
Parkville (Australia). School of Physics); McLean, D.J.; O'Keefe, 
G.J.; Itch, S; Konno, O.; Maeda, K. Melbourne Univ., Parkville 
(Australia). School of Physics. [1990]. (CONF-9008184—: Gordon 
conference on photonuclear reactions, Tilton, NH (USA), 6 Aug 
1990). In Research report to the Gordon conference on photonu- 
clear reactions, Tilton School, Tilton, New Hampshire, August 6-10 
1990. 9p. Order Number DE91621717. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The '®O (+,p) (7,pp) and (+,pn) reaction cross sections have 
been simultaneously measured using a thin water target and the 
tagged photon beam at the Laboratory of Nuclear Science, Tohoku 
University, Sendai, Japan. Thirty on proton detectors were placed 
in groups of 3 at ten different angles relative to the beam. These 
angles were chosen to provide the best coverage of the expected 
distribution of (+7,pp) and (+,pn) events. Each proton detector con- 
sisted of a thin 5E detector in front of a 76 mm diameter x 80 mm 
deep block of plastic scintillator. It is suggested that the (+,pp) re- 
action will be the result of a (7,pn) event followed by a final state 
interaction in which the outgoing neutron interacts with the residual 
nucleus and a proton is emitted in its place. 4 refs. 
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Experimental 


Refer also to citation(s) 11457, 11458, 11870 


11473 INIS-SU-229, pp. 47) Neutron emission after 
B-decay of ~C, “°-42p and 4°4S neutron-rich isot Levi- 
tovich, M. (and others); Penionzhkevich, Yu.Eh.; Artekh, A.G. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158-—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 5 refs. CARBON 20/delayed neutron precursors; 
NEUTRON-RICH ISOTOPES/beta decay; NEUTRON-RICH ISO- 
TOPES/delayed neutron precursors; PHOSPHORUS 40/delayed 
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neutron precursors; PHOSPHORUS 41/delayed neutron precur- 
sors; PHOSPHORUS 42/delayed neutron precursors; SULFUR 43/ 
delayed neutron precursors; SULFUR 44/delayed neutron precur- 
sors; CALCIUM 48 REACTIONS; GEV RANGE 01-10; HALF-LIFE; 
PROBABILITY; TANTALUM 181 TARGET 


11474 —_ (INIS-SU-229, pp. 48) New data on lifetimes of >Mg 
and °2P high-excited states. Koshutskij, Yu.E.; Kupryashkin, V.T.; 
Stril’chuk, N.V.; Feoktistov, A.I.; Shapovalova, I.P. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 
Short note. 2 refs., 1 tab. MAGNESIUM 25/excited states; 
PHOSPHORUS 32/excited states; DSA METHOD; EXCITATION; 
EXPERIMENTAL DATA; GAMMA RADIATION; LIFETIME; NEU- 
TRON REACTIONS; PARITY; SPIN; THERMAL NEUTRONS 


11475 (INIS-SU-229, pp. 49) Measurement of 7®AI high- 
excited state lifetimes. Kupryashkin, V.T.; Olejnik, V.S.; Stril’chuk, 
N.V.;  Feoktistov, A.I.; Shapovalova, I.P. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158-: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad: (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs., 1 tab. ALUMINIUM 28/excited states; DSA 
METHOD; EXPERIMENTAL DATA; GAMMA RADIATION; LIFE- 
TIME; NEUTRON REACTIONS; PARITY; SPIN; THERMAL 
NEUTRONS 


11476 (INIS-SU-229, pp. 219) Study on _ internal 
bremsstrahlung accompanying beta decay of 2Na. Shumejko, 
A.P.; Bushakhma, Kh.A.; Dudenkov, M.V. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. SODIUM 
ENERGY SPECTRA; GAMMA 
BREMSSTRAHLUNG; KEV RANGE 


11477 (INIS-SU-229, pp. 256) Probability of occupation of 
24Mg 2,*1 level substrates in proton inelastic scattering in res- 
onance region at Ep=5.90 MeV. Lazarev, V.V.; Chubinskij, O.V.; 
Vinogradov, L.I.; Gustova, L.V. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158-: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs., 1 tab. MAGNESIUM 24/excited states; ELAS- 
TIC SCATTERING; EXCITATION FUNCTIONS; EXPERIMENTAL 
DATA; GAMMA RADIATION; INELASTIC SCATTERING; MEV 
RANGE 01-10; OCCUPATION NUMBER; PROBABILITY; PROTON 
REACTIONS 


22/oeta-plus decay; 
RADIATION; INTERNAL 


11478 (INIS-SU-229, pp. 257) Probability of occupation of 
28Sj 2,+1 level magnetic substates in proton inelastic scatter- 
ing in Ep=5.4-5.8 MeV range. Lazarev, V.V.; Chubinskij, O.V.; 
Vinogradov, L.l. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 


(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158-: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 2 refs., 1 tab. SILICON 28/excited states; ELASTIC 
SCATTERING; EXCITATION FUNCTIONS; EXPERIMENTAL 
DATA; GAMMA RADIATION; INELASTIC SCATTERING; MEV 
RANGE 01-10; OCCUPATION NUMBER; PROBABILITY; PROTON 
REACTIONS 


11479 = (INIS-SU-229, pp. 260) Resonances in **S(p,+)°’CI 
reaction. Vodin, A.N.; Nemashkalo, B.A.; Kachan, A.S. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summanes of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. CHLORINE 37/excited states; SULFUR 36 
TARGET/proton reactions; EXCITATION FUNCTIONS; GAMMA 
RADIATION; MEV RANGE 01-10 


11480 (INIS-SU-229, pp. 275) Wave function of resonance 
state in 7*Mg obtained in experiment on interaction of 6.43 
MeV protons with Na. Mikhaleva, T.N. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 3 refs. MAGNESIUM 24/excited states; SODIUM 23 
TARGET/proton reactions; DE-EXCITATION; DIFFERENTIAL 
CROSS SECTIONS; ELASTIC SCATTERING; LEVEL WIDTHS; 
MEV RANGE 01-10; WAVE FUNCTIONS 


11481 (INIS-SU-229, pp. 276) Study on the (n,p), (n,np) re- 
actions on ?°Si, 5°Ni nuclei and Ni at 14.1 MeV neutron energy. 
Klochkova, L.I.; Kovrigin, B.S.; Kuritsyn, V.N. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 tab. NICKEL 58 TARGET/neutron reactions; SILI- 
CON 28 TARGET/neutron reactions; CROSS SECTIONS; 
ENERGY-LEVEL DENSITY; EXCITED STATES; MEV RANGE 
10-100; NEUTRONS; NICKEL; NUCLEAR TEMPERATURE; PRO- 
TONS; THEORETICAL DATA 


11482 (INIS-SU-—229, pp. 277) Cross sections of (n,p) and 
(n,x) reactions on silicon and phosphorus nuclei at 14.6 MeV 
neutron energy. Gopych, P.M.; Demchenko, M.N.; Kizim, P.S.; 
Panasenko, S.I.; Shchus’, A.F. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 3 refs., 1 tab. PHOSPHORUS 31 TARGET/neutron 
reactions; SILICON 29 TARGET/neutron reactions; SILICON 30 


TARGET/neutron reactions; ALPHA PARTICLES; ALUMINIUM 28; 
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ALUMINIUM 29; CROSS SECTIONS; EXPERIMENTAL DATA; 
MAGNESIUM 27; MEV RANGE 10-100; PROTONS 


11483 (INIS-SU-229, pp. 323) Experimental determination 
of spin-tensors of density matrix of 1.78 MeV (2*) state of 7°Si 
nucleus. Ignatenko, A.V.; Lebedev, V.M.; Spasskij, A.V.; Teplov, 
1.B.; Shakhvorostova, G.V. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158-: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. SILICON 28/density matrix; SILICON 28/ 
excited states; ALPHA REACTIONS; ANGULAR CORRELATION; 
DIFFERENTIAL CROSS SECTIONS; INELASTIC SCATTERING; 
MEV RANGE 10-100; NUCLEAR DEFORMATION 


11484 (INIS-SU-229, pp. 324) Vertex constants of the nuclei 
25Mig—*Mg (0.0 MeV; 1.37 MeV) + n and 7’ Al —7®Al (0.0 MeV; 
0.417 MeV; 1.058 MeV) + n. Gulamov, |.R.; Mukhamedzhanov, 
A.M.; Ni, G.K.; Pak, E.A.; Romanovskij, E.A. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158-—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs., 1 tab. ALUMINIUM 27 TARGET/deuteron re- 
actions; DEUTERON REACTIONS /vertex functions; MAGNESIUM 
25 TARGET/deuteron reactions; ALUMINIUM 26; DIFFERENTIAL 
CROSS SECTIONS; EXCITED STATES; EXPERIMENTAL DATA; 
GROUND STATES; MAGNESIUM 24; MEV RANGE 10-100; NEU- 
TRONS; NUCLEAR POTENTIAL; OPTICAL MODELS; TRITONS 


11485 (INIS-SU-229, pp. 327) Elastic and inelastic scatter- 
ing of a-particles by ?°Si and the reaction 7°Si(A, *He)”*Si at 
energy E. = 94 MeV. Dem’yanova, A.S. (and others); Mikhajlov, 
L.V.; Mashkarov, Yu.G. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. ALPHA REACTIONS/elastic scattering; ALPHA 
REACTIONS /inelastic scattering; ALPHA REACTIONS/one-nucleon 
transfer reactions; SILICON 28 TARGET/alpha reactions; ALPHA 
PARTICLES; ANGULAR DISTRIBUTION; DIFFERENTIAL CROSS 
SECTIONS; DWBA; HELIUM 3; MEV RANGE 10-100; OPTICAL 
MODELS; SILICON 29 


11486 (INIS-SU-229, pp. 339) Cross sections of 7*4Na 
and ’Be radioactive isotope production during interaction of 
deuterons with silicon nuclei. Vysotskij, O.N.; Gonchar, A.V.; 
Kondrat’ev, S.N.; Prokopenko, V.S.; Saltykov, L.S.; Sklyarenko, 
V.D.; Tokarevskij, V.V. AN SSSR, Moscow (USSR); Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuciear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 tab. DEUTERON REACTIONS/cross sections; 
SILICON ISOTOPES/deuteron reactions; BERYLLIUM 7; EXPERI- 
MENTAL DATA; MEV RANGE 10-100; SODIUM 22; SODIUM 24; 
WEISSKOPF MODEL 
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11487 (INIS-SU-229, pp. 349) Alpha particle structure of 
silicon 28. Artemov, K.P. (and others); Golovkov, M.S.; Gol’dberg, 
V.Z. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 ref. SILICON 28/cluster model; SILICON 28/ 
rotational states; ALPHA DECAY; ALPHA PARTICLES; ANGULAR 
CORRELATION; DEUTERONS; FINE STRUCTURE; LITHIUM 6 
REACTIONS; MAGNESIUM 24; MAGNESIUM 24 TARGET 


11488 (INIS-SU-229, pp. 350) Search for alpha cluster lev- 
els in magnesium 24. Artemov, K.P. (and others); Golvskov, M.S.; 
Pankratov, V.V. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158-—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. MAGNESIUM 24/cluster model; MAGNESIUM 24/ 
rotational states; ALPHA DECAY; ALPHA PARTICLES; ANGULAR 
CORRELATION; DEUTERONS; LITHIUM 6 REACTIONS; NEON 
20; NEON 20 TARGET 


11489 (ORNL/TM—11742) 5®Fe resonance parameters for 
neutron energies up to 850 keV. Perey, C.M.; Perey, F.G.; Har- 
vey, J.A.; Hill, N.W.; Larson, N.M. Oak Ridge National Lab., TN 
(USA). Dec 1990. 74p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. Order Number DE91007826. 
Source: OSTI;NTIS;INIS; GPO Dep. 

High-resolution neutron measurements for 5*Fe-enriched iron tar- 
gets were made at the Oak Ridge Electron Linear Accelerator 
(ORELA) in transmission below 20 MeV and in differential elastic 
scattering below 5 MeV. Transmission measurements were also 
performed with a natural iron target below 160 keV. The transmis- 
sion data were analyzed from 5 to 850 keV with the multilevel 
R-matrix code SAMMY which uses Bayes’ theorem for the fitting 
process. This code provides energies and neutron widths of the 
resonances inside the 5- to 850-keV energy region, as well as pos- 
sible parameterization for resonances external to the analyzed 
region to describe the smooth cross section from a few eV to 850 
keV. The resulting set of resonance parameters yields the ac- 
cepted values for the thermal total and capture cross sections. The 
differential elastic-scattering data at several scattering angles were 
compared to theoretical calculations from 40 to 850 keV using the 
R-matrix code RFUNC based on the Biatt-Biedenharn formalism. 
Various combinations of spin and parity were tried to predict cross 
sections for the well defined £ > 0 resonances; comparison of 
these predictions with the data allowed us to determine the most 
likely spin and parity assignments for these resonances. The re- 
sults of a capture data analysis by Corvi et al. (COR84), from 2 to 
350 keV, were combined with our results to obtain the radiation 
widths of the resonances below 350 keV observed in transmission, 
capture, and differential elastic-scattering experiments. 


11490  (UM-P-90/60, pp. 2-6) The “°Ca(+,n) exclusive differ- 
ential cross sections. Eden, J.A. (Melbourne Univ., Parkville 
(Australia). School of Physics); McLean, D.J.; Thompson, M.N.; 
Nomura, |.; Terasawa, M.N.; Yokokawa, J.; Madea, K.; Suda, T. 
Melbourne Univ., Parkville (Australia). School of Physics. [1990]. 
(CONF-9008184-: Gordon conference on photonuclear reactions, 
Tilton, NH (USA), 6 Aug 1990). In Research report to the Gordon 
conference on photonuclear reactions, Tilton School, Tilton, New 
Hampshire, August 6-10 1990. 9p. Order Number DE91621717. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The “°Ca(-+,n) double differential cross section has been mea- 
sured using tagged photons in the energy range 25 to 102 MeV, at 
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neutron emission angles of 45, 60, 75, 90 and 135 degrees. To ob- 
tain statistically significant results for comparison with the existing 
4°Ca(+,p) data (Gi 79), the 4°Ca(7, n) differential cross sections 
have been averaged over a range of photon energies. The mea- 
sured “°Ca(y7, n) and “°Ca(+,p) differential cross sections are 
obtained by integrating the excitation energy spectra up to 3.5 
MeV, and are found to have similar magnitudes and angular distri- 
butions. This similarity has been observed in lighter nuclei, and 
provides one means of assessing the relative merits of various 
photonuclear reaction models. 7 refs., 1 fig. 


6515 Nuclear Properties and Reactions, A = 39-58, 
Experimental 


Refer also to citation(s) 11473, 11481 


11491 (INIS-mf-12745, pp. 691-695) The multipole mixing 
ratios of low-lying gamme-transitions in “*Ca. El-Kateb, A.H. 
Egyptian Society of Nuclear Sciences and Applications, Cairo 
(Egypt). 1988. 426p. (CONF-8803238-: 4. conference of nuclear 
sciences and applications, Cairo (Egypt), 6-10 Mar 1988). In Pro- 
ceedings of the fourth Conference on Nuclear Sciences and 
Applications. Vol. 2: Radiation sources; application and technology; 
basic nuclear sciences. Order Number DE91003063. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The a-induced nuclear reaction on the target °°K of a previous 
work have been analyzed with respect to the reaction 
3®K(a,py)*#Ca. The angular distributions for some gamma rays 
emitted from low-lying states have been calculated and fitted with 
Legendre polynomial. The extracted Legendre coefficients in con- 
junction with the assumption of complete alignment for the nuclear 
states have been utilized to determine the multipole mixing ratios S 
of the deexciting gamma rays. 


11492 {NS 2793) The proton spectral function of 
“Ca and “°Ca studied with the (e,e’p) reaction: An investiga- 
tion of ground-state correlations. Kramer, G.J. Amsterdam Univ. 
(Netherlands). 25 Apr 1990 138p. Order Number DE91622192. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Includes summary in Dutch. 

This thesis presents the results of an experimental study into the 
occupation of the orbitals around the Fermi level for “°Ca and “®Ca 
with quasi-elastic proton knock-out (e,e’p). Experiments have been 
carried out with the 500 MeV electron beam of the linear accelera- 
tor MEA at NIKHEF, Amsterdam. For “°Ca the mechanism of the 
(e,e’p) reaction has been studied by comparing the measured mo- 
mentum distributions of some strong transitions to discrete states 
in 3®K with various theoretical calculations. From this it has been 
concluded that uncertainties caused by deviations of the impulse 
approximation can be minimized if the measurements are carried 
out under parallel kinematical conditions. The spectroscopic 
strengths of the shell-model orbitals in states just below the Fermi 
level, for “Ca the 1d3/2, 1d5/2 and 2s, 2 orbitals, turned out to 
amount 50 to 70% of the IPSM limit. A small part of the missing 
strength has been found in the 1f7;2 and 2p3/2 orbitals which are 
just above the Fermi level (resp. 11 and 2% of the 2j+1 limit), 
which is an indication for ground state correlations. The spectro- 
scopic strengths for the 1d3/2, 2S; /2 and 1d3/2 orbitals of “Ca 
turned out to be the same as for “°a within the actual measuring 
accuracy. Above the Fermi level only strength in the 1f7,2 orbital 
has been found (1% of the 2j+1 limit). The spectroscopic strengths 
determined with (e,e’p) experiments are about a factor two smaller 
than those obtained from (d,5He) experiments. This discrepancy 
has been studied by reviewing the model dependency of the 
DWBA analysis for the (d,5He) reaction with special emphasis on 
the sensitivities of the spectroscopic factors to the various approxi- 
mations made in this theory. (Abstract Truncated) 


11493 
rich 42S}, 6p, 485 and °'Ci nuclei in the heavy ion reactions 
at 44 MeV/A. Levitovich, M. (and others); Penionzhkevich, Yu.Eh.; 
Artyukh, A.G. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
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1990. 540p. (in Russian). (CONF-9004158-: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 3 refs. CHLORINE ISOTOPES/neutron-rich isotopes; 
PHOSPHORUS ISOTOPES/neutron-rich isotopes; SILICON 42/ 
neutron-rich isotopes; SULFUR ISOTOPES/neutron-rich isotopes; 
CALCIUM 48 REACTIONS; GEV RANGE 01-10; NICKEL 64 TAR- 
GET; NUCLEAR REACTION YIELD 


11494 (INIS-SU-229, pp. 52) Occupation numbers and 
energetic positrons of neutron subshells in even-even Ti iso- 
topes. Boboshin, I.N.; Varlamov, V.V.; Kapitonov, I.M.; Ishkhanov, 
B.S. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 refs., 1 tab. TITANIUM 46/energy levels; TITANIUM 
48/energy levels; TITANIUM 50/energy levels; EXPERIMENTAL 
DATA; NEUTRON REACTIONS; NEUTRONS; OCCUPATION 
NUMBER; PICKUP REACTIONS; POTENTIALS; SHELL MODELS; 
STRIPPING 


11495 (INIS-SU-229, pp. 53) Set of spectroscopic data 
ENSDF and refinement of level quantum characteristics. 
Boboshin, I.N.; Varlamov, V.V. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. TITANIUM 47/excited states; TITANIUM 51/ 
excited states; DATA BASE MANAGEMENT; EXPERIMENTAL 
DATA; NEUTRON REACTIONS; PICKUP REACTIONS; SPIN; 
STRENGTH FUNCTIONS; STRIPPING; TITANIUM 48 TARGET; 
TITANIUM 50 TARGET 


11496 (INIS-SU-229, pp. 54) Lifetimes of 52Cr excited 
states. Kosyak, Yu.G.; Kaipov, D.K.; Chekushina, L.V.; Adymov, 
Zh.|.; Arynov, S.; Dostemesova, G.A.; Lysikov, Yu.A. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po _ Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summanes of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs., 1 tab. CHROMIUM 52/excited states; CHRO- 
MIUM 52 TARGET; EXPERIMENTAL DATA; GAMMA RADIATION; 
LIFETIME; NEUTRON REACTIONS; NEUTRONS 


11497 (INIS-SU-229, pp. 55) Lifetimes of Fe levels ex- 
cited in the (n,y) reaction with thermal neutrons. Kupryashkin, 
V.T.; Stril’chuk, N.V.; Feoktistov, A.I.; Shapovalova, I.P. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 
Short note. 3 refs., 1 tab. IRON 55/excited states; DSA 
METHOD; EXPERIMENTAL DATA; GAMMA RADIATION; IRON 54 





TARGET; LIFETIME; NEUTRON REACTIONS; PARITY; SPIN; 
THERMAL NEUTRONS 


11498 (INIS-SU-229, pp. 56) Lifetime measurement of high- 
excited =®Fe states in the (n,-y) reaction with thermal neutrons. 
Kravets, N.S.; Kupryashkin, V.T.; Stril’chuk, N.V.; Feoktistov, A.l.; 
Shapovalova, |.P. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuciear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 3 refs., 1 tab. IRON 58/excited states; DSA 
METHOD; EXPERIMENTAL DATA; GAMMA RADIATION; LIFE- 
TIME; NEUTRON REACTIONS; PARITY; SPIN 


11499 (INIS-SU-229, pp. 292) Protons from °*Ni nucleus 
excited by electrons. Dolbilkin, B.S.; Kan, Sh.; Kim, T.; Kon- 
drat’ev, R.L.; Knopfle, K.T.; Lisin, V.P.; Shul’ts, |.; Fridrikh, |. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 refs. ELECTRON REACTIONS*“otal cross sec- 
tions; NICKEL 58 TARGET/electron reactions; COBALT 
57; ELECTRONS; EXCITED STATES; E0-TRANSITIONS; 
E2-TRANSITIONS; INELASTIC SCATTERING; MEV RANGE 100- 
1000; PROTONS 


11500 (INIS-SU-229, pp. 293) Reaction 5*Ni(e, e’a) in the 
range of excitation energy 10-25 MeV. Dolbilkin, B.; Kan, Sh.; 
Kim, T.; Kondrat’ev, R.; Knopfie, K.; Lisin, V.; Shul’ts, |.; Fridrikh, |. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 ref. ELECTRON REACTIONSAbotal cross sections; 
NICKEL 58 TARGET/electron reactions; ALPHA PARTICLES; 
ELECTRONS; ENERGY DEPENDENCE; ENERGY-LEVEL TRAN- 
SITIONS; EXCITED STATES; GROUND STATES; IRON 54; 
ISOSPIN; MEV RANGE 10-100; MOMENTUM TRANSFER; 
NICKEL 58 


11501  (INIS-SU-229, pp. 262) °*Cr(p,n) reaction total cross 
sections at E,=5.70 and 5.94 MeV. Gusev, V.P.; Kolozhvari, A.A.; 
Smirnov, A.V.; Antropov, A.E.; Zarubin, P.P. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158-: 
40. All-Union conference on nuciear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. CHROMIUM 54 TARGET/proton reactions; CHRO- 
MIUM 53 TARGET; DE-EXCITATION; ELASTIC SCATTERING; 
EXCITED STATES; EXPERIMENTAL DATA; GAMMA RADIATION; 
MANGANESE 54; MEV RANGE 01-10; NEUTRONS; TOTAL 
CROSS SECTIONS 


11502 (INIS-SU-229, pp. 263) 5’Fe(p,n) reaction total cross 
sections at Ep=5.2 and 6.1 MeV. Kolozhvari, A.A.; Gusev, V.P.; 
Smirnov, A.V.; Antropov, A.E.; Zarubin, P.P. AN SSSR, Moscow 
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(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. IRON 57 TARGET/proton reactions; COBALT 57; 
DE-EXCITATION; ELASTIC SCATTERING; EXCITED STATES; 
EXPERIMENTAL DATA; GAMMA RADIATION; IRON 58 TARGET; 
MEV RANGE 01-10; NEUTRONS; TOTAL CROSS SECTIONS 


11503 (LBL-29718) Relativistic heavy ion fragmentation at 
HISS [Heavy lon Spectrometer System]. Tull, C.E. Lawrence 
Berkeley Lab., CA (USA). Oct 1990. 112p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC03-76SF00098. Order 
Number DE91007741. Source: OSTI;NTIS;INIS; GPO Dep. 

An experiment was conducted at the Lawrence Berkeley Labora- 
tory to measure projectile fragmentation of relativistic heavy ions. 
Charge identification was obtained by the use of a Cerenkov Ho- 
doscope operating above the threshold for total internal reflection, 
while velocity measurement was performed by use of a second set 
of Cerenkov radiators operating at the threshold for total internal 
reflection. Charge and mass resolution for the system,was oz = 
0.2 e and co, = 0.2 u. Measurements of the elemental and isotopic 
production cross sections for the fragmentation of “°Ar at 1.65-A 
GeV have been compared with an Abrasion-Ablation Model based 
on the evaporation computer code GEMINI. The model proves to 
be an accurate predictor of the cross sections for fragments 
between Chlorine and Boron. The measured cross section were re- 
produced using simple geometry with charge dispersions induced 
by zero-point vibrations of the giant dipole resonance for the 
prompt abrasion stage, and injecting an excitation energy spectrum 
based on a final state interaction with scaling factor E,; = 38.8 
MeV/c. Measurement of the longitudinal momentum distribution 
widths for projectile fragments are consistent with previous experi- 
ment and can be interpreted as reflecting the Fermi momentum 
distribution in the initial projectile nucleus. Measurement of the 
transverse momentum indicate an additional, unexplained depen- 
dence of the reduced momentum widths on fragment mass. This 
dependence has the same sign and similar slope to previously 
measured fragments of '°®La, and to predictions based on phase- 
space constraints on the final state of the system. 
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same three lowest lying quasi-neutrons coupled to the 8~, 2-quasi- 
proton excitation. The low excitation energies of these two related 
3- and 5-quasi-particle states implies a reduced neutron pairing 
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S.N.; Nechkin, A.A.; Semenov, V.A. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. BARIUM 138 TARGET/photonuclear reactions; 
CERIUM 140 TARGET/photonuclear reactions; LANTHANUM 139 
TARGET/photonuclear reactions; NEODYMIUM 142 TARGET/ 
photonuclear reactions; PHOTONUCLEAR REACTIONS /integral 
cross sections; PRASEODYMIUM 141 TARGET/photonuclear reac- 
tions; INTERMEDIATE STRUCTURE; MASS NUMBER; MEV 
RANGE 10-100; PHOTONEUTRONS 


11552 (INIS-SU—228, pp. 273-274) Cross sections of (p,n) 
reaction on 175-116-129Sp isotopes. Batij, V.G.; Skakun, E.A. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158-—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 refs., 1 tab. TIN 115 TARGET/proton reactions; TIN 
116 TARGET/proton reactions; TIN 120 TARGET/proton reactions; 
ANTIMONY 115; ANTIMONY 116; ANTIMONY 120; EXCITATION 
FUNCTIONS; EXPERIMENTAL DATA; GROUND STATES; HALF- 
LIFE; HIGH SPIN STATES; ISOMER RATIO; ISOMERIC NUCLEI; 
MEV RANGE 01-10; NEUTRONS; PROBABILITY 


11553 (INIS-SU-229, pp. 283) Isotopic systematics of 
cross sections of nuclear reactions on even tin isotopes and 
level spins of nuclei-products. Gopych, P.M.; Kizim, P.S.; 
Panasenko, S.I.; Sotnikov, V.V.; Shchus’, A.F. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad: (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs., 1 tab. TIN ISOTOPES/neutron reactions; AL- 
PHA PARTICLES; CADMIUM ISOTOPES; CROSS SECTIONS; 
DEUTERONS; EVEN-EVEN NUCLEI; EXCITED STATES; EXPERI- 
MENTAL DATA; INDIUM ISOTOPES; MASS NUMBER; MEV 
RANGE 10-100; PARITY; PROTONS; SPIN 


11554 (INIS-SU-—229, pp. 351) Cross section measurement 
of the °22Zr+°2Zr reaction channel accompanied by high-energy 
gamma-quantum emission. Kamanin, V.V.; Kugler, A.; Pe- 
nionzhkevich, Yu.Eh.; Sobolev, Yu.G.; Fomichev, A.S.; Zhuchko, 
V.E. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 


65 PHYSICS Il 
6517 Nuclear Properties and Reactions, A = 90-149, Experimental 


nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 4 refs. ZIRCONIUM 92 TARGET/zirconium 92 
reactions; CROSS SECTIONS; GAMMA RADIATION; GIANT RES- 
ONANCE; MEV RANGE 100-1000 


11555 (INIS-SU-229, pp. 352) Experimental possibility of 
study of nuclear fusion process dynamics according to obser- 
vations of giant dipole resonance splitting in the 
12Sn+79Ne(164,196 MeV) reactions. Kamanin, V.V.; Kugler, A.; 
Penionzhkevich, Yu.Eh.; Sobolev, Yu.G.; Fomichev, A.S.; Zhuchko, 
V.E.; Ptachkova, J. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158-: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 4 refs., 1 tab. NEON 20 REACTIONS/heavy ion fu- 
sion reactions; TIN 112 TARGET/neon 20 reactions; GAMMA 
RADIATION; GIANT RESONANCE; MEV RANGE 100-1000; NU- 
CLEAR DEFORMATION 


11556 = (INIS-SU-229, pp. 330) Elastic scattering of *He ions 
with energy 18.9 MeV on *Mo, Pd, '7Ag nuclei. Ro- 
manovskij, E.A.; Bespalova, O.V.; Nguen Mak Kha; Goryaga, N.G.; 
Luaj Morzena Rafu; Galakhmatova, B.S. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. HELIUM 3 REACTIONS/elastic scattering; 
MOLYBDENUM 94 TARGET/helium 3 reactions; PALLADIUM 105 
TARGET/helium 3 reactions; SILVER 107 TARGET/helium 3 
reactions; L-S COUPLING; MEV RANGE 10-100; NUCLEAR PO- 
TENTIAL; OPTICAL MODELS; TOTAL CROSS SECTIONS 


11557 (INIS-SU-229, pp. 343) Excitation functions of the 
(a,n) and (a,2n) reactions on the 'in nucleus. Antropov, A.E.; 
Batij, V.G.; Gusev, V.P.; Kolozhvari, A.A.; Skakun, E.A.; Smirnov, 
A.V. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 refs., 1 fig. ANTIMONY 116/isomeric nuclei; IN- 
DIUM 113 TARGET/alpha reactions; ANTIMONY 115; CROSS 
SECTIONS; ENERGY DEPENDENCE; GROUND STATES; MEV 
RANGE 10-100; NEUTRONS; TOTAL CROSS SECTIONS 
11558 (INIS-SU-229, pp. 345) Dependence of isomer ratio 
on alpha particle energy in the  ™Te(a,n)'™™9Xe and 
136 Ce(a,n)'39™SNd reactions. Glebov, N.K. (and others); Tulinov, 
A.F.; Khodyrev, V.A. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158-: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 
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Short note. 1 ref., 1 tab. ALPHA REACTIONS/isomer ratio; 
CERIUM 136 TARGET/alpha reactions; NEODYMIUM 133/isomeric 
nuclei; TELLURIUM 130 TARGET/aipha reactions; XENON 133/ 
isomeric nuclei; ENERGY DEPENDENCE; EXPERIMENTAL DATA; 
GROUND STATES; MEV RANGE 10-100; MOMENT OF INERTIA; 
NEUTRONS 


11559 (INIS-SU-229, pp. 500) "Rh isomer excitation in 
the electron beam. Alpatov, V.G. (and others); Berezkin, V.V.; 
Vysotskij, S.A. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 ref. RHODIUM 103/isomeric nuclei; RHODIUM 103 
TARGET/electron reactions; EXCITATION; EXPERIMENTAL DATA; 
GAMMA RADIATION; HALF-LIFE; ISOMERIC TRANSITIONS; 
MEV RANGE 01-10; X RADIATION 


11560 (LIYF-1417) Isotopic changes of gadolinium nuclei 
charge radii and ‘Gd magic nuclei charge radius. Alkhazov, 
G.D. (and others); Barzakh, A.E.; Denisov, V.P. AN SSSR, 
Leningrad (USSR). Inst. Yadernoj Fiziki. 1988. 20p. (In Russian). 
Order Number DE91620588. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Isotope shifts of gadolinium isotopes 146-148.150.152.154,158,160Gq 
have been measured for the atomic transition at 585.16 nm. From 
these data the changes of the mean square charge radii A<r*> 
have been evaluated. The general trend of the A<r*> isotopic de- 
pendence for gadolinium nuclei coincides with the corresponding 
trends for the adjacent even-proton Sm and Dy nuclei. A jump in 
the A<r*> isotopic dependence for the Gd nuclei with the neutron 
number N=88-90 has been revealed. The fundamental value - the 
mean square charge radius of the magic nucleus '4°Gd - has been 
determined using previously measured nuclear charge radii of the 
stable Gd isotopes. 17 refs.; 5 figs.; 3 tabs. 


11561 (LIYF—1513) Structure of strength function of 47™Tb 
6 decay and pairing correlations in Z=64, N=82 region. Alkha- 
zov, G.D.; Batist, L.Kh.; Bykov, A.A.; Vitman, V.D.; Orlov, S.Yu.; 
Pajziev, Sh.D.; Polyakov, A.G.; Tarasov, V.K. AN SSSR, Leningrad 
(USSR). Inst. Yadernoj Fiziki. 1989. 23p. (in Russian). Order Num- 
ber DE91620589. Source: OSTI;NTIS (US Sales Only);INIS. 


The total absorption spectrum of +-rays following Bt-decay of 
147m 


65 Tbge has been investigated. The 6*-strength function Sg ex- 
hibits a well pronounces resonance structure. The value of the 
proton pairing correlation function Ap for daughter ¢4'4”Bdgs has 
been deduced to be about 1 MeV from the analysis of S,. The ex- 
perimental strength of the resonances is only 40% of the theoretical 
value calculated in RPA+BCS theory. 18 refs.; 5 figs.; 4 tabs. 


11562 (UCRL-ID—106153) lodine (p,n) and (d,2n) excitation 
function measurements. West, H.I. Jr.; Nuckolis, R.M.; Mustafa, 
M.G.; Lanier, R.G. Lawrence Livermore National Lab., CA (USA). 
Jan 1991. 14p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. Order Number DE91007995. Source: 
OSTI;NTIS;INIS; GPO Dep. 

We have measured the nuclear excitation functions for the reac- 
tions 127] (p,n) 1*7Xe and 127\(d,2n) 12”Xe. These results are being 
used in the interpretation of data obtained from nuclear test diag- 
nostics. 15 refs., 3 figs., 3 tabs. 
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Refer also to citation(s) 10884, 11228, 11438, 11560, 11594 


11563 (INIS-SU-229, pp. 86-87) Primary + transitions in 
capture of 2 and 24 keV neutrons by '®70s, 5Nd. Murzin, A.V.; 
Kononenko, |.V.; Shkarupa, A.M. AN SSSR, Moscow (USSR); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
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(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref., 1 tab. NEODYMIUM 145 TARGET/neutron re- 
actions; NEUTRON REACTIONS/capture; OSMIUM 187 TARGET/ 
neutron reactions; ENERGY-LEVEL TRANSITIONS; EXCITED 
STATES; EXPERIMENTAL DATA; GAMMA RADIATION; KEV 
RANGE 01-10; KEV RANGE 10-100; NEODYMIUM 146; CAP- 
TURE; OSMIUM 188; PARITY; SPIN; TRANSITION AMPLITUDES 


11564 (INIS-SU-229, pp. 88) Deformation jump in terbium 
nuclei. Alkhazov, G.D. (and others); Barzakh, A.E.; Denisov, V.P. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. TERBIUM ISOTOPES/nuclear deformation; EXPERI- 
MENTAL DATA; NUCLEAR RADII; QUADRUPOLE MOMENTS; 
TERBIUM 155; TERBIUM 159 


11565 (INIS-SU-229, Pp. 89) Oudy on angular distribution 
of + rays observed in '°Sm(a,ny)"*'Gd reaction. Shimechek, 
P.; Yulin, R.; Kumpulajnen, Ya.; Virtanen, A. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs., 1 tab. GADOLINIUM 151/excited states; 
SAMARIUM 148 TARGET/alpha reactions; ANGULAR DISTRIBU- 
TION; ASYMMETRY COEFFICIENTS; EXPERIMENTAL DATA; 
GAMMA RADIATION; MEV RANGE 10-100; NEUTRONS 


11566 = (INIS-SU-229, pp. 91) a decay of ''Ho. Vavryshchuk, 
Ya. (and others); Gromov, K.Ya.; Kalinnikov, V.G. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 3 refs. HOLMIUM 151/alpha decay; ALPHA SPEC- 
TRA; GROUND STATES; ISOMERIC NUCLEI; MEV RANGE 
100-1000; PROTON REACTIONS; TRANSITION AMPLITUDES; 
TUNGSTEN 


11567 (INIS-SU-229, pp. 92) Characteristics of 963.385 and 
964.058 keV transitions in '*Eu decay. Kartashov, V.M.; 
Oborovskij, A.|.; Troitskaya, A.G. AN SSSR, Moscow (USSR); Go- 
sudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. EUROPIUM 152/internal conversion; ELEC- 
TRONS; E1-TRANSITIONS; GAMMA RADIATION; SPECTRAL 
SHIFT 





11568 (INIS-SU-229, pp. 94) On de-excitation of ‘Gd 
state with energy 95,15 keV, I7=9/2* at "Tb decay. Abduraza- 
kov, A.A. (and others); Adib, Yu.Sh.; Gromov, K.Ya. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 
Short note. 1 ref. GADOLINIUM 153/energy-level transitions; 
TERBIUM 153/beta decay; ELECTRONS; ENERGY LEVELS; Ex- 
PERIMENTAL DATA; GAMMA RADIATION; K CONVERSION; L 
CONVERSION; PARITY; SPIN; TRANSITION AMPLITUDES 


11569 (INIS-SU-229, pp. 95) Even-odd effect on charge 
radii of europium neutron-rich isotopes. Alkhazov, G.D. (and 
others); Barzakh, A.E.; Denisov, V.P. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. EUROPIUM ISOTOPES/nuclear radii; HYPER- 
FINE STRUCTURE; NEUTRON-RICH ISOTOPES; ODD-EVEN 
NUCLEI; ODD-ODD NUCLEI; SPECTRAL SHIFT 


11570 (INIS-SU-229, pp. 97) On some nuclear and atomic 
properties of ¢4'©Gd. Gorozhankin, V.M.; Kovalik, A.; Li En Ir; 
Makhmud, M.A.; Novak, Ya.; Novgorodov, AF. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In. Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13°Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs. GADOLINIUM 155/internal conversion; 
ATOMS; BETA-MINUS DECAY; ELECTRONIC STRUCTURE; 
ELECTRONS; EUROPIUM 155; EXPERIMENTAL DATA; LEVEL 
WIDTHS 


vier (INIS-SU-229, pp. 98) Auger LMX-transitions in 
64° Gd at 63’ %Eu decay. Gorozhankin, V.M.; Kovalik, A.; 
Makhmud, M.A.; Novak, Ya.; Novgorodov, A.F.; Li En Ir. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 5 refs., 1 tab. GADOLINIUM 155/energy-level 
transitions; AUGER EFFECT; ELECTRONS; EUROPIUM 155; EX- 
PERIMENTAL DATA; INTERNAL CONVERSION; NUCLEAR 
DECAY 


11572 (INIS-SU-229, pp. 99) Isomers in **Tm nucleus. 
Potempa, A.V. ‘(and others); Vavryshchuk, Ya.; Gromov, K.Ya. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 3 refs. THULIUM 155/alpha decay; THULIUM 155/ 
isomeric nuclei; GROUND STATES; HALF-LIFE; HOLMIUM 151 
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11573 — (INIS-SU-229, pp. 103) EO-transitions at '**Tm de- 
cay. Abdurazakov, A.A.; Baratova, M.A.; Gromov, K.Ya.; Islamov, 
T.A.; Kholmatov, A.Kh.; Tsupko-Sitnikov, V.M. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and: nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs. ERBIUM 162/e0-transitions; THULIUM 162/ 
beta decay; ELECTRONS; E0-TRANSITIONS; EXPERIMENTAL 
DATA; E1-TRANSITIONS; E2-TRANSITIONS; GAMMA RADIA- 
TION; INTERNAL CONVERSION; M1-TRANSITIONS; PARITY; 
ROTATIONAL STATES; SPIN 


11574 = (INIS-SU-229, pp. 105) Multipole mixing in Er 4- 
transitions from study on (n,n’+) reaction. Berendakov, S.A.; 
Govor, L.I.; Demidov, A.M. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref., 1 tab. ERBIUM 168/multipole transitions; EN- 
ERGY LEVELS; ERBIUM 168 TARGET; EXPERIMENTAL DATA; 
GAMMA RADIATION; MIXING RATIO; NEUTRON REACTIONS; 
NEUTRONS; POLARIZATION 


11575 = (INIS-SU~229, pp. 106) Gamma rays of '®*Yb 
Adam, |.; Batsev, S.; Vagner, V.; Kratsik, B.; Fisher, M. AN SSSR, 
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Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 4 refs., 1 tab. IRIDIUM 194/energy-level transitions; 
IRIDIUM 194/internal conversion; CAPTURE; ELECTRONS; EN- 
ERGY LEVELS; EXPERIMENTAL DATA; GAMMA RADIATION; 
IRIDIUM 193 TARGET; KEV RANGE 10-100; KEV RANGE 
100-1000; MEV RANGE 01-10; MULTIPOLARITY; NEUTRON RE- 
ACTIONS; THEORETICAL DATA 


11599 (INIS-SU-229, pp. 127) M1-transitions of 5.6 keV and 
9.5 keV in ‘Bi detected by spectroscopy method of internal 
conversion electrons. Kovalik, A.; Kuznetsova, M.Ya.; Brabets, 
V.; Dragoun, O.; Mashtalka, A.; Novak, Ya. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
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structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs. BISMUTH 204/m1-transitions; BETA DECAY; 
M1-TRANSITIONS; ELECTRONS; EXPERIMENTAL DATA; E2- 
TRANSITIONS; GAMMA RADIATION; M CONVERSION; MIXING 
RATIO; POLONIUM 204; TRANSITION AMPLITUDES 


11600 (INIS-SU-229, pp. 128) 24Fr decay. Belomyttseva, 
E.A. (and others); Dernyatin, A.G.; Mezilev, K.A. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. FRANCIUM 204/alpha decay; FRANCIUM 204/beta 
decay; ISOMERIC TRANSITIONS; RADON 204 


11601 (INIS-SU-229, pp. 129) Study on low-energy region 
of electron spectrum at 75Po—.5Bi decay. Kovalik, A.; 
Kuznetsova, M.Ya.; Brabets, V.; Dragoun, O.; Mashtalka, A.; No- 
vak, Ya. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 5 refs. BISMUTH 205/energy-ievel transitions; POLO- 
NIUM 205/beta decay; AUGER EFFECT; ELECTRONS; GAMMA 
RADIATION; L CONVERSION; M CONVERSION 


11602 


(INIS-SU-229, pp. 130) Gamma rays in 2'2Pb decay. 
Verem’eva, |.V.; Kuznetsov, E.N.; Sergeev, V.O.; Sigalov, V.M. 


AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 refs. BISMUTH 212/multipole transitions; LEAD 
212/beta decay; ENERGY LEVELS; FORBIDDEN TRANSITIONS; 
GAMMA RADIATION 


11603 (INIS-SU-229, pp. 224) Shake off K electrons in the 
2108] 6— decay. Vishnevskij, |.N.; Zheltonozhskij, V.A.; Kharianov, 
V.B. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 fig. BISMUTH 210/beta-minus decay; ATOMS; 
ELECTRONS; EXPERIMENTAL DATA; INTERNAL CONVERSION; 
K SHELL; POLONIUM 210; PROBABILITY 


11604 (INIS-SU-229, pp. 295) Quantitative description of 
photoneutron cross section of @°Pb. Belyaev, S.N.; Nechkin, 
A.A.; Semenov, V.A. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
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structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 ref., 1 tab. LEAD 208 TARGET/photonuclear 
reactions; ENERGY DEPENDENCE; EXPERIMENTAL DATA; IN- 
TEGRAL CROSS SECTIONS; INTERMEDIATE STRUCTURE; 
MEV RANGE 01-10; MEV RANGE 10-100; PHOTONEUTRONS 


11605 (INIS-SU-229, pp. 284) Energy-level density of 
near-magic nuclei from analysis of neutron spectra in (p,n) re- 
action. Zhuraviev, V.V.; Biryukov, N.S.; Titarenko, N.N.; Trykova, 
V.l. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only); INIS. 

Short note. HEAVY NUCLElenergy-level density; INTERMEDI- 
ATE MASS NUCLEVenergy-level density; BISMUTH 209 TARGET; 
CHROMIUM 53 TARGET; CHROMIUM 54 TARGET; ENERGY DE- 
PENDENCE; LEAD 204 TARGET; LEAD 206 TARGET; LEAD 207 
TARGET; LEAD 208 TARGET; MAGIC NUCLEI; MEV RANGE 01- 
10; NEUTRONS; PROTON REACTIONS; VIBRATIONAL STATES 


11606 (INIS-SU-229, pp. 357) On a resonance character of 
behaviour of two-neutron transfer cross section in the 
209Bi+22Ne reaction near the Coulomb barrier. Andreev, A.N.; 
Bogdanov, D.D.; Eremin, A.V.; Kabachenko, A.P.; Orlova, O.A.; 
Ter-Akopyan, G.M.; Chepigin, V.I.; Sharo, Sh. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. BISMUTH 209 TARGET/neon 22 reactions; 
NEON 22 REACTIONS/differential cross sections; NEON 22 
REACTIONS/multi-nucleon transfer reactions; ASTATINE 215; BIS- 
MUTH 211; COULOMB FIELD; RESONANCE 


11607 (INIS-SU-229, pp. 311) Poculleriies of energy distri- 
butions of photoneutrons from 7°Bi. Lepestkin, A.l.; Sidorov, 
V.I. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 ref. BISMUTH 209/photonuclear reactions; PHO- 
TONUCLEAR REACTIONS/photoneutrons; ENERGY SPECTRA; 
MEV RANGE 10-100; NUCLEAR EMULSIONS; PHOTONEU- 
TRONS 


11608 (INIS-SU-229, pp. 340) Investigation of the 
209Bi(d,n)?"°Po and 2 Bi(p, +)?°Po reactions. Vysotskij, O.N.; 
Gonchar, A.V.; Kondrat’ev, S.N.; Prokopenko, V.S.; Sklyarenko, 
V.D.; Stryuk, Yu.s.; Tokarevskij, VV. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158-—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. BISMUTH 209 TARGET/deuteron reactions; BIS- 
MUTH 209 TARGET/proton reactions; DEUTERON REACTIONS/ 
nuclear reaction kinetics; PROTON REACTIONS/nuclear reaction 


kinetics; BREAKUP REACTIONS; CAPTURE; CROSS SECTIONS; 
ENERGY DEPENDENCE; EXPERIMENTAL DATA; GAMMA RADI- 
ATION; MEV RANGE 01-10; MEV RANGE 10-100; NEUTRONS; 
POLONIUM 210 


11609 (INIS-SU-229, pp. 346) Isomer ratios in reactions 
with relativistic deuterons. Damdinsurehn, Ts.; Kozma, P.; Chul- 
tehm, D. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 3 refs., 1 tab. DEUTERON REACTIONS/isomer ratio; 
GOLD 197 TARGET/deuteron reactions; LEAD 207 TARGET/ 
deuteron reactions; EXPERIMENTAL DATA; GOLD 196; HIGH 
SPIN STATES; TELLURIUM 119; TELLURIUM 121; THALLIUM 
196; THALLIUM 198 


11610 (INIS-SU-229, pp. 473) Neutron yield from thick ura- 
nium and lead targets under effect of gamma radiation of 
channeling electrons. Andreyashkin, M.Yu.; Galavkov, V.M.; 
Zabaev, V.N.; Kovyazin, Yu.A.; Novokshonov, |.V.; Chuglazov, S.A. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. LEAD/photonuclear reactions; PHOTONUCLEAR RE- 
ACTIONS/nuclear reaction yield; PHOTONUCLEAR REACTIONS/ 
photoneutrons; URANIUM/photonuclear reactions; DIAMONDS; 
ELECTRON CHANNELING; ENERGY DEPENDENCE; GAMMA 
RADIATION; LEAD; MEV RANGE 100-1000; MONOCRYSTALS; 
NEUTRON DETECTION; ORIENTATION; PHOTONEUTRONS; 
TARGETS; THICKNESS; URANIUM 


6520 Nuclear Properties and Reactions, A = 220 
and Above, Experimental 


Refer also to citation(s) 10662, 11585, 11593, 11610 


11611  (INIS-SU-229, pp. 132) Energy of ™Ac decay. Be- 
lomyttseva, E.A. (and others); Veselov, G.V.; Mezilev, K.A.; 
Novikov, Yu.N. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear oscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. ACTINIUM 232/beta decay; THORIUM 232; BETA 
SPECTRA; ELECTRONS; GAMMA SPECTRA; Q-VALUE; RA- 
DIUM 232 


11612 (INIS-SU-229, pp. 133) Determination of differences 
of uranium nuclei charge radii by laser resonance fiuores- 
cence method. Gangrskij, Yu.P.; Zemlyanoj, S.G.; Kul’dzhanov, 
B.K.; Marinova, K.P.; Markov, B.N. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear copy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 
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Short note. 2 refs., 1 tab. URANIUM 233/fluorescence spec- 
troscopy; URANIUM 234/fluorescence spectroscopy; URANIUM 
235/fluorescence spectroscopy; URANIUM 236/fluorescence 
spectroscopy; URANIUM 238/fluorescence spectroscopy; EXPERI- 
MENTAL DATA; NUCLEAR DEFORMATION; NUCLEAR RADII; 
SPECTRAL SHIFT 


11613 (INIS-SU-229, pp. 134) New nuclide 7*Ra. Belomytt- 
seva, E.A. (and others); Bol’shakov, V.A.; Dernyatin, A.G. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 ref. RADIUM 234/half-life; ACTINIUM 234; BETA 
DECAY; DAUGHTER PRODUCTS; EXPERIMENTAL DATA; MEV 
RANGE 100-1000; PROTON REACTIONS; HALF-LIFE; URANIUM 


11614 (INIS-SU-229, pp. 253) Reaction on hydrogen - a 
new method of search for polyneutrons in ternary fission of 
heavy nuclei. Aleksandrov, D.V.; Nikol’skij, E.Yu.; Novatskij, B.G.; 
Stepanov, D.N. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyy Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. CALIFORNIUM 252 TARGET/ternary fission; 
POLYNEUTRONS‘Aission yield; CARBENES; HYDROGEN 1 TAR- 
GET; NEUTRON REACTIONS; POLYNEUTRONS; TRITONS 


11615 (INIS-SU-229, pp. 255) On possibility of study on 
breakup dynamics of compound nuclear system on 
bremsstrahlung yield. Govorov, B.V.; Eremin, N.V.; Tulinov, A.F.; 
Tyapkin, I.V. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet 
po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 refs. CALIFORNIUM 252/spontaneous fission; 
SPONTANEOUS FISSION/fission yield; BREMSSTRAHLUNG; FIS- 
SION FRAGMENTS; GAMMA RADIATION 


11616 (INIS-SU-229, pp. 354) Decay duration of excited 
nuclei of protactinium isotopes. Eremenko, D.O.; Kordyukevich, 
V.A.; Platonov, S.Yu.; Fotina, O.V.; Yuminov, O.A. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 3 refs. PROTACTINIUM 232/excited states; PRO- 
TACTINIUM 232/nuclear decay; PROTACTINIUM 233/excited 
states; PROTACTINIUM 233/nuclear decay; DEUTERON REAC- 
TIONS; LIFETIME; MEV RANGE 01-10; MEV RANGE 10-100; 
NEUTRONS; NUCLEAR POTENTIAL; STATISTICAL MODELS; 
THORIUM 232 TARGET 


11617 


(INIS-SU-229, pp. 355) Transition state density of 
excited nuclei of protactinium isotopes. Platonov, S.Yu.; Fotina, 
0.V.; Yuminov, O.A. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
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(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 4 refs. PROTACTINIUM 232/excited states; PRO- 
TACTINIUM 233/excited states; ENERGY-LEVEL DENSITY; 
NUCLEAR DEFORMATION; NUCLEAR POTENTIAL 


11618 — (INIS-SU-229, pp. 302) Polarization effects in 72Th 
nucleus photofission. Khvastunov, V.M. (and others); Viadimirov, 
Yu.V.; Denyak, V.V. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158-: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 ref. THORIUM 232 TARGET/photofission; ASYM- 
METRY; FISSION FRAGMENTS; FISSION YIELD; POLARIZED 
BEAMS; SPIN ORIENTATION; PHOTOFISSION 


11619 (INIS-SU-229, pp. 493) Excitation of 7**Np short 
lived isomer in the 2°’7Np(-+,n) reaction. Batij, V.G. (and others); 
Galavin, V.Ya.; Gorshkov, |.Yu. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 5 refs., 1 tab. NEPTUNIUM 236/isomeric nuclei; 
CROSS SECTIONS; ENERGY DEPENDENCE; EXPERIMENTAL 
DATA; MEV RANGE 10-100; NEPTUNIUM 237 TARGET; 
NUCLEAR REACTION YIELD; PHOTONEUTRONS; PHOTONU- 
CLEAR REACTIONS 
11620 INIS-SU-229, pp. 494) Cross section of the 
241 Am(-+,n)“°Am reaction. Batij, V.G.; Golovnya, V.Ya.; Gor- 
shkov, |.Yu.; Kovalenko, S.S.; Osetrov, O.I.; Smirnov, A.N.; 
Timoshevskij, G.F.; Khlebnikov, S.V. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 5 refs., 1 tab. AMERICIUM 241 TARGET/ 
photonuclear reactions; AMERICIUM 240; CROSS SECTIONS; 
ENERGY DEPENDENCE; EXPERIMENTAL DATA; MEV RANGE 
10-100; NUCLEAR REACTION YIELD; PHOTONEUTRONS 


11621 (INIS-SU-229, pp. 495) Influence of delayed fission 
effect on transuranium element production. Lyutostanskij, Yu.S.; 
Lyashchuk, V.I.; Panov, I.V. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158-—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 6 refs. NUCLEOSYNTHES!S/transuranium elements; 
TRANSURANIUM ELEMENTS/nucleosynthesis; BETA DECAY; 
DAUGHTER PRODUCTS; FISSION; NEUTRON-RICH ISOTOPES; 
NUCLEOSYNTHESIS; PROBABILITY; R PROCESS; STRENGTH 
FUNCTIONS 





11622 (INS-846) 330.6-keV electron line in e* + Th interac- 
tions. Sakai, M.; Fujita, Y.; Imamura, M.; Omata, K.; Ohya, S.; 
Muto, S.; Miura, T.; Gono, Y.; Chojnacki, S. Tokyo Univ., Tanashi 
(Japan). Inst. for Nuclear Study. Sep 1990. 18p. Order Number 
DE91745031. Source: OSTI; NTIS (US Sales Only); INIS. 

The previously reported 330.8-keV electron line in e++Th interac- 
tions has been reinvestigated to confirm its existence. We have 
made a definite observation of the relevant peak with the energy of 
330.58+0.40 keV, the FWHM of less than 2.3+0.4 keV and the 
cross section of 180(1+0.18+0.25)mb. We have assigned the gen- 
eration site of the electrons to the Th target by comparing the 
energy shift and the shape change of the line with those of the 
neighboring conversion lines in the spectra taken under the differ- 
ent scattering conditions. (author). 


11623 (LIYF—1404) Study on the processes of 7°°U nuclei 
fission with large following charged particles and on the three 
fragments comparable on mass by protons with 1GeV energy. 
Filatov, N.P.; Belovitskij, G.E.; Zhdanov, A.A.; Zakharov, V.I.; 
Kolosovskij, A.G.; Obukhov, A.l.; Solyakin, G.E. AN SSSR, 
Leningrad (USSR). Inst. Yadernoj Fiziki. 1988. 23p. (in Russian). 
Order Number DE91620658. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Two types of nuclear emulsions with different sensitivities were 
employed to study 1 GeV proton fission processes in 2°®U nuclei. 
Nucelar emulsions sensitive to all light charged particles were used 
to investigate the distribution on numbers N of tracks accompany- 
ing two massive fragments. 1483 observed fission events were 
distributed in the limits between N=0 and N=10. Nuclear emulsion 
with the low sensitivity were used to detect events of the nuclear 
disintegration in three fragments of comparable masses. On the 
square of 1 cm? among 3.43x10° binary fission 133 three-prong 
events were found. Both nuclear fission processes are considered 
as two kinds of collective motions in the nucelar matter at the ener- 
gies of incident protons. 27 refs.; 6 figs.; 1 tab. 


11624  (LIYF—1411) Study on electron radiation in 7°Pu fis- 
sion by resonance and thermal neutrons. Petrov, G.A.; Popeko, 
L.A.; Rudnev, Yu.P. AN SSSR, Leningrad (USSR). Inst. Yadernoj 
Fiziki. 1988. 12p. (In Russian). Order Number DE91620659. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Difference spectra of electrons connected with 7°°Pu fission by 
resonance (0.29 eV) and thermal neutrons were investigated. Dis- 
tinction of electron total yield in the 140-1100 keV energy region 
was found to be (1.75 + 0.08)x10-° electron/fission. The result 
obtained is discussed in terms of the existence of (n,-+f)-process 
and ionization of the atomic electron shell by the fluctuation elec- 
tromagnetic field of the nucleus fissioned. 18 refs.; 2 figs. 


11625 (UCRL-JC—105174) New, heavy transuranium iso- 
topes. Hulet, E.K. Lawrence Livermore National Lab., CA (USA). 
22 Oct 1990. 38p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48. (CONF-9010297—2: 34. Robert A. 
Welch Foundation conference on chemical research: fifty years 
with transuranium elements, Houston, TX (USA), 22-23 Oct 1990). 
Order Number DE91007255. Source: OSTI;NTIS;INIS; GPO Dep. 

In this report, we offer our most recent results concerning the 
decay properties for five new isotopes of Md, No, Lr, and for 
258mMid. In additions to these successful experiments, we have 
also conducted searches for 7/105], 2641105}, 2721109], and su- 
perheavy elements from bombardments of *54Es with heavy ions. 2 
An exciting finding in the course of this work is a new fission 
phenomenon, which we have termed “bidmodal fission”. This is de- 
scribed in a subsequent section. The final part summarizes our 
conclusions based on the unexpectedly long half-lives and surpris- 
ing fission properties of the heaviest nuclei. 27 refs., 19 figs. 
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Refer also to citation(s) 11223, 11227, 11274, 11275, 11344, 
11348, 11365, 11370, 11376, 11411, 11445, 11449, 11490, 11525, 
11561, 11596, 11625, 11886, 11896, 11921 


11626 (ANL-HEP-CP-91-02) Transverse spin observables 
in hadron-hadron and hadron-nucleus collisions. Sivers, D. Ar- 
gonne National Lab., IL (USA). High Energy Physics Div. Jan 
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1991. 5p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. (CONF-9011177—4: Polarized collider 
workshop, University Park, PA (USA), 15-17 Nov 1990). Order 
Number DE91007762. Source: OSTI;NTIS;INIS; GPO Dep. 

Transverse, single-spin asymmetries offer a chance to test QCD 
at the level of “twist-3” observables. Early suggestions that such 
asymmetries necessarily vanish as Mg — 0 or involve an extra 
power of as can be refuted with a simple example. Recent experi- 
mental results support the interpretation of these data in 
hard-scattering QCD. The asymmetry in the scattering on nuclear 
targets can provide new, nontrivial information the space-time 
structure of the interaction. 10 refs., 6 figs. 


11627 (ANU-P-—1062) Inclusion of temperature dependence 
of fission barriers in statistical model calculations. Newton, 
J.0.; Popescu, D.G.; Leigh, J.R. Australian National Univ., Can- 
berra (Australia). Research School of Physical Sciences. Aug 
1990. 12p. Order Number DE91619547. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Accepted for publication in Phys. Rev. C. 

The temperature dependence of fission barriers has been inter- 
polated from the results of recent theoretical calculations and 
included in the statistical model code PACE2. It is shown that the 
inclusion of temperature dependence causes significant changes to 
the values of the statistical model parameters deduced from fits to 
experimental data. 21 refs., 2 figs. 


11628 (CNIC—00312, pp. 33) Progress on nuclear theory at 
Wuhan University. Liu Fuging (Wuhan Univ., HB (China)). China 
Nuclear Information Centre, Beijing, BJ (China); Chinese Nuclear 
Data Center, Beijing, BU (China). May 1989. (CNDC—0002.). In 
Communication of nuclear data progress: No.1 (1989). 85p. Order 
Number DE91618227. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. HEAVY NUCLE\/neutron reactions; NUCLEAR THE- 
ORY/four-body problem; FADDEEV EQUATIONS; NUCLEAR 
FORCES; S MATRIX; THREE-BODY PROBLEM 


11629 (CNIC—00312, pp. 34-35) Calculation on neutron- 
induced photon production data. Huo Yukun (Fudan Univ., 
Shanghai, SH (China)); Yuan Zhushu; Mi Yong. China Nuclear In- 
formation Centre, Beijing, BJ (China); Chinese Nuclear Data 
Center, Beijing, BU (China). May 1989. (CNDC—0002.). In Commu- 
nication of nuclear data progress: No.1 (1989). 85p. Order 
Number DE91618227. Source: OSTI;NTIS (US Sales Only);INIS. 
Short note. G CODES/photoproduction; PHOTOPRODUCTION/ 
theoretical data; CAPTURE; CHINA; CROSS SECTIONS; PHO- 
TOPRODUCTION; IAEA; INTERNATIONAL COOPERATION; 
NEUTRON-PHOTON CONVERTERS; NEUTRONS 


11630 (CNIC—00312, pp. 36-38) Calculation program NPPD- 
1 of gamma-ray production data. Liu Jianfeng (Zhengzhou Univ., 
HEN (China). Dept. of Physics); Zhang Xizhi; Lu Zuhui. China Nu- 
clear Information Centre, Beijing, BJ (China); Chinese Nuclear 
Data Center, Beijing, BJ (China). May 1989. (CNDC—0002.). In 
Communication of nuclear data progress: No.1 (1989). 85p. Order 
Number DE91618227. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. N CODES/gamma radiation; VANADIUM 51/gamma 
spectra; CAPTURE; CROSS SECTIONS; MULTIPLICITY; NEU- 
TRON REACTIONS; PHOTONS; STATISTICS; THEORETICAL 
DATA 


11631 (CNIC—00312, pp. 66) Status on A-chain data evalua- 
tions. Zhou Chunmei (Chinese Nuclear Data Center, Beijing, BJ 
(China)). China Nuclear Information Centre, Beijing, BJ (China); 
Chinese Nuclear Data Center, Beijing, BJ (China). May 1989. 
(CNDC-0002.). In Communication of nuclear data ress: No.1 
(1989). 85p. Order Number DE91618227. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. NUCLEAR DECAY/evaluated data; NUCLEAR 
STRUCTURE/evaluated data; BNL; EVALUATION; MASS NUM- 
BER 


11632 (CNIC—00312, pp. 68) Progress in evaluation of nu- 
clear data at Jilin Univ. Huo Junde (Jilin Univ., Changchun 
(China). Dept. of Physics). China Nuclear Information Centre, Bei- 
jing, BJ (China); Chinese Nuclear Data Center, Beijing, BJ (China). 
May 1989. (CNDC—0002.). In Communication of nuclear data 
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progress: No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. NUCLEAR DECAY/evaluated data; NUCLEAR 
STRUCTURE/evaluated data; BNL; EVALUATION; MASS NUM- 
BER 


11633 (CNIC—00312, pp. 29-32) Calculations of neutron 
elastic and inelastic scattering from light nuclei. Zhu Yaoyin 
(Jilin Univ., Changchun, JL (China)); Liu Manfen; Zhang Yujun; Hui 
Ruifa; Li Zhiwen; Piao Zhenlie. China Nuclear Information Centre, 
Beijing, BJ (China); Chinese Nuclear Data Center, Beijing, BJ 
(China). May 1989. (CNDC—0002.). In Communication of nuclear 
data progress: No.1 (1989). 85p. Order Number DE91618227. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. LIGHT NUCLEVelastic scattering; LITHIUM 6 TAR- 
GET/neutrons; DIFFERENTIAL CROSS SECTIONS; DWBA; 
INELASTIC SCATTERING; NEUTRONS; OPTICAL MODELS; R 
MATRIX 


11634 (CNIC—00312, » BP: 39) The calculations of all interac- 
tions of neutrons with “Co oil 55¥in in the energy range 1 - 
20 MeV. Qi Huiquan (Qinghua Univ., Beijing, BU (China). Dept. of 
Physics); Liu Yunchang; Cai Chonghai. China Nuclear Information 
Centre, Beijing, BJ (China); Chinese Nuclear Data Center, Beijing, 
BJ (China). May 1989. (CNDC—0002.). In Communication of nu- 
clear data progress: No.1 (1989). 85p. Order Number 
DE91618227. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. COBALT 59 TARGET/neutron reactions; MAN- 
GANESE 55 TARGET/neutron _ reactions; A CODES; 
HAUSER-FESHBACH THEORY; M CODES; MEV RANGE 01-10; 
OPTICAL MODELS 


11635 (CNIC—00312, pp. 45) Coulomb correction of the p- 
“He low energy scattering phase shifts. Qiu Zhihong (Fudan 
Univ., Shanghai, SH (China)); Chen Zhiging; Wang Yansen; Chen 
Jianxin. China Nuclear Information Centre, Beijing, BJ (China); Chi- 
nese Nuclear Data Center, Beijing, BJ (China). May 1989. 
(CNDC—0002.). In Communication of nuclear data progress: No.1 
(1989). 85p. Order Number DE91618227. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. HELIUM 4 TARGET/neutron reactions; PHASE 
SHIFT/coulomb correction; P WAVES; PROTON REACTIONS; 
SCATTERING 


11636 (CNIC—00312, pp. 20-21) Progress on measurement 
of nuclear decay data. Liu Yunzuo (Jilin Univ., Changchun 
(China). Dept. of Physics). China Nuclear Information Centre, Bei- 
jing, BU (China); Chinese Nuclear Data Center, Beijing, BJ (C tia). 
May 1989. (CNDC—0002.). In Communication of nuclear data 
progress: No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. ANTIMONY 122/half-life; GADOLINIUM 156/nuclear 
structure; TERBIUM 160/energy levels; TUNGSTEN 187/half-life; 
HALF-LIFE; COINCIDENCE METHODS; EUROPIUM 156; EXPER- 
IMENTAL DATA; GAMMA DECAY; GAMMA RADIATION 


11637 (CNIC—00312, pp. 13-17) Progress on the experi- 
mental research works. Bao Shanglian (Beijing Univ. (China). 
Inst. of Heavy lon Physics). China Nuclear Information Centre, Bei- 
jing, BJ (China); Chinese Nuclear Data Center, Beijing, BU (China). 
May 1989. (CNDC-0002.). In Communication of nuclear data 
progress: No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. CALIFORNIUM 252/spontaneous fission; NEU- 
TRONS/cross sections; SPONTANEOUS FISSION/neutron spectra; 
ANGULAR DISTRIBUTION; BOLTZMANN STATISTICS; EF- 
FICIENCY; EXPERIMENTAL DATA; FISSION CHAMBERS; 
NEUTRON DETECTION; NEUTRONS; PROMPT NEUTRONS; 
VAN DE GRAAFF ACCELERATORS 


11638 (CNIC—00312, pp. 27-29) Progress on research work 
in fission physics. Hu Jimin (Beijing Univ. (China). Inst. of Heavy 
lon Physics). China Nuclear Information Centre, Beijing, BJ 
(China); Chinese Nuclear Data Center, Beijing, BJ (China). May 


1989. (CNDC—0002.). In Communication of nuclear data progress: 


No.1 (1989). 85p. Order 
OSTI;NTIS (US Sales Only);INIS. 


Number DE91618227. Source: 


Short note. FISSION/nuclear theory; BROWNIAN MOVEMENT; 
FISSION; FISSION BARRIER; FISSION FRAGMENTS; MASS 
DISTRIBUTION; MATHEMATICAL MODELS; NEUTRON EMIS- 
SION; REVIEWS 


11639 (CNIC—00312, pp. 42-43) The progress on theoretical 
calculation and data processing programs. Yu Zigiang (Nankai 
Univ., TJ (China)); Zhou Hongmo; Zhang Xiaocheng; Cai Zhong- 
hai; Zuo Yixin; Li Shubing. China Nuclear Information Centre, 
Beijing, BJ (China); Chinese Nuclear Data Center, Beijing, BJ 
(China). May 1989. (CNDC—0002.). In Communication of nuclear 
data progress: No.1 (1989). 85p. Order Number DE91618227. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. FISSION/programming; CROSS SECTIONS; DATA 
PROCESSING; FISSION; PROGRAMMING; NUCLEAR THEORY 


11640 (CNIC—00312, pp. 39-40) Some codes for nuclear 
data calculation and process. Chen Zhenpeng (Qinghua Univ., 
Beijing, BU (China). Dept. of Physics). China Nuclear Information 
Centre, Beijing, BJ (China); Chinese Nuclear Data Center, Beijing, 
BJ (China). May 1989. (CNDC—0002.). In Communication of nu- 
clear data progress: No.1 (1989). 85p. Order Number 
DE91618227. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. DATA PROCESSING/c codes; | CODES; M CODES; 
MONTE CARLO METHOD; NUCLEAR THEORY; OPTICAL MOD- 
ELS; OPTIMIZATION; R MATRIX; SMALL ANGLE SCATTERING 


11641 (CONF-9006314—1) Variational Monte Carlo caicula- 
tions of nuclear ground states. Wiringa, R.B. Argonne National 
Lab., IL (USA). [1990]. 16p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-31109-ENG-38. From Workshop on 
Monte Carlo methods in theoretical physics; Isola D’Elba (Italy); 27 
Jun - 6 jul 1990. Order Number DE91007760. Source: 
OSTI;NTIS;INIS; GPO Dep. 

A major goal in nuclear physics is to understand how nuclear 
structure comes about from the underlying interactions between 
nucleons. This requires modelling nuclei as collections of strong}: 
interacting nucleons. We start with realistic nucleon-nucleon poten- 
tials, supplemented with consistent three-nucleon potentials and 
two-body electroweak current operators, and try to predict nuclear 
ground properties, such as the binding energy, density and mo- 
mentum distributions, and electromagnetic form factors. We also 
seek to predict other properties of nuclei such as excited states 
and low-energy reactions. 21 refs., 14 figs., 5 tabs. 


11642 (CONF-9007198-2) Variational Monte Carlo studies 
of electromagnetic structure of few-body nuclei. Schiavilla, R. 
Argonne National Lab., IL (USA). [1990]. 9p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-31109-ENG-38. From 
Monte Carlo methods in theoretical physics; Elba (Italy); Jul 1990. 
Order Number DE91007756. Source: OSTI;NTIS;INIS; GPO Dep. 

The electromagnetic structure and dynamic response of A = 2, 3 
and 4 nuclei are studied with the Variational Monte Carlo method 
by using wave functions based on realistic nuclear interactions. Re- 
cent results obtained for the elastic form factors of 2H, 9H, He 
and “He, the radiative neutron capture on °He at thermal energies, 
and the reaction “He(e,e’p)°H are reported. 24 refs., 5 figs. 


11643 (DOE/ER/40159-166) Electric monopole transitions 
and shape coexistence in nuclei. Zganjar, E.F. (Louisiana State 
Univ., Baton Rouge, LA (USA). Dept. of Physics and Astronomy); 
Wood, J.L. Louisiana State Univ., Baton Rouge, LA (USA). Dept. 
of Physics and Astronomy; Georgia Inst. of Tech., Atlanta, GA 
(USA). School of Physics. [1990]. 10p. Sponsored by U.S. DOE 
Energy Research; North Atlantic Treaty Organization. DOE Con- 
tract FGO5-84ER40159 ;FG05-87ER40330 ;AC05-760R00033 
;AC05-840R21400. Grant RG-86/0452. (CONF-900450-13: Nu- 
clear structure in the '90’s, Oak Ridge, TN (USA), 23-27 Apr 1990). 
Order Number DE91008141. Source: OSTI;NTIS;INIS; GPO Dep. 
The region bounded by 78 < Z < 82, 104 < N < 114 has at- 
tracted considerable attention following the observation by Bonn et 
al. that there is a sudden large increase in the charge volume of 
the Hg isotopes between 187 and 185. The situation was shortly 
thereafter clarified with the observation of coexisting bands in sev- 
eral even-even Hg isotopes via in-beam reaction, and radioactive 


; ; decay studies. The latter work also observed electric monopole 
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transitions in these even-even nuclei and precipitated the evolution 
of the region into a unique example of widely-occurring, nearly- 
degenerate shape coexistence. More recently, a large number of 
electric monopole (E0) transitions have been observed in odd-mass 
nuclei in this region. Such transitions are of limited interest when 
associated with 0* — 0* transitions since in those cases only the 
monopole component (E0) is possible. Of greater interest are J” 
— J™ (J + 0) transitions which exhibit significant EO strength. Until 
recently, few transitions of this type had been observed and E0 
was not expected to compete significantly with M1 and E2. A major 
change in this picture has occurred as a result of investigations at 
UNISOR of shape coexistence in the Pt, Au, Hg, and Pb isotopes; 
and evidence correlating the observance of nuclear shape coexis- 
tence with the observation of electric monopole transitions 
continues to accumulate. Some new results are presented here and 
their implications to studies of superdeformation are discussed. 


11644 (DOE/ER/40159-172) New insights from theory and 
experiment into the multiple band structures and unusually 
large deformations in ©°Ge and 7*Se. Chaturvedi, L. (Vanderbilt 
Univ., Nashville, TN (USA). Dept. of Physics); Zhao, X.; Ramayya, 
A.V.; Hamilton, J.H.; Kormicki, J.; Girit, C.; Xie, H.; Jiang, Y.R.; 
Gao, W.B.; Petrovici, A.; Schmid, K.W.; Faessler, A.; Johnson, 
N.R.; Backtash, C.; Lee, I.Y.;.Louisiana State Univ., Baton Rouge, 
LA (USA). [1990]. 3p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG05-84ER40159 ;FG05-88ER40407_ ;FGO5- 
87ER40361 ;AC05-840R21400. (CONF-900450-14: Nuclear 
structure in the '90’s, Oak Ridge, TN (USA), 23-27 Apr 1990). Or- 
der Number DE91008142. Source: OSTI;NTIS;INIS; GPO Dep. 
Short communication. GERMANIUM 68/nuclear structure; SE- 
LENIUM 72/nuclear structure; NUCLEAR DEFORMATION; 
MULTIPLICITY; COINCIDENCE METHODS; GAMMA SPECTRA 


11645 (DOE/ER/40530-2) Studies of fluctuation processes 
in nuclear collisions: Progress report, April 15, 1990—February 
15, 1991. Ayik, S. Tennessee Technological Univ., Cookeville, TN 
(USA). Dept. of Physics. Feb 1991. 27p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG05-89ER40530. Order Number 
DE91007832. Source: OSTI;NTIS;INIS; GPO Dep. 

This report summarizes the progress on grant No. DE-FGO5- 
89ER40530 during the period April 15, 1990 to February 15, 1991. 
Our studies of heavy-ion collisions in the framework of “a stochas- 
tic one-body transport model” has progress in several directions. 
We developed a method for obtaining approximate numerical solu- 
tions of the transport-equation in semi-classical limit,  i.e., 
Boltzmann-Langevin equation, and tested the method in realistic 
cases of heavy-ion collisions at energies below 100 MeV per nu- 
cleon. Some results of the numerical simulations for a head-on 
collision of '*C + '2C system is included in this report. Work has 
also continued on studying the stochastic one-body transport 
model in a quantal representation, which provides a microscopic 
basis for a consistent description of dissipation and fluctuation 
properties of large amplitude collective nuclear motion. The previ- 
ous derivation of the stochastic one-body transport model was 
presented within the density matrix formalisam. We generalized 
this treatment and proposed an alternative derivation of the model 
by employing the Green's function approach within the real-time 
path formalism of Keldish. One manuscript has been submitted to 
Nucl. Phys. A for publication. Two other manuscripts are in prepa- 
ration for publication. Several seminars and contributed talks were 
presented at various meeting. 


11646 (IAE-4703-2) Stimulated + decay of isomeric nuclei 
in field of intensive laser radiation. Strizhov, V.F.; Tkalya, E.V. 
Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1988. 20p. (in 
Russian). Order Number DE91620415. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The mechanism which leads to accelerated disintegration of iso- 
meric nuclei in high-intensity laser beam is considered. The critical 
intensities of laser beam for some nuclei which have the intermedi- 
ate level at short distance from isomeric level, and low-lying 
isomeric level an calculated. Stimulated + decay are considered 
over admixture of giant resonances: dipole, quadrupole et al. 17 
refs.; 1 fig.; 1 tab. 
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11647 (IAE-4723-2) Change of M3+E4 conversion transi- 
tion rate (Planck constant w = 3.683 + 0.004 keV) of '42™p, 
isomer at variations of valence band of atom. Vsevolodov, 
M.M.; Grechukhin, D.P.; Soldatov, A.A. Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii. 1988. 25p. (in Russian). Order Number 
DE91620184. Source: OSTI;NTIS (US Sales Only);INIS. 

The amount of change in the decay constant of the 
praseodymium-142 isomer is estimated by varying the population 
of the valence band. 17 refs.; 8 figs.; 9 tabs. 


11648 (IC—90/248) Description of electric and magnetic ex- 
citations in the framework of the enlarged superfluid model of 
the atomic nucleus. Dumitrescu, O. International Centre for Theo- 
retical Physics, Trieste (Italy). Sep 1990. 14p. Order Number 
DE91618303. Source: OSTI;NTIS (US Sales Only);INIS. 

The influence of pairing and the dynamical alpha-type correla- 
tions on the structure of the electric and magnetic elementary 
excitations of the deformed atomic nuclei is discussed. The mathe- 
matical framework in which the discussion is carried out is the BCS 
theory and the Random Phase Approximation. New phonon opera- 
tors are introduced for describing elementary collective excitations 
in deformed nuclei. They can serve as a basis for calculating many 
characteristics of the excited states of deformed nuclei. (author). 26 
refs. 


11649 (IC-90/296) An effective interaction derived from HJ 
potential for use in TDA and RPA calculations. Moulay, M. (In- 
ternational Centre for Theoretical Physics, Trieste (Italy)); Zazoun, 
R. International Centre for Theoretical Physics, Trieste (Italy). Sep 
1990. 12p. Order Number DE91618304. Source: OSTI;NTIS (US 
Sales Only);INIS. 

An effective interaction is derived by fitting the matrix elements 
of a sum of Yukawa terms to the G-matrix elements of a sum of 
Yukawa terms to the G-matrix elements derived from the Hamada- 
Johnston potential. Central, spin-orbit and tensor components are 
taken into account. Numerical results are given and compared with 
those obtained from the Paris and Reid potentials. As an applica- 
tion, the excitation spectra in '*O are investigated in the framework 
of the TDA and RPA. (author). 12 refs, 3 tabs. 


11650 (IC-90/344) A study on the thermodynamics of 
liquid-gas phase transition for asymmetric polarized nuclear 
matter. Abd-Alla, M. International Centre for Theoretical Physics, 
Trieste (Italy). Oct 1990. 18p. Order Number DE91618341. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The equation of state, developed before, for asymmetric 
polarized nuclear matter revealed a liquid-gas phase transition be- 
haviour. Such transition is typical to that described by Van der Waal 
equation of real gas. In the present work, the analogy between nu- 
clear matter and real macroscopic gas is examined. The nuclear 
matter equation of state is compared to Van der Waal equation to 
find the corresponding values of the real gas constants. Results 
are analysed in terms of the physical meanings of such constants. 
The latent heat of vaporization and entropy of transformation are 
calculated for symmetric nuclear matter. The critical point data and 
Van der Waal constants are estimated for asymmetric polarized nu- 
clear matter. (author). 17 refs, 9 figs, 4 tabs. 


11651 (INDC(CCP)-320/L) Translation of selected papers 
published in Yadernye Konstanty (Nuclear Constants 3, 1987). 
International Atomic Energy Agency, Vienna (Austria). Intemational 
Nuclear Data Committee. Dec 1990. 64p. Translated by the IAEA. 
Original report in Russian was distributed as INDC(CCP)-279/G. 
Order Number DE91622181. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Translated by the IAEA. Original report in Russian was dis- 
tributed as INDC(CCP)-279/G. 

The document includes 6 papers on the measurement, calcula- 
tion and evaluation of neutron reactions cross-sections. Refs, figs 
and tabs. 


11652 (INDC(CPR)-018/GIF) DWBA calculation of the neu- 
tron angular distribution of ’Li(n,n’) reaction. Huang Feizeng 
(Beijing Univ., Beijing, BJ (China). Fission and Neutron Physics 
Lab.); Bao Shanglian. International Atomic Energy Agency, Vienna 
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(Austria). International Nuclear Data Committee. Dec 1990. 17p. 
Order Number DE91622182. Source: OSTI;NTIS (US Sales 
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Gorbatov, A.M.; Komarov, P.V. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158-—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 
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Short note. 4 refs., 1 fig. HELIUM 4/neutron density; HELIUM 4/ 
proton density; CORRELATIONS; HYPERGEOMETRIC FUNC- 
TIONS; PAIRING INTERACTIONS; QUANTUM OPERATORS; 
WAVE FUNCTIONS 


11705 = (INIS-SU-229, pp. 138) Calculation of O nucleus 
by the method of selfconsistent transformation of Hamiltonian 
with Malfliet-Tjon 5 potential. Gorbatov, A.M.; Skopich, V.L.; Kol- 
ganova, E.A.; Krylov, Yu.N.; Komarov, P.V. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po lspol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 5 refs. OXYGEN 16/binding energy; OXYGEN 16/ 
nuclear radii; CENTRAL POTENTIAL; CORRELATIONS; HAMIL- 
TONIANS; TRANSFORMATIONS 


11706 (INIS-SU-229, pp. 141) Negative parity resonance 
parameters in the “He nucleus. Vasilevskij, V.S.; Rybkin, |.Yu.; 
Filippov, G.F. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 2 refs., 1 tab. HELIUM 4/excited states; GROUND 
STATES; LEVEL WIDTHS; MATRIX ELEMENTS; PARITY; 
RESONATING-GROUP METHOD; S MATRIX; THEORETICAL 
DATA 


11707 (INIS-SU-229, pp. 142) Geometric picture of the nu- 
cleus collective motion in the Elliot model. Asherova, R.M.; 
Smirnov, Yu.F.; Fursa, D.V. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 3 refs. ELLIOT MODEL/collective model; ANGULAR 
MOMENTUM; HAMILTONIANS; IRREDUCIBLE REPRESENTA- 
TIONS; NUCLEI; NUCLEONS; QUADRUPOLE MOMENTS; 
QUANTIZATION; SU-3 GROUPS; TENSORS 


11708 (INIS-SU-229, pp. 143) Modern methods of con- 
struction of effective dynamics of collective excitations with 
high amplitude in heavy nuclei. Vorov, O.K. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. HEAVY NUCLE//collective model; AMPLI- 
TUDES; PAIRING INTERACTIONS; PARTICLE-HOLE MODEL; 
PERTURBATION THEORY 


11709 (INIS-SU-229, pp. 144) Surface localized states of 
hadrons in soft nuclei. Kurilkin, N.N.; Khodel’, V.A. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). ° 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 


ERA Vol. 16, No. 4 357 





65 PHYSICS Il 
6530 Nuclear Theory 


troscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 
Short note. KAONS PLUS/lifetime; NUCLEI/hadrons; NUCLEI 
rotational states; LIFETIME; NUCLEAR DECAY; NUCLEAR DE- 
FORMATION; NUCLEAR STRUCTURE; NUCLEI; HADRONS; 
PHONONS 


11710 (INIS-SU-229, pp. 146) Nonstatistical effects in high- 
excited states of nuclei. Sukhoruchkin, S.l. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158-: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 3 refs. LANTHANUM 139/binding energy; LAN- 
THANUM 139/excited states; PRASEODYMIUM 141/binding 
energy; PRASEODYMIUM 141/excited states; PROMETHIUM 143/ 
binding energy; PROMETHIUM 143/excited states; ATOMIC NUM- 
BER; LEVEL WIDTHS; MASS NUMBER; PARITY; SPIN; 
STATISTICAL MODELS 


11711 (INIS-SU-229, pp. 147) Relations in baryon mass 
spectrum as a posiible cause of nuclear excitations fine 
structure. Sukhoruchkin, S.l1. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 5 refs. BARYONS/mass spectra; NUCLEV/excited 
states; BARYON DECUPLETS; BARYONS; MASS DEFECT; 
MUONS; NEUTRONS; NUCLEI; PIONS; QUARKS 


11712 (INIS-SU-229, pp. 149) Conflict coupling of non- 
paired nucleons in odd-odd nuclei. Volkov, D.A.; Levon, A.l. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. ODD-ODD NUCLEI/nucleons; ODD-ODD NUCLEI 
particle-core coupling model; ANGULAR MOMENTUM; HEAVY 
NUCLEI; INTERMEDIATE MASS NUCLEI; M1-TRANSITIONS; NU- 
CLEONS; PROBABILITY; ROTATIONAL STATES; SILVER 102; 
SILVER 104; SILVER 108; SPIN ORIENTATION 


11713 (INIS-SU-229, pp. 150) Study on the quasistational 
bands constructed on two-quasiparticle states in nuclei with 
Aw~80. Dzholos, R.V.; Ivanova, S.P.; Pedrosa, R. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);iNIS. 

Short note. 2 refs. INTERMEDIATE MASS NUCLE/\/rotational 
states; EVEN-EVEN NUCLEI; HAMILTONIANS; KRYPTON ISO- 
TOPES; MATHEMATICAL MODELS; SPIN 


11714 (INIS-SU-229, pp. 151) Generating function for ef- 
fective Hamiltonians of expanded unitary system. Avramenko, 
V.I. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
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540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 ref. HAMILTONIANS/dyson representation; HAMIL- 
TONIANS; IRREDUCIBLE REPRESENTATIONS; NUCLEI; SU-3 
GROUPS; UNITARITY 


11715 (INIS-SU-229, pp. 152) Energy levels of Cr nu- 
cleus with isospin T=3. Poplavskij, |.V. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. CHROMIUM 50/isobaric analogs; BINDING 
ENERGY; EXCITED STATES; ISOBARIC NUCLEI; ISOSPIN 


11716 (INIS-SU-229, pp. 157) Effective central NN poten- 
tial. Zakharov, P.P.; Kolesnikov, N.N.; Tarasov, V.Il. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ.,. Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. NUCLEON-NUCLEON POTENTIAL; TRITIUM/ 
binding energy; TRITIUM/hypernuclei; CENTRAL POTENTIAL; 
MEV RANGE 10-100; PROTON-NEUTRON INTERACTIONS; 
SCATTERING; THREE-BODY PROBLEM; TRITIUM; HYPERNU- 
CLE! 


11717 (INIS-SU—229, pp. 158) Phenomenological aN poten- 
tial. Zakharov, P.P.; Kolesnikov, N.N.; Tarasov, V.Il. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. ALPHA REACTIONS/nuclear potential; NU- 
CLEONS/alpha reactions; ALPHA PARTICLES; BOUND STATE; 
CROSS SECTIONS; ELASTIC SCATTERING; HELIUM 5; NUCLE- 
ONS 


11718 (INIS-SU-—229, pp. 179) Microscopic analysis of the 
%4Fe(p.n)“Co and ‘Fe(n,p)“Mn reactions spectra at 
Ey~300MeV. Borzov, I.N.; Trykov, E.L. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs. IRON 54 TARGET/neutron reactions; IRON 
54 TARGET/proton reactions; NEUTRON REACTIONS/charge- 
exchange reactions; PROTON REACTIONS/charge-exchange 
reactions; COBALT 54; J-J COUPLING; MANGANESE 54; MEV 
RANGE 100-1000; NEUTRONS; PROTONS; STRENGTH FUNC- 
TIONS 


11719 (INIS-SU-229, pp. 170) Density of states of non- 
interacting bosons system. Bogila, E.A.; Sanzhur, A.|. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 





Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 3 refs. NUCLEl/energy-level density; EXCITED 
STATES; EXCITONS; HEAVY ION REACTIONS; INTERACTING 
BOSON MODEL; NUCLEI 


11720 (INIS-SU-229, pp. 140) On reaction of radiationless 
synthesis ptu—“He+,. Vasilevskij, V.S.; Filippov, G.F. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs. MUON-CATALYZED  FUSION/ 
muonic molecules; MUONIC MOLECULES/protons; MUONIC 
MOLECULES*Atritons; CAPTURE; E0-TRANSITIONS; HELIUM 4; 
MATRIX ELEMENTS; PROTONS; TRITONS; MUONS; POTEN- 
TIALS; PROBABILITY; WAVE FUNCTIONS 


11721 (INIS-SU-229, pp. 153) S-matrix poles in discrete 
representation of scattering t . Smirnov, Yu.F.; Stotland, 


L.Ya.; Shirokov, A.M. AN SSSR, Moscow (USSR); Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 


structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 3 refs. SCATTERING/s matrix; CROSS SECTIONS; 
ENERGY LEVELS; HAMILTONIANS; LEVEL WIDTHS; MANY- 
BODY PROBLEM; MATRIX ELEMENTS; SCATTERING 


11722 (INIS-SU-229, pp. 189) Calculations of characteris- 
tics of 6~-decay of neutron-rich nuclei in the range of A~100. 
Kuz’min, V.A. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158-—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
Structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 5 refs., 2 tabs. KRYPTON 92/beta-minus decay; 
KRYPTON 94/beta-minus decay; PALLADIUM 114/beta-minus 
decay; PALLADIUM 116/beta-minus decay; PALLADIUM 118/beta- 
minus decay; STRONTIUM 94/beta-minus decay; STRONTIUM 96/ 
beta-minus decay; EXPERIMENTAL DATA; FT VALUE; 
NEUTRON-RICH ISOTOPES; THEORETICAL DATA 


11723 (INIS-SU-229, pp. 139) Democratic decays of multi- 
neutron systems 3n and 4n. Gorbatov, A.M.; Komarov, P.V.; 
Krylov, Yu.N. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 3 refs. TETRANEUTRONS/decay; TRINEUTRONS/ 
decay; HAMILTONIANS; LEVEL WIDTHS; NUCLEON-NUCLEON 
POTENTIAL; TETRANEUTRONS; DECAY; TRINEUTRONS 
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11724 (INIS-SU-229, pp. 145) On peculiarities of nucleon 
decay of one-quasiparticie states in soft spherical nuclei. 
Murav’ev, S.E.; Urin, M.G. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. NUCLEAR DECAY/quasiparticie-phonon 
model; ENERGY-LEVEL TRANSITIONS; EXCITED STATES; 
GREEN FUNCTION; NUCLEONS; SPHERICAL MODEL; 
STRENGTH FUNCTIONS; WAVE FUNCTIONS 


11725 (INIS-SU—229, pp. 154) Partial widths of direct neu- 
tron decay of analog resonances (AR). Guba, VG; 
Rumyantsev, O.A.; Urin, M.G. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs. THALLIUM 207/isobaric analogs; THALLIUM 
207/nuclear decay; THALLIUM 209/isobaric analogs; THALLIUM 
209/nuclear decay; TIN 118/isobaric analogs; TIN 118/nuclear de- 
cay; TIN 120/isobaric analogs; TIN 120/nuclear decay; YTTRIUM 
91/isobaric analogs; YTTRIUM 91/nuclear decay; LEVEL WIDTHS; 
NEUTRONS; OPTICAL MODELS; RESONANCE; SHELL MOD- 
ELS 


11726 (INIS-SU-229, pp. 165) Cluster properties of heavy 
nuclei. Trajdos, M.; Zaionts, K. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 3 refs., 1 fig. RADIUM ISOTOPES/cluster model; 
RUTHENIUM ISOTOPES/cluster model; THORIUM ISOTOPES/ 
cluster model; EVEN-EVEN NUCLEI; EXCITED STATES; 
E2-TRANSITIONS; MASS NUMBER; NUCLEON-NUCLEON IN- 
TERACTIONS; NUCLEONS; RESIDUAL INTERACTIONS 


11727 (INIS-SU-229, pp. 175) Dependence of kinetic en- 
ergy of intermediate mass and heavy nuclei on parameter of 
non-axiality in oscillator approximation. Sorokin, A.|. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 5 refs. HEAVY NUCLEI/harmonic oscillator models; 
HEAVY NUCLElkinetic energy; INTERMEDIATE MASS NUCLEI 
harmonic oscillator models; INTERMEDIATE MASS NUCLE\kinetic 
energy; AXIAL SYMMETRY; GADOLINIUM 156; NUCLEAR DE- 
FORMATION; NUCLEAR RADII; THORIUM 232 


11728 (INIS-SU-229, pp. 203) Calculations of E1-resonance 
in “°Ca with account of ipth+phonon configurations. 
Kamerdzhiev, S.P.; Tertychnyj, G.Ya. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
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structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs., 1 fig. CALCIUM 40/excited states; CALCIUM 
40/e1-transitions; E1-TRANSITIONS; CORRELATIONS; GROUND 
STATES; LEVEL WIDTHS; PHONONS; STRENGTH FUNCTIONS 


11729 (INIS-SU-229, pp. 204) Microscopic caiculations of 
86Sr nucleus structure. Erokhina, K.I.; Zobov, A.E.; Isakov, V.I.; 
Lemberg, |.Kh.; Mishin, AS. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158-: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
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NICKEL 58 TARGET/proton reactions; ANGULAR DISTRIBUTION; 
COPPER 58; CROSS SECTIONS; ISOBARIC ANALOGS; MEV 
RANGE 10-100; NEUTRONS; ONE-NUCLEON TRANSFER RE- 
ACTIONS; TECHNETIUM 96 


11755 (INIS-SU-229, pp. 286) Distribution of photoemul- 
sion nuclei by 60-170 MeV pions. Lantsev, |.A.; Ostroumov, V.I. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 3 refs., 1 tab. PION MINUS REACTIONS/breakup 
reactions; PION PLUS REACTIONS/breakup reactions; ABSORP- 
TION; CROSS SECTIONS; INELASTIC SCATTERING; MASS 
NUMBER; MEV RANGE 10-100; MEV RANGE 100-1000; NU- 
CLEAR EMULSIONS; NUCLEAR REACTION YIELD; PIONS; 
PROTONS; THEORETICAL DATA 


11756 (INIS-SU-229, pp. 287) Mechanism of 60 MeV pion 
capture by nuclei. Lantsev, |.A.; Lysenko, |.V.; Ostroumov, V.I. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 





Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 3 refs. PION PLUS REACTIONS/capture; 
DEUTERONS; HELIUM 3; MEV RANGE 10-100; NUCLEAR 
EMULSIONS; CAPTURE; PROTONS 


11757 (INIS-SU—229, pp. 288) A(z,7pn)B reaction on Ag, Br 
nuclei at 115 and 170 MeV energies. Lantsev, |.A.; Ostroumov, 
V.L; Pavlov, A.V. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 2 refs. BROMINE/pion minus reactions; BROMINE/ 
pion plus reactions; SILVER/pion minus reactions; SILVER/pion 
plus reactions; BROMINE; CROSS SECTIONS; MEV RANGE 100- 
1000; NEUTRONS; NUCLEAR EMULSIONS; PIONS; PROTONS; 
SILVER 


11758  (INIS-SU-229, pp. 289) Analysis of channels of °7Li 
photodisintegration in region of giant resonance. Varlamov, 
V.V.; Ishkhanov, B.S.; Chernyaev, A.P. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs., 2 tabs. LITHIUM 6 TARGET/photonuclear re- 
actions; LITHIUM 7 TARGET/photonuclear reactions; CROSS 
SECTIONS; ENERGY LEVELS; GIANT RESONANCE; NEU- 
TRONS; NUCLEAR FRAGMENTS; PROTONS; THEORETICAL 
DATA 


11759 (INIS-SU-229, pp. 217) Internal bremsstrahlung in 6 
decay to a bound state and the problem of the neutrino mass. 
Batin, |.S.; Starikova, O.V.; Churakova, T.A. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. TRITIUM/beta decay; BETA PARTICLES; BOUND 
STATE; CAPTURE; GAMMA SPECTRA; HELIUM 3; INTERNAL 
BREMSSTRAHLUNG; LIMITING VALUES; MASS; NEUTRINOS; 
PROBABILITY; TRITIUM 


11760 (INIS-SU-229, pp. 201) Neutron widths of light nu- 
cleus decay. Kadmenskij, S.G.; Skal’nitskij, A.l. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 3 refs., 1 tab. HELIUM 5/nuclear decay; HELIUM 7/ 
nuclear decay; HELIUM 9/nuclear decay; EXCITED STATES; 
GROUND STATES; HELIUM 4; HELIUM 6; HELIUM 8; LEVEL 
WIDTHS; NEUTRONS; NUCLEAR POTENTIAL; OPTICAL MOD- 
ELS; THEORETICAL DATA 


11761 


(INIS-SU-229, pp. 227) 6 decay of the He ground 
state in the three-particle a + 2N model. Danilin, B.V.; Shul’gina, 


N.B. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
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Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 3 refs. HELIUM 6/beta decay; CLUSTER MODEL; 
FT VALUE; GROUND STATES; LITHIUM 6; NUCLEON-NUCLEON 
POTENTIAL; THREE-BODY PROBLEM 


11762 (INIS-SU-229, pp. 230) Shift of a boundary energy 
of Sc 6~ spectrum by channels of electron excitation. Bandu- 
rina, L.A.; Zatsarinnyj, O.1.; Lendel, Al. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 tab. SCANDIUM/beta-minus decay; BETA 
SPECTRA; EXCITATION; EXCITED STATES; PROBABILITY; 
SCANDIUM; THRESHOLD ENERGY; TITANIUM IONS 


11763 (INIS-SU-229, pp. 231) Energetic characteristics of 
response of electron shells of atoms and ions on §= decay. 
Medvedev, S.Yu.; Remeta, E.Yu. AN SSSR, Moscow (USSR); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear oscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 3 refs. DAUGHTER PRODUCTS/electronic structure; 
INTERMEDIATE MASS NUCLEl/beta-minus decay; INTERMEDI- 
ATE MASS NUCLEMbeta-pius decay; LIGHT NUCLEI/beta-minus 
decay; LIGHT NUCLEl/beta-plus decay; ATOMIC NUMBER; 
ATOMS; EXCITED STATES; IONS 


11764 (INIS-SU-229, pp. 238) Angular distribution of + ra- 
diation accompanying 6 decay of light nuclei. Pronina, V.S.; 
Samsonenko, N.V.; Usman Manga Adamu. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. LIGHT NUCLEI/beta decay; ANGULAR DIS- 
TRIBUTION; CORRELATIONS; ELECTRON ANTINEUTRINOS; 
ELECTRONS; GAMMA RADIATION; POSITRONS; PROBABILITY; 
SPIN ORIENTATION 


11765 (INIS-SU-229, pp. 247) On charge asymmetry in pro- 
cesses of direct and inverse B-decay. Samsonenko, N.V.; 
Usman Manga Adamu; Katkhat, C.L. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. BETA DECAY/second-class currents; NEU- 
TRINO REACTIONS/second-class currents; ASYMMETRY; FORM 
FACTORS; PROBABILITY 
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11766 (INIS-SU-229, pp. 241) Coulomb excitation of the 

U isomeric level in a crystal and amorphous target. 
Pivovarov, Yu.L.; Shirokov, A.A. AN SSSR, Moscow (USSR); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. URANIUM 235/coulomb excitation; URANIUM 
235/isomeric nuclei; AMORPHOUS STATE; CRYSTALS; ION 
BEAMS 


11767 (INIS-SU-229, pp. 244) On determination of nuclear 
parameters in the muonic internal conversion. Lavrenov, A.N. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158-—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 3 refs. MUONIC ATOMS/internal conversion; 
MUONIC ATOMS/muons; URANIUM 238/internal conversion; 
URANIUM 238/muonic atoms; MATRIX ELEMENTS; MUONS; M1- 
TRANSITIONS 


11768 — (INIS-SU-229, pp. 214) Proton decay of the '2'Pr 
and '7La nuclei. Bugrov, V.P.; Kadmenskij, S.G. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs. LANTHANUM ISOTOPES/proton-emission 
decay; PRASEODYMIUM ISOTOPES/proton-emission decay; 
BINDING ENERGY; GROUND STATES; HALF-LIFE; NUCLEAR 
DEFORMATION 


11769 (INIS-SU-229, pp. 221) On the possibility of the 
235m decay acceleration in an electromagnetic wave field. 
Zon, B.A.; Karpeshin, F.F.; Listengarten, M.A. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158-: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. URANIUM 235/e3-transitions; URANIUM 
235/isomeric nuclei; LASER RADIATION; LIFETIME; E3- 
TRANSITIONS 


11770 (INIS-SU-229, pp. 373) Effective numbers of heavy 
clusters in nuclei in realistic model. Kurgalin, S.D.; Chuvil’skij, 
Yu.M. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 ref., 1 tab. CALCIUM 40/cluster model; ZIRCO- 
NIUM 80/cluster model; OXYGEN 16; WAVE FUNCTIONS 
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11771 (INIS-SU-229, pp. 381) Bound and virtual states of 
tritium in two-body potential model. Orlov, Yu.V.; Petrov, N.M. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 3 refs. TRITIUM/bound state; TRITIUM/two-body 
problem; TRITIUM/virtual states; DEUTERIUM TARGET; FORM 
FACTORS; HULTHEN POTENTIAL; NEUTRON REACTIONS; 
NUCLEON-NUCLEON INTERACTIONS; S WAVES; SCATTERING 
AMPLITUDES; TRITIUM 


11772 (INIS-SU-229, pp. 300) Effect of charge distribution 
in atom on the bremsstrahlung production. Gabelko, A.S.; 
ishkhanov, B.S.; Mokeev, V.I. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref., 1 fig. PLATINUM 194/bremsstrahlung; ATOMS; 
CHARGE DISTRIBUTION; ELECTRON BEAMS; ENERGY SPEC- 
TRA; FORM FACTORS; KEV RANGE 100-1000; MEV RANGE 
01-10; BREMSSTRAHLUNG; THOMAS-FERM! MODEL 


11773 (INIS-SU—229, pp. 389) Change of characteristics of 
light nuclei excited states under effect of external coulomb 
fleld. Komarov, V.V.; Popova, A.M.; Ajrapetyan, V.G. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
Spectroscopy and nuclear shape. Summanes of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 
Short note. 2 refs. HELIUM 5/excited states; HELIUM 5/level 
widths; LIGHT NUCLEl/coulomb field; LIGHT NUCLEl/excited 
states; ALPHA PARTICLES; ALPHA REACTIONS; CLUSTER 
MODEL; CORRECTIONS; DEUTERIUM TARGET; MEV RANGE 
10-100; NEUTRONS; PERTURBATION THEORY; PROTONS 


11774 (INIS-SU-229, pp. 399) On relativistic hydrodynamic 
model of hadron-nucieus collisions. Khangulyan, V.A. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 3 refs. HADRON REACTIONS/hydrodynamic model; 
BOLTZMANN EQUATION; HADRONS; KINETIC EQUATIONS; NU- 
CLEAR MATTER 


11775 (INIS-SU-229, pp. 362) Comparison of production 
cross sections of light nuclei in reactions: 378 MeV 
52Cr+'®'Ta—2 Bk and 390 MeV Zn+'>Ho—="Bk. Mezentsev, 
A.N.; Madeya, M.; Klichevski, S.; Artyukh, A.G.; Volkov, V.V.; 
Gridnev, G.F.; Shmider, Ya. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 





nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 fig. CHROMIUM 52 REACTIONS/deep inelastic 
heavy ion reactions; HOLMIUM 165 TARGET/zinc 68 reactions; 
TANTALUM 181 TARGET/chromium 52 reactions; ZINC 68 REAC- 
TIONS/deep inelastic heavy ion reactions; ATOMIC NUMBER; 
COMPOUND NUCLEI; CROSS SECTIONS; LIGHT NUCLEI; MEV 
RANGE 100-1000; NUCLEAR FRAGMENTATION; NUCLEAR 
FRAGMENTS 


11776 (INIS-SU-229, pp. 366) Nuclear quasi-molecular 
states and multi-nucieon transfer reactions. Shvedov, A.A. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only); INIS. 

Short note. 5 refs. ALPHA REACTIONS/multi-nucleon transfer 
veactions; MAGNESIUM 24 TARGET/alpha reactions; NEON 20 
TARGET/alpha reactions; OXYGEN 16 REACTIONS/multi-nucleon 
transfer reactions; OXYGEN 16 TARGET/oxygen 16 reactions; AL- 
PHA PARTICLES; ANGULAR DISTRIBUTION; CARBON 12; 
CROSS SECTIONS; SILICON 28 


11777 (INIS-SU-229, pp. 367) Diffraction description of 
polarization phenomena during elastic scattering and disinte- 
gration of ®Li ions by atomic nuclei. Evianov, M.V.; Sokolov, 
A.M.; Tartakovskij, V.K.; Cherednichenko, V.A. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. CARBON 12 TARGET/lithium 6 reactions; 
LITHIUM 6 REACTIONS/breakup reactions; LITHIUM 6 REAC- 
TIONS/elastic scattering; ALPHA PARTICLES; DEUTERONS; 
DIFFRACTION MODELS; LITHIUM 6; MEV RANGE 100-1000; 
SPIN ORIENTATION 


11778 (INIS-SU-229, pp. 368) Coulomb excitation of differ- 
ent multipolarities as function (7-1). Pivovarov, Yu.L.; Shirokov, 
A.A. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 2 refs., 1 fig. HEAVY ION REACTIONS/coulomb exci- 
tation; CROSS SECTIONS; E1-TRANSITIONS; E2-TRANSITIONS; 
FLUORINE 19 REACTIONS; GOLD ISOTOPES; MULTIPOLE 
TRANSITIONS; SULFUR 32 REACTIONS; TARGETS 


11779 (INIS-SU-229, pp. 369) Reconstruction o fa-d poten- 
tial according to Faddeev and experimental phases. Kukulin, 
V.1.; Pomerantsev, V.N.; Savin, D.A.; Sakharuk, A.A. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158—: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 


65 PHYSICS Il 
6530 Nuclear Theory 


Short note. 4 refs., 1 tab. ALPHA REACTIONS/nuclear potential; 
DEUTERIUM TARGET/alpha reactions; INVERSE SCATTERING 
PROBLEM; PHASE SHIFT; THREE-BODY PROBLEM 


11780 (INIS-SU-229, pp. 372) Manifestation of nuclear mat- 
ter inhomogeneous density effects in anomalous scattering of 
low-energy a particles by nuclei of medium weight. Popova, 
A.M.; Kvasnikova, Yu.A. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear ‘oscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. CALCIUM 40 TARGET/alpha reactions; CALCIUM 42 
TARGET/alpha reactions; CALCIUM 48 TARGET/alpha reactions; 
ANGULAR DISTRIBUTION; DIFFERENTIAL CROSS SECTIONS; 
DIFFRACTION MODELS; MEV RANGE 10-100; NUCLEAR MAT- 
TER; SCATTERING AMPLITUDES 


11781 (INIS-SU-229, pp. 374) Analysis of data on ®Li ion 
disintegration at 156 MeV in the frame of diffractive dissocie- 
tion theory. Evianov, M.V. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 5 refs. LITHIUM 6 REACTIONS/breakup reactions; 
LITHIUM 6 REACTIONS/diffraction models; ALPHA PARTICLES; 
CARBON 12 TARGET; DEUTERONS; DIFFERENTIAL CROSS 
SECTIONS; LEAD 208 TARGET; MEV RANGE 100-1000 


11782 


(INIS-SU-229, pp. 375) Spectral and angular distri- 
butions of « mesons in heavy ion reactions at intermediate 
energies. Batkin, |.S.; Kopytin, I.V.; Chernyshev, D.A. AN SSSR, 


Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. HEAVY NUCLEVheavy ion reactions; INTER- 
MEDIATE MASS NUCLE\/heavy ion reactions; LIGHT NUCLEI 
heavy ion reactions; PIONS/particle ion; ANGULAR DIS- 
TRIBUTION; DIFFERENTIAL CROSS SECTIONS; GEV RANGE 
01-10; MEV RANGE 100-1000; PIONS; TARGETS 


11783 (INIS-SU-229, pp. 376) On the role of nucleon- 
nucleon correlations subthreshold « mesons in emission 
process in ion-ion collisions. Kopytin, |.V.; Chemyshov, D.A.; 
Berkman, M.I. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158-: 40. All-Union confer- 
ence on nuclear oscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 ref. HEAVY ION REACTIONS; PIONS/particle 
duction; ALUMINIUM 27 TARGET; ARGON 40 REACTIONS; 
CALCIUM 40 TARGET; CARBON 12 REACTIONS; CARBON 12 
TARGET; CORRELATION FUNCTIONS; DIFFERENTIAL CROSS 
SECTIONS; GEV RANGE 01-10; LEAD 208 TARGET; MEV 
RANGE 100-1000; NICKEL 58 TARGET; NUCLEAR POTENTIAL; 
NUCLEON-NUCLEON INTERACTIONS; OPTICAL MODELS; 
OXYGEN 16 REACTIONS; PIONS; TIN 119 TARGET 
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11784 (INIS-SU-229, pp. 377) On the theory of direct pho- 
tonucleon reactions. Bondarenko, V.I.; Kauts, V.L.; Urin, M.G. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS: (US Sales 
Only);INIS. 

Short note. 3 refs. NEUTRON REACTIONS/differential cross 
sections; ZIRCONIUM ISOTOPES/neutron reactions; CAPTURE; 
COMPOUND-NUCLEUS REACTIONS; GAMMA RADIATION; NEU- 
TRONS; NUCLEAR POTENTIAL; OPTICAL MODELS; TARGETS 


11785 (INIS-SU-229, pp. 378) Comparative analysis of total 
cross sections and cross sections of the *H(*H-bar) and 
3He(He-bar) interactions with nuclei. Zavarzina, V.P.; Stepanov, 
A.V. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 ref. HEAVY NUCLEVhelium 3 reactions; HEAVY 
NUCLEltriton reactions; HELIUM 3 REACTIONS/optical models; 
INTERMEDIATE MASS NUCLE\V/helium 3 reactions; INTERMEDI- 
ATE MASS NUCLEIlfriton reactions; LIGHT NUCLEV/helium 3 
reactions; LIGHT NUCLEltriton reactions; TRITON REACTIONS/ 
optical models; ANTITRITONS; NUCLEON-ANTINUCLEON 
INTERACTIONS; NUCLEON-NUCLEON INTERACTIONS; SCAT- 
TERING AMPLITUDES; TOTAL CROSS SECTIONS 


11786 (INIS-SU-—229, pp. 379) On the possibility of determi- 
nation of levels of bound and virtual states of compound 
system on the base of analysis of excitation function of 
nucleon-nuclear scattering. Doroshko, N.L.; Ol’khovskij, V.S.; 
Prokopets, G.A. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
Structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 2 refs. COMPOUND NUCLEl/bound state; 
COMPOUND NUCLE/I/virtual states; CARBON 12 TARGET; EXCI- 
TATION FUNCTIONS; NEUTRON REACTIONS; SCATTERING; 
SULFUR 32 TARGET 


11787 (INIS-SU-229, pp. 380) Empiric dependence of 
optical potential radius on energy and true radius of nucleon- 
nuclear interaction. Kashuba, |.E.; Ol’khovskij, V.S.; Chesnokova, 
V.D. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 3 refs. NUCLEAR POTENTIAL/energy dependence; 
NUCLEON REACTIONS/interaction range; NUCLEAR RADII; OP- 
TICAL MODELS; S MATRIX; S WAVES 


11788 (INIS-SU-229, pp. 382) N-N potential of 1S) state re- 
constructed by the inverse problem method in complex plane 
of Coulomb coupling constant. Popushoj, M.N. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
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Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (in Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs., 1 tab. NUCLEON-NUCLEON POTENTIAL; 
COULOMB FIELD; PHASE SHIFT; PROTON-NEUTRON INTER- 
ACTIONS; PROTON-PROTON INTERACTIONS; S MATRIX; S 
STATES; SCATTERING; THEORETICAL DATA 


11789 (INIS-SU-229, pp. 383) Inclusive reaction eD—e’np: 
interaction effects in final state, y-scaling and deuteron struc 
ture. Bratkovskaya, E.L.; Goj, A.A.; Dorkin, S.M.; Reznik, B.L.; 
Umnikov, A.Yu. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyy Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 3 refs. DEUTERIUM TARGET/electron reactions; 
ELECTRON REACTIONS/Sfinal-state interactions; DEUTERONS; 
ELECTRONS; INCLUSIVE INTERACTIONS; NEUTRONS; PRO- 
TONS; STRUCTURE FUNCTIONS; WAVE FUNCTIONS 


11790 (INIS-SU-229, pp. 384) Linearized method of interac- 
tion potential reconstruction by elastic scattering cross 
sections. Kukulin, V.I.; Sakharchuk, A.A. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. ELASTIC SCATTERING/potentials; DIFFERENTIAL 
CROSS SECTIONS; POTENTIALS; FOURIER ANALYSIS; FUNC- 
TIONALS; ITERATIVE METHODS 


11791 (INIS-SU-229, pp. 385) Generalized potential de- 
scription of p(n)-t(h) scattering. Dubovichenko, S.B.; Neudachin, 
V.G.; Sakharchuk, A.A.; Smirnov, Yu.F. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 


' ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 


Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuz,2ar structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. PROTON REACTIONS/charge-exchange reac- 
tions; PROTON REACTIONS/elastic scattering; TRITIUM TARGET/ 
proton reactions; POTENTIALS; SCATTERING AMPLITUDES 


11792 (INIS-SU-229, pp. 386) Potential description of ra- 
diative capture pt—“Hey. Sakharchuk, A.A.; Neudachin, V.G.; 
Smirnov, Yu.F. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158-: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 ref., 1 fig. PROTON REACTIONS/capture; 
TRITIUM TARGET/proton reactions; DIFFERENTIAL CROSS SEC- 
TIONS; GAMMA RADIATION; HELIUM 4; MEV RANGE 10-100; 
CAPTURE; SCATTERING AMPLITUDES; WAVE FUNCTIONS 





11793 (INIS-SU-229, pp. 312) Nonequilibrium processes in 
low-energy alpha particle interaction with nuclei. Antropov, 
A.E.; Smirnov, A.V. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. ALPHA REACTIONS/precompound-nucleus emis- 
sion; INTERMEDIATE MASS NUCLEValpha reactions; ALPHA 
PARTICLES; ANGULAR DISTRIBUTION; ENERGY SPECTRA; 
HAUSER-FESHBACH THEORY; MEV RANGE 10-100; PROTONS 


11794 (INIS-SU-229, pp. 309) On calculation of isomer ra- 
tios for the (-, n) reaction on the basis of widths of semidirect 
decay of E1 giant resonance states. Bigan, Z.M.; Mazur, V.M.; 
Sokolyuk, I.V. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 3 refs. MOLYBDENUM 92 TARGET/photonuclear 
reactions; PHOTONUCLEAR REACTIONS/isomer ratio; STRON- 
TIUM 88 TARGET/photonuclear reactions; ZIRCONIUM 90 
TARGET/photonuclear reactions; E1-TRANSITIONS; GIANT RES- 
ONANCE; LEVEL WIDTHS; PHOTONEUTRONS 


11795 (INIS-SU-229, pp. 325) Total cross sections of the 
reactions with participation of light nuclei and Ericson 
parametrization of scattering matrix. Kuznichenko, A.V.; Molev, 
A.S.; Onishchenko, G.M. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158-: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs., 1 tab. ALUMINIUM 27 TARGET/helium 3 re- 
actions; ALUMINIUM 27 TARGET/lithium 6 reactions; ALUMINIUM 
27 TARGET/oxygen 16 reactions; HELIUM 3 REACTIONSAotal 
cross sections; LITHIUM 6 REACTIONSAttal cross sections; MAG- 
NESIUM 26 TARGET/helium 3 reactions; MAGNESIUM 26 
TARGET/lithium 6 reactions; MAGNESIUM 26 TARGET/oxygen 16 
reactions; NICKEL 58 TARGET/helium 3 reactions; NICKEL 58 
TARGET/Alithium 6 reactions; NICKEL 58 TARGET/oxygen 16 reac- 
tions; OXYGEN 16 REACTIONSA/otal cross sections; ERICSON 
THEORY; GEV RANGE 01-10; MEV RANGE 10-100; S MATRIX; 
THEORETICAL DATA 


11796 
particle interaction with a nuclei at energies of 26 and 35 
MeV/nucleon. Kuznichenko, A.V.; Molev, A.S.; Onishchenko, G.M. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 6 refs., 1 tab. ALPHA REACTIONS/total cross 
sections; CALCIUM 40 TARGET/alpha reactions; ELASTIC SCAT- 
TERING; MEV RANGE 100-1000; S MATRIX; THEORETICAL 
DATA 


(INIS-SU-229, pr. 326) Total cross sections of a- 
Cc 
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11797 (INIS-SU-229, pp. 331) Calculation of reaction total 
cross sections of *He scattering by nuclei with 89< A <124 in 
microscopic model. Bespalova, O.V.; Romanovskij, E.A.; Bog- 
danov, R.l. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet 
po lIspolzovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 3 refs. HELIUM 3 REACTIONSAotal cross sections; 
INTERMEDIATE MASS NUCLEVhelium 3 reactions; MEV RANGE 
10-100; MEV RANGE 100-1000; NUCLEON-NUCLEON INTERAC- 
TIONS 


11798 (INIS-SU-229, pp. 335) Nuclear rainbow effect in 
elastic scattering of *He nuclei by 'C nuclei at energies 
EC@He) = 72-98 MeV. Kuznichenko, A.V.; Molev, AS.; On- 
ishchenko, G.M.; Pilipenko, V.V. AN SSSR, Moscow (USSR); 
Gosudarstvenny} Komitet po Ispol'zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs. CARBON 12 TARGET/helium 3 reactions; 
DIFFERENTIAL CROSS SECTIONS; ELASTIC SCATTERING; 
MEV RANGE 10-100 


11799 (INIS-SU-229, pp. 337) Analysis of the total cross 
sections for the reaction on Ti. Dubar, L.V.; Eleukenov, D.Sh.; 
Nemets, O.F.; Slyusarenko, L.I.; Tokarevskij, V.V.; Yurkuts, N.P. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 3 refs. ALPHA REACTIONS/optical models; ALPHA 
REACTIONSAtotal cross sections; TITANIUM 50 TARGET/alpha re- 
actions; ELASTIC SCATTERING; ENERGY DEPENDENCE; MEV 
RANGE 10-100; WOODS-SAXON POTENTIAL 


11800 INIS-SU-—229, pp. 344) Calculated isomer ratios for 
73MgSe, 112mgin, 116-118MGSb produced in the (a,xn) reaction. 
Tulinov, A.F.; Fotina, O.V.; Chuvil’skaya, T.V.; Shavtvalov, L.Ya.; 
Shirokova, A.A. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 3 refs. ALPHA REACTIONS/isomer ratio; ANTIM- 
ONY 116/isomeric nuclei; ANTIMONY 118/isomeric nuclei; INDIUM 
112/isomeric nuclei; SELENIUM 73/isomeric nuclei; GROUND 
STATES; MEV RANGE 10-100; NEUTRONS; SILVER 109 TAR- 
GET; STATISTICAL MODELS 


11801 (INIS-SU-229, pp. 387) Microscopic deuteron poten- 
tial with spin-orbital and tensor components. Goncharov, S.A.; 
Ir, S.O. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
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Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 3 refs. CARBON 12 TARGET/deuteron reactions; 
DEUTERON REACTIONS/nuclear potential; DEUTERONS; DIF- 
FERENTIAL CROSS SECTIONS; ELASTIC SCATTERING; L-S 
COUPLING; MEV RANGE 10-100; NUCLEON-NUCLEON INTER- 
ACTIONS; OPTICAL MODELS 


11802 (INIS-SU-229, pp. 388) Description of nuclear 
reactions of elastic scattering in approximation with one- 
dimensional green function. Popova, A.M.; Kharchenko, A.V. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158-—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 fig. NUCLEAR REACTIONS/elastic scattering; NU- 
CLEAR REACTIONS/green function; ANGULAR DISTRIBUTION; 
DIFFERENTIAL CROSS SECTIONS; GAUSS POTENTIAL; 
LIPPMANN-SCHWINGER EQUATION; MATRIX ELEMENTS; 
MOMENTUM TRANSFER; PROPAGATOR; SCATTERING AMPLI- 
TUDES 


11803 (INIS-SU-229, pp. 390) New approach to calculation 
of form factors of neutron direct transfer reaction. Timofeyuk, 
N.K.; Goncharov, S.A.; Gulamov, |.R.; Mukhamedzhanov, A.M.; 
Romanovskij, E.A. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
Structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 
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Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
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40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
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Short note. 3 refs. HELIUM 5/hypernuclei; HELIUM 5/nuclear de- 
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nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
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AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-: 40. All-Union conference on 
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O.Yu.; Zelenskaya, N.S.; Ovchinnikova, A.A. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
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DEUTERONS; DISTORTED WAVE THEORY; FINITE-RANGE IN- 
TERACTIONS; MEV RANGE 10-100 


11816 (INIS-SU-229, pp. 429) Restoration of spin density 
matrix in investigation of angular correlation function of final 
particles and cascade +-quanta. Zelenskaya, N.S.; Ovchinnikova, 
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Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. CALCIUM 40 TARGET/oxygen 16 reactions; 
HEAVY ION REACTIONS/elastic scattering; HEAVY ION REAC- 
TIONS/nuclear potential; LEAD 208 TARGET/oxygen 16 reactions; 
OXYGEN 16 REACTIONS/elastic scattering; ANGULAR DISTRI- 
BUTION; OPTICAL MODELS; THRESHOLD ENERGY 


11853 (INIS-SU-229, pp. 420) Determination of fusion 
cross sections and total cross sections of peripheral reactions 
from angular distributions of heavy ion elastic scattering. 
Pozdnyakov, Yu.A.; Terenetskij, KO. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs. HEAVY ION REACTIONS/direct reactions; 
HEAVY ION REACTIONS/heavy ion fusion reactions; ANGULAR 
DISTRIBUTION; CALCIUM 40 TARGET; ELASTIC SCATTERING; 
LEAD 208 TARGET; OXYGEN 16 REACTIONS; TOTAL CROSS 
SECTIONS 


11854 (INIS-SU-229, pp. 438) Antisymmetrization effect of 
outlet channel function and its influence on alpha decay prob- 
ability. Kurgalin, S.D.; Chuvil'skij, Yu.M. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
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structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. ELEMENT 114/alpha decay; ALPHA PARTI- 
CLES; ELEMENT 112; FORM FACTORS; ISOTOPES; NUCLEAR 
POTENTIAL; PROBABILITY; TWO-BODY PROBLEM 


11855 (INIS-SU-229, pp. 403) Microscopic calculation of 
vertex constant of virtual a—d+d decay. Timofeyuk, N.K. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 5 refs., 1 tab. ALPHA PARTICLES/nuclear de- 
cay; ALPHA PARTICLES/vertex functions; DEUTERONS; 
NUCLEON-NUCLEON POTENTIAL; THEORETICAL DATA; WAVE 
FUNCTIONS 


11856 (INIS-SU-229, pp. 445) Method for determination of 
period for rare decays. Makarenko, V.E.; Otroshchenko, G.A. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 3 refs. NUCLEAR DECAY/half-life; ACCURACY; 
DATA COVARIANCES; MATHEMATICAL MODELS; HALF-LIFE; 
TIME DEPENDENCE 


11857 (INIS-SU-229, pp. 434) Emission of fragments by 
excited compound nuclei. Muzychko, Yu.A.; Pustyl’nik, B.1. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only); INIS. 

Short note. 2 refs. CARBON 12 REACTIONS/nuclear fragmenta- 
tion; CARBON 12 REACTIONS/nuclear reaction yield; CHROMIUM 
52 REACTIONS/nuclear fragmentation; CHROMIUM 52 REAC- 
TIONS/nuclear reaction yield; TANTALUM 181 TARGET/chromium 
52 reactions; THORIUM 232 TARGET/carbon 12 reactions; 
ATOMIC NUMBER; BERKELIUM ISOTOPES; COMPOUND NU- 
CLEI; CURIUM 244; EXCITED STATES; NUCLEAR FRAGMENTS; 
TOTAL CROSS SECTIONS 


11858 (INIS-SU-229, pp. 483) Application of surface re- 
combination mechanism to simulation of implanted nucleus 
decay spectra. Tsyganov, Yu.S.; Rim Yun Sen. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of reports. Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. HEAVY NUCLEI/fission; DOPED MATERIALS; 
ENERGY LOSSES; HEAVY ION FUSION REACTIONS; FISSION; 
ION IMPLANTATION; IONIZATION; RECOMBINATION; SEMICON- 
DUCTOR DETECTORS 
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11859 (INIS-SU-229, pp. 503) Theory and analysis of 
threshold phenomena in reactions of light nuclei. Lazarev, L.M. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. LIGHT NUCLEI/nuclear reactions; COMPOUND NU- 
CLEI; CROSS SECTIONS; EXCITED STATES; LEVEL WIDTHS; 
NUCLEAR REACTION KINETICS; RESONANCE; REVIEWS; 
THRESHOLD ENERGY 


11860 (INP—1453/PH) Localization of proton impurities in 
neutron matter. Kutschera, M. (institute of Nuclear Physics, Cra- 
cow (Poland)); Wojcik, W. Institute of Nuclear Physics, Cracow 
(Poland). 1989. 33p. Order Number DE91620299. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The behaviour of proton impurities in a neutron matter is investi- 
gated. We show that the proton in a neutron matter can create an 
inhomogeneity in density which acts as a potential well localizing 
the proton’s wave function. At low densities this inhomogeneity cor- 
responds to a neutron bulge, whereas at high densities a neutron 
deficiency (bubble) occurs. We calculate variationally the energy of 
a Wigner-Seitz cell using a Gaussian wave function for localized 
protons. The neutron background is treated in a Thomas-Fermi ap- 
proximation. The Skyrme interactions are used. The chemical 
potential of the localized proton is lower than the chemical potential 
corresponding to the plane wave proton for densities below the 
lower critical density ny ~ 0.3 no and above the upper critical den- 
sity nu ~ 2.2 no. We discuss some implications of the proton 
localization for magnetic properties of neutron matter containing a 
small admixture of protons. 23 refs., 10 figs. (author). 


11861 (INP—1464/PL) Study of the three-nucleon contin- 
uum with realistic NN interactions. Witala, H. Institute of Nuclear 
Physics, Cracow (Poland). 1989. 61p. Order Number DE91620398. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Nucleon-deuteron elastic scattering and nucleon induced 
deuteron breakup were studied in the energy range of the incom- 
ing nucleon E,.,=10+70 MeV. Rigorous Faddeev three-nucleon 
continuum calculations were performed with realistic, meson- 
exchange based on nucleon-nucleon interactions. Predictions 
gained with the Paris or Bonn potentials were compared with exist- 
ing experimental data. For some elastic scattering observables 
very good quantitative description results are obtained. It was 
shown that careful study of particular elastic scattering polarization 
observables will play a role to nail down unsettled nucleon-nucleon 
force properties, which remain open by present day 2N experimen- 
tal data. To such properties belong f.e. the charge independence 
breaking of the NN interaction in *p waves or the proper strength 
of the °S,-°D, tensor force. Kinematically complete experimental 
data for various breakup configurations have been analysed. Sig- 
nificant discrepancies between theory and experiment found for 
some configurations can probably be attributed to the action of the 
3-nucleon force. 97 refs., 7 figs. (author). 


11862 


(INP—1465/PH) One fermion loop contribution to the 
energy of the neutral pion condensate in the o-model. Bro- 
niowski, W.; Kutschera, M. Institute of Nuclear Physics, Cracow 


(Poland). 1989. 15p. Order 
OSTI;NTIS (US Sales Only);INIS. 

One fermion loop contribution to the energy of the neutral pion 
condensate in the Gell-Mann-Levy o-model is calculated analyti- 
cally. Two methods are applied: explicit summation over the Dirac 
spectrum, and a perturbative method, whose convergence proper- 
ties are studied quantitavely. Vacuum instability of the theory is 
found, in agreement with earlier results for solitons in the o-model. 
12 refs., 2 figs. (author). 


Number DE91620300. Source: 


11863 (INP—1470/PH) Quark matter with neutral pion con- 
densate. Kutschera, M.; Broniowski, W.; Kotlorz, A. Institute of 





Nuclear Physics, Cracow (Poland). 1989. 17p. Order Number 
DE91620301. Source: OSTI;NTIS (US Sales Only);INIS. 

The neutral pion condensate in a chirally broken phase of quark 
matter is studied in the sigma model with quark and meson de- 
grees of freedom. We find that above a critical quark mass of 
about 200 MeV the pion-condensed phase is the ground state of 
the system. In this phase the up and down quark Fermi seas are 
oppositely polarized along the direction of the pion field wave vec- 
tor. We calculate the net spin density of the up and down Fermi 
seas and estimate the magnetization of the system. Astrophysical 
implications are briefly discussed. 10 refs., 3 figs. (author). 


11864 (INP—1474/PH) Interacting nuclear matter in a slab 
system. Czerski, P. (Institute of Nuclear Physics, Cracow 
(Poland)); Molinari, A. Institute of Nuclear Physics, Cracow 
(Poland). 1989. 25p. Order Number DE91620302. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The polarization propagator for a slab of interacting nuclear mat- 
ter is calculated in the Random Phase Approximation (RPA). The 
zero range interaction between nucleons is assumed. 6 refs., 6 
figs. (author). 


11865 (INP—1475/PH) Strange particles production and 
absorption in nuclei at high energies. Lesniak, L.; Turnau, J. In- 
stitute of Nuclear Physics, Cracow (Poland). 1989. 35p. Order 
Number DE91620399. Source: OSTI;NTIS (US Sales Only);INIS. 

The absorption of the secondary hadrons in nuclear matter is 
studied as a function of their flavour dependent inelastic cross sec- 
tion on nucleons. In particular the ratios K*/x* and K~/x— of 
particles produced in the proton-nucleus high energy interactions 
are examined and described in the very simple phenomenological 
model. The enhanced production of K* mesons is explained by 
their relatively small interaction. The presence of the initial particle 
absorption is clearly demonstrated for xf > 0.5. 49 refs., 8 figs., 3 
tabs. (author). 


11866 (ITEP—170-88) Scattering, diffraction and multiparti- 
cle production on hadron and nuclei at high energy. 
Ter-Martirosyan, K.A.; Zoller, VIR. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teo- 
reticheskoj i Ehksperimental’noj. Fiziki. 1988. 24p. Order Number 
DE91620400. Source: OSTI;NTIS (US Sales Only);INIS. 

The cross sections for different.types of interactions of hadronic 
with hadrons and nuclei at high energy are obtained in the simple 
form in the supercritical pomeron theory. Diffraction desintegration 
(DD) of hadrons both in the intermediate states, between rescatter- 
ings on pomerons, and in the final states is taken into account. 
With the same accuracy the cross sections 6, for production of n 
pomeron jets on hadrons and nuclei are also obtained. They deter- 
mine the whole dynamics of the multiple particle productions, i.e. 
the spectra and multiplicities of produced particles, the cross sec- 
tions for DD of colliding hadrons and nucleons inside the target 
nuclei. The numerical results for 5, &*' and for dé*!/dp,.* with the 
set of the pomeron and f, w-reggeons pole parameters obtained 
early are presented. 19 refs.; 6 figs. 


11867 (LA-UR-91-14) Green’s function Monte Carlo in nu- 
clear physics. Carlson, J. Los Alamos National Lab., NM (USA). 
[1990]. 20p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-36. (CONF-9007198—1: Monte Carlo methods 
in theoretical physics, Elba (Italy), Jul 1990). Order Number 
DE91007350. Source: OSTI;NTIS;INIS; GPO Dep. 

We review the status of Green's Function Monte Carlo (GFMC) 
methods as applied to problems in nuclear physics. New methods 
have been developed to handle the spin and isospin degrees of 
freedom that are a vital part of any realistic nuclear physics prob- 
lem, whether at the level of quarks or nucleons. We discuss these 
methods and then summarize results obtained recently for light nu- 
clei, including ground state energies, three-body forces, charge 
form factors and the coulomb sum. As an illustration of the applica- 
bility of GFMC to quark models, we also consider the possible 
existence of bound exotic multi-quark states within the framework 
of flux-tube quark models. 44 refs., 8 figs., 1 tab. 


11868 


(LA-UR-91-61) Prospects for studying the (2~,K°) 
reaction at PILAC. Peng, Jen-Chieh. Los Alamos National Lab., 


65 PHYSICS Il 
6530 Nuclear Theory 


NM (USA). [1990]. 13p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-36. (CONF-9010264~7: Los Alamos 
Meson Physics Facility (LAMPF) workshop, Los Alamos, NM 
(USA), 11-13 Oct 1990). Order Number DE91007354. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The (x—,K°) reaction, which complements the (x*,K*) reaction, 
offers another means to study A-hypernulei at PILAC. The physics 
motivation for measuring the (7—,K°) reaction is discussed. The 
feasibility or detecting K° at PILAC using the LAMPF Neutral Me- 
son Spectrometer and a simple dipole spectrometer is studied with 
Monte-Carlo simulations. We conclude that the (7—,K°) reaction 
can be well pursued at PILAC. 18 refs., 5 figs., 3 tabs. 


11869 (LA-UR-91-117) Extension of the fully coupled 
Monte Carlo/S, response matrix method to problems includ- 
ing upscatter and fission. Baker, R.S: (Arizona Univ., Tucson, AZ 
(USA). Dept. of Nuclear and Energy Engineering); Filippone, W.F.; 
Alcouffe, R.E. Los Alamos National Lab., NM (USA). [1991]. 12p. 
Sponsored by U.S. DOE Office of Administration and Human 
Resource Management. DOE Contract W-7405-ENG-36. (CONF- 
910414-11: International topical meeting on advances in 
mathematics, computations and reactor physics, Pittsburgh, PA 
(USA), 28 Apr - 2 may 1991). Order Number DE91007387. 
Source: OSTI;NTIS;INIS; GPO Dep. 

The neutron transport equation is solved by a hybrid method that 
iteratively couples regions where deterministic (Sy) and stochastic 
(Monte Carlo) methods are applied. Unlike previous hybrid meth- 
ods, the Monte Carlo and Sy regions are fully coupled in the sense 
that no assumption is made about geometrical separation of de- 
coupling. The fully coupled Monte Carlo/S, technique consists of 
defining spatial and/or energy regions of a problem in which either 
a Monte Carlo calculation or an Sy calculation is to be performed. 
The Monte Carlo and Sy regions are then connected through the 
common angular boundary fluxes, which are determined iteratively 
using the response matrix technique, and group sources. The hy- 
brid method provides a new method of solving problems involving 
both optically thick and optically thin regions that neither Monte 
Carlo nor Sy is well suited for by itself. The fully coupled Monte 
Carlo/Sy method has been implemented in the S, code TWODANT 
by adding special-purpose Monte Carlo subroutines to calculate the 
response matrices and group sources, and linkage subroutines to 
carry out the interface flux iterations. The common angular bound- 
ary fluxes are included in the Sy code as interior boundary 
sources, leaving the logic for the solution of the transport flux un- 
changed, while, with minor modifications, the diffusion synthetic 
accelerator remains effective in accelerating the Sy calculations. 
The Monte Carlo routines have been successfully vectorized, with 
approximately a factor of five increases in speed over the nonvec- 
torized version. The hybrid method is capable of solving forward, 
inhomogeneous source problems in X-Y and R-Z geometries. This 
capability now includes mulitigroup problems involving upscatter 
and fission in non-highly multiplying systems. 8 refs., 8-figs., 1 tab. 


11870 (LIYF-1407) Study on the structure of 2S-1d shell 
nuclei by method of quasi-elastic nucleon knock-out. Vorob’ev, 
A.A. (and others); Domchenkov, 0.A.; Dotsenko, Yu.V. AN SSSR, 
Leningrad (USSR). Inst. Yadernoj Fiziki. 1988. 57p. (in Russian). 
Order Number DE91620401. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The quasielastic nucleon scattering reactions (p,2p) and (p,np) 
on *4Mg, 25Mg, 2°Mg, 27Al and 52S nuclei were studied at 1.0 GeV 
with two-arm missing-mass spectrometer, resolution being 
FWHM=3.5 MeV. The experimental data analysis in the framework 
of a single-particle approximation is carried out using a concept of 
a deformed mean nuclear field potential. Single-particle separation 
energy spectra, proton and neutron r.m.s. radii, multipole and mag- 
netic dipole moments and other nuclear parameters are calculated. 
A possibility of nuclear deformation studies with quasielastic nu- 
cleon scattering is a matter of discussion. 26 refs.; 13 figs.; 19 
tabs. 


11871 (LIYF—-1434) Description of deformed nuclei in 
quasi-particle Lagrange method. Barzakh, A.E.; Starodubskij, 
V.E. AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 1988. 17p. 
(In Russian). Order Number DE91620278. Source: OSTI;NTIS (US 
Sales Only);INIS. 
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The quasiparticle Lagrangian method (QLM) is extended for odd 
and even axially symmetric deformed nuclei. The quadrupole mo- 
ments and isotopic dependence of mean square charge radii 
A<r*> for Yb and Ho isotopes are calculated within the framework 
of the QLM and Hartree-Fock (HF) method with the Skyrme forces. 
The QLM results for the quadrupole moments are in a good agree- 
ment with experiment being closer to the data than the HF ones 
with the SkM’ interaction. Both methods give similar predictions for 
A<r*>. 22 refs.; 4 figs. 


11872 (NIIAR—15-778) Tables of specific activities of nu- 
clides (58<Z<71). Popov, Yu.S. Nauchno-lssledovatel’skij Inst. 
Atomnykh Reaktorov, Dimitrovgrad (USSR). 1989. 17p. (In Rus- 
sian). Order Number DE91620434. Source: OSTI;NTIS (US Sales 
Only); INIS. 

Tables of nuclide specific activities (568<Z<71) are presented. 
Estimated and recommended for usage values of half-life periods 
were taken from reference publications of nuclear data and from 
data and from the magazine Nuclear data sheets published up to 
1988 to draw up these tables. Formulae are presented for calcula- 
tion of specific activities and determination error for confidence 
probability of 0.95. 132 refs. 


11873 (NIIYaF-MGU-90-1-147) Microscopic deuteron poten- 
tial with spin-orbital and tensor components. Goncharov, S.A. 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 14p. (In Russian). Order 
Number DE91620402. Source: OSTI;NTIS (US Sales Only);INIS. 

Formalism of microscopic calculation of real part of deuteron 
optical potential including spin-orbital and tensor components is de- 
veloped. It is realized in frames of two-field convolution model 
using an accurate wave function of deuteron and is based on 
Fourier transform and decomposition into longitudinal and trans- 
verse components of efficient nucleon-nucleon interactions and 
nuclear densities. Formalism is realized in DEFOL computer pro- 
gram that permits to use different types of efficient interactions and 
nuclei-target densities. Formalism and the program are evaluated 
on examples of 56 MeV deuteron elastic scattering on 1*C, 4°Ca 
and 2°8Pb nuclei. Comparison with the results of phenomenological 
analysis and analysis in frames of one-fold convolution model is 
carried out. 20 refs.; 1 fig.; 2 tabs. 


11874 (NORDITA-90/55-NP(prepr.)) On exotic systems of 
baryons in chiral soliton models. Kopeliovich, V. (AN SSSR, 
Moscow (USSR). Inst. Yadernykh Issledovanij). Nordisk Inst. for 
Teoretisk Fysik, Copenhagen (Denmark). 1990. 9p. Order Number 
DE91622179. Source: OSTI;NTIS (US Sales Only);INIS. 

The role of zero mode quantum corrections to the energy of 
baryonic systems with exotic quantum numbers (strangeness) is 
discussed. A simple expression for the contribution depending on 
strange inertia is obtained in the SU(8)-collective coordinate quanti- 
zation approach and it is shown that this correction stabilizes the 
systems the stronger the greater their baryon number is. Further- 
more, systems are considered which could be interpreted in quark 
model language as containing additional ganti q-pairs. It is argued 
that a strange skyrmion crystal should have additional binding in 
comparison with a neutron crystal. (orig.). 


11875 (UM-P-90/77) Hexadecapole systematics in the 
interacting boson model. Kuyucak, S.; Morrison, |.; Sebe, T. Mel- 
bourne Univ., Parkville (Australia). School of Physics. [1990]. 31p. 
Order Number DE91618305. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The role of the hexadecapole degree of freedom in the descrip- 
tion of band systematics in the rare-earth deformed nuclei is 
discussed. Using the 1/N expansion technique, it is shown that a 
self consistent treatment of the quadrupole and hexadecapole 
modes can describe experimental systematics in the interacting bo- 
son model. 31 refs., 5 tabs., 6 figs. 
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Refer also to citation(s) 10048, 10049, 10050, 10051, 10055, 
10056, 10724, 10725, 10829, 11869, 11922 
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11876 (BNL-45206) Radiation physics research using the 
1.5-GeV Brookhaven booster synchrotron. Ward,  T-.E.; 
Foelsche, H.; Grand, P.; Lankshear, R.; Snead, C.L. Jr. 
Brookhaven National Lab., Upton, NY (USA). [1990]. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. (CONF-9004279-1: 7. symposium on single event 
effects, Los Angeles, CA (USA), 24-25 Apr 1990). Order Number 
DE91008087. Source: OSTI;NTIS;INIS; GPO Dep. 

The present report details capabilities of the new Brookhaven 
1.5-GeV proton and heavy-ion booster for use in certain research 
areas of radiation physics. In particular, radiation effects studies at 
energies of 100-1500 MeV/nucleon could be performed in existing 
facilities. A description of the present facilities, new facilities, and 
capabilities with future improvements or upgrades will be dis- 
cussed. 


11877 (CNIC—00312, pp. 40-41) Progress in the research of 
back-shifted level density parameters. He Ping (Guangxi Univ., 
Nanning (China)); Huang Zhongfu; Su Zongdi; Zhou Chunmei. 
China Nuclear Information Centre, Beijing, BJ (China); Chinese 
Nuclear Data Center, Beijing, BJ (China). May 1989. (CNDC— 
0002.). In Communication of nuclear data progress: No.1 (1989). 
85p. Order Number DE91618227. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. ENERGY-LEVEL DENSITY/comparative evaluations; 
BINDING ENERGY; CAPTURE; LEVEL WIDTHS; NEUTRONS; 
NUCLEAR DATA COLLECTIONS; NUCLEI 


11878 (CNIC—00312, pp. 41-42) The unified program of 
fast neutron nuclear data calculation for medium-heavy 
nuclei(MUP-IIl). Yu Zigiang (Nankai Univ., TJ (China)); Zhang Xi- 
aocheng; Zhou Hongmo; Zuo Yixin; Wang Shunuan; Zhang 
Jiangshang; Shi Xiangjun. China Nuclear Information Centre, Bei- 
jing, BU (China); Chinese Nuclear Data Center, Beijing, BU (China). 
May 1989. (CNDC—0002.). in Communication of nuclear data 
progress: No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. FAST NEUTRONS/intermediate mass nuclei; FAST 
NEUTRONS/m codes; M CODES/modifications; CROSS 
SECTIONS; EXCITON MODEL; MODIFICATIONS; NEUTRON RE- 
ACTIONS; PROGRAMMING 


11879 (CNIC—00312, pp. 44) Systematics of (n, 2n) and (n, 
3n) reaction cross sections. Yao Lishan (Lanzhou Univ., GS 
(China). Inst. of Nuclear Research); Cai Dunjiu. China Nuclear In- 
formation Centre, Beijing, BJ (China); Chinese Nuclear Data 
Center, Beijing, BU (China). May 1989. (CNDC—0002.). In Commu- 
nication of nuclear data progress: No.1 (1989). 85p. Order 
Number DE91618227. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. NEUTRON REACTIONS/cross sections; EVAPORA- 
TION MODEL; NUCLEAR THEORY; NUCLEI 


11880 (CNIC—00312, pp. 44) The systematic calculations of 
(n, 2n) and (n, 3n) reaction cross sections for medium-heavy 
nuclides at 14.5 MeV. Yao Lishan (Lanzhou Univ., GS (China). 
Inst. of Nuclear Research); Zhou Enchen; Cai Dunjiu; Ji Shiyin. 
China Nuclear Information Centre, Beijing, BJ (China); Chinese 
Nuclear Data Center, Beijing, BJ (China). May 1989. (CNDC— 
0002.). In Communication of nuclear data progress: No.1 (1989). 
85p. Order Number DE91618227. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. INTERMEDIATE MASS NUCLEIcross sections; IN- 
TERMEDIATE MASS NUCLE/I/neutron reactions; MEV RANGE 
10-100; NUCLEAR THEORY 


11881 (CNIC—00312, pp. 46) Neutron data evaluation for 
general purpose file. Liu Tingjin (Chinese Nuclear Data Center, 
Beijing, BJ (China)). China Nuclear information Centre, Beijing, BJ 
(China); Chinese Nuclear Data Center, Beijing, BJ (China). May 
1989. (CNDC—0002.). In Communication of nuclear data progress: 
No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. DATAV/evaluation; DATA/neutrons; A CODES; CHINA; 
CROSS SECTIONS; DATA; EVALUATION; NEUTRONS; ENERGY 
RANGE; INTERNATIONAL COOPERATION; M CODES; NU- 
CLEAR DATA COLLECTIONS; NUCLEI 





11882 (CNIC—00312, pp. 46-51) Evaluation of complete 
neutron data for natural tungsten. Ma Gonggui (Sichuan Univ., 
Chengdu, SC (China). Inst. of Nuclear Science and Technology); 
Wang Shiming; Zou Yiming. China Nuclear information Centre, Bei- 
jing, BU (China); Chinese Nuclear Data Center, Beijing, BJ (China). 
May 1989. (CNDC—0002.). In Communication of nuclear data 
progress: No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. EVALUATED DATA/tungsten; TUNGSTEN/evaluated 
data; TUNGSTEN/neutron reactions; A CODES; CAPTURE; COM- 
PARATIVE EVALUATIONS; TUNGSTEN; EVAPORATION MODEL; 
HAUSER-FESHBACH THEORY; INELASTIC SCATTERING; KEV 
RANGE; MEV RANGE; NEUTRONS; OPTICAL MODELS; TOTAL 
CROSS SECTIONS 


11883  (CNIC—00312, pp. 51-54) Neutron data evaluations of 
31P, S and K. Zhou, Y.Y. (Nanjing Univ., JS (China). Dept. of 
physics); Shi, Y.; Han, M. China Nuclear Information Centre, Bei- 
jing, BJ (China); Chinese Nuclear Data Center, Beijing, BU (China). 
May 1989. (CNDC—0002.). In Communication of nuclear data 

rogress: No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. PHOSPHORUS 31/evaluated data; POTASSIUM 
evaluated data; SULFUR/evaluated data; ANGULAR DISTRIBU- 
TION; CROSS SECTIONS; ENERGY RANGE; ENERGY 
SPECTRA; M CODES; NEUTRON REACTIONS; POTASSIUM; 
SULFUR 


11884 (CNIC—00312, pp. 54) The evaluations of Co and 
55Mn neutron data from 10-5 eV to 20 MeV. Qi Huiquan 
(Qinghua Univ., Beijing, BJ (China). Dept. of Physics); Liu Yun- 
chang. China Nuclear Information Centre, Beijing, BJ (China); 
Chinese Nuclear Data Center, Beijing, BJ (China). May 1989. 
(CNDC—0002.). In Communication of nuclear data progress: No.1 
(1989). 85p. Order Number DE91618227. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. COBALT 59/evaluated data; MANGANESE 55/ 
evaluated data; ANGULAR DISTRIBUTION; CROSS SECTIONS; 
ENERGY RANGE; ENERGY SPECTRA; NEUTRON REACTIONS 


11885 (CNIC—00312, pp. 55) Evaluation of neutron nuclear 
data for natural titanium and antimony. Yao Lishan (Lanzhou 
Univ., GS (China). Inst. of Nuclear Research). China Nuclear Infor- 
mation Centre, Beijing, BJ (China); Chinese Nuclear Data Center, 
Beijing, BJ (China). May 1989. (CNDC—0002.). In Communication 
of nuclear data progress: No.1 (1989). 85p. Order Number 
DE91618227. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. ANTIMONY/evaluated data; TITANIUM/evaluated 
data; A CODES; ANGULAR DISTRIBUTION; ANTIMONY; CROSS 
SECTIONS; ENERGY RANGE; EVAPORATION MODEL; M 
CODES; NEUTRON REACTIONS; OPTICAL MODELS; RESO- 
NANCE; SCATTERING; TITANIUM 


11886 (CNIC-00312, pp. 56-60) Neutron data evaluation of 
fission product nuclides Gd, %2Sm and 1771. Ma Gonggui 
(Sichuan Univ., Chengdu, SC (China). Inst. of Nuclear Science and 
Technology); Wang Shiming; Zhou Yiming. China Nuclear Informa- 
tion Centre, Beijing, BU (China); Chinese Nuclear Data Center, 
Beijing, BJ (China). May 1989. (CNDC—0002.). In Communication 
of nuclear data progress: No.1 (1989). 85p. Order Number 
DE91618227. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. GADOLINIUM 155/evaluated data; IODINE 127/ 
evaluated data; SAMARIUM 152/evaluated data; CAPTURE; 
COMPARATIVE EVALUATIONS; ENERGY RANGE; FISSION 
PRODUCTS; NEUTRON REACTIONS; NEUTRONS; TOTAL 
CROSS SECTIONS 


11887 (CNIC—00312, pp. 61-63) Neutron data evaluation for 
7Li(n, n’t)*He reaction. Yu Baosheng (Chinese Nuclear Data Cen- 
tre, Beijing, BJ (China)); Cai Dunjiu. China Nuclear Information 
Centre, Beijing, BJ (China); Chinese Nuclear Data Center, Beijing, 
BJ (China). May 1989. (CNDC—0002.). In Communication of nu- 
clear data progress: No.1 (1989). 85p. Order Number 
DE91618227. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. LITHIUM 7/evaluated data; ALPHA PARTICLES; AN- 
GULAR DISTRIBUTION; COMPARATIVE EVALUATIONS; CROSS 
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SECTIONS; LITHIUM 7 TARGET; NEUTRON REACTIONS; SCAT- 
TERING 


11888 (CNIC—00312, pp. 63-65) Evaluations of the experi- 
mental data of photoneutron cross sections of nuclides D, 
*Be, As, Zr and ‘7’. Zhou, Y.Y. (Nanjing Univ., JS (China). 
Dept. of Physics); Jiao, H.Z. China Nuclear Information Centre, 
Beijing, BJ (China); Chinese Nuclear Data Center, Beijing, BJ 
(China). May 1989. (CNDC—0002.). In Communication of nuclear 
data progress: No.1 (1989). 85p. Order Number DE91618227. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. ARSENIC 75/evaluated data; BERYLLIUM 9/ 
evaluated data; DEUTERIUMevaluated data; IODINE 127/ 
evaluated data; ZIRCONIUM/evaluated data; COMPARATIVE 
EVALUATIONS; CROSS SECTIONS; DEUTERIUM; MEV RANGE; 
PHOTONEUTRONS; ZIRCONIUM 


11889 (CNIC—00312, pp. 67) Evaluation of neutron data. 
Wu Zhihua (Fudan Univ., Shanghai, SH (China)); Sun Yaode; 
Wang Yansen. China Nuclear Information Centre, Beijing, BJ 
(China); Chinese Nuclear Data Center, Beijing, BJ (China). May 
1989. (CNDC—0002.). In Communication of nuclear data progress: 
No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. CADMIUM/evaluated data; INDIUM/evaluated data; 
SILVER/evaluated data; CADMIUM; ENERGY RANGE; EVALUA- 
TION; INDIUM; NEUTRONS; SILVER 


11890 (CNIC—00312, pp. 70) Improvements of the five pro- 
grams. Lu Guoxiong (Guangxi Univ., Nanning (China). Dept. of 
Physics); Qiu Guochun; Huang Zhongfu. China Nuclear Information 
Centre, Beijing, BU (China); Chinese Nuclear Data Center, Beijing, 
BJ (China). May 1989. (CNDC—0002.). In Communication of nu- 
clear data ress: No.1 (1989). 85p. Order Number 
DE91618227. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. A CODES/resonance; C CODES/resonance; RESO- 
NANCE; CROSS SECTIONS; MAXIMUM-LIKELIHOOD FIT; 
MODIFICATIONS; NEUTRON REACTIONS 


11891 (CNIC—00312, pp. 74) Approximate calculation of 
doppler broadening resonance integral for asymptotic spectra. 
Li Jieping (Beijing Normal Univ., BJ (China). Inst. of Low Energy 
Nuclear Physics). China Nuclear Information Centre, Beijing, BJ 
(China); Chinese Nuclear Data Center, Beijing, BJ (China). May 
1989. (CNDC—0002.). in Communication of nuclear data progress: 
No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. DOPPLER BROADENING/computer calculations; 
ABSOLUTE ZERO TEMPERATURE; CROSS SECTIONS; ER- 
RORS; RESONANCE INTEGRALS; SPECTRA 


11892 (CNIC—00312, pp. 17-19) Progress of the associated 
gamme-ray research from 14 MeV neutron reaction. Zhou 
Hongyu (Beijing Normal Univ., BU (China). Inst. of Low Energy Nu- 
clear Physics); Fan Guoying; Yan Yiming; Hua Ming; Wen Cheniin; 
Tang Lin. China Nuclear Information Centre, Beijing, BJ (China); 
Chinese Nuclear Data Center, Beijing, BJ (China). May 1989. 
(CNDC—0002.). In Communication of nuclear data progress: No.1 
(1989). 85p. Order Number DE91618227. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. GAMMA RADIATION/gamma spectra; THER- 
MONUCLEAR REACTOR MATERIALS/angular distribution; 
THERMONUCLEAR REACTOR MATERIALS/neutron reactions; 
ALUMINIUM; COCKCROFT-WALTON ACCELERATORS; DIFFER- 
ENTIAL CROSS SECTIONS; GAMMA SPECTROMETERS; MEV 
RANGE 10-100; NEUTRONS 


11893 (CNIC~-00312, pp. 23-24) Determination of the aver- 
age neutron energy using cross section ratio of the “Ni(n, 
p)"8*™Cof®Ni(n, 2n)>’Ni reactions. Yuan Jungian (Lanzhou 
Univ., GS (China)); Wang Yongchang; Qiu Jiuzi; Wang Huamin; 
Ren Zhongliang; Yang Jingkang. China Nuclear Information Centre, 
Beijing, BJ (China); Chinese Nuclear Data Center, Beijing, BJ 
(China). May 1989. (CNDC—0002.). In Communication of nuclear 
data progress: No.1 (1989). 85p. Order Number DE91618227. 
Source: OSTI;NTIS (US Sales Only);INIS. 
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Short note. ENERGY RANGE/cross sections; NEUTRONS/ 
energy range; ACTIVITY LEVELS; COBALT 58; EXPERIMENTAL 
DATA; INCIDENCE ANGLE; NEUTRON SOURCE FACILITIES; 
NEUTRON REACTIONS; NEUTRONS; NICKEL 57; NICKEL 58 
TARGET; S| SEMICONDUCTOR DETECTORS 


11894 (CNIC—00312, pp. 55) Progress on evaluation of 
neutron nuclear data. Tang Guoyou (Beijing Univ. (China). Inst. of 
Heavy lon Physics). China Nuclear Information Centre, Beijing, BJ 
(China); Chinese Nuclear Data Center, Beijing, BJ (China). May 
1989. (CNDC—0002.). In Communication of nuclear data progress: 
No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. CALCIUM/evaluated data; CALCIUM; CROSS SEC- 
TIONS; DELAYED NEUTRONS; ENERGY RANGE; NEUTRON 
REACTIONS; NEUTRON SPECTRA; URANIUM 238 


11895 (CNIC—00312, pp. 12-13) The small angle scattering 
cross sections of 14.7 MeV neutron for 7°®U. Qi Huiquan 
(Qinghua Univ., Beijing, BJ (China). Dept. of Physics); Chen Ying- 
tang; Chen Qiankun; Li Hucheng; Chen Zemin; Chen Zhenpeng. 
China Nuclear Information Centre, Beijing, BJ (China); Chinese 
Nuclear Data Center, Beijing, BJ (China). May 1989. (CNDC— 
0002.). In Communication of nuclear data progress: No.1 (1989). 
85p. Order Number DE91618227. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. SMALL ANGLE SCATTERING/differential cross sec- 
tions; URANIUM 238 TARGET/neutrons; COCKCROFT-WALTON 
ACCELERATORS; COMPARATIVE EVALUATIONS; EXPERIMEN- 
TAL DATA; MEV RANGE 10-100; MODIFICATIONS; OPTICAL 
MODELS; POSITION SENSITIVE DETECTORS; URANIUM 238; 
NEUTRONS 


11896 (CNIC—00312, pp. 60-61) Progress on nuclear data 
evaluation at Wuhan University. Liu Yanping (Wuhan Univ., HB 
(China)). China Nuclear Information Centre, Beijing, BJ (China); 
Chinese Nuclear Data Center, Beijing, BJ (China). May 1989. 
(CNDC-—0002.). In Communication of nuclear data progress: No.1 
(1989). 85p. Order Number DE91618227. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. BARIUM 138/evaluated data; MOLYBDENUM 98/ 
evaluated data; ZIRCONIUM 92/evaluated data; FAST FISSION; 
FISSION PRODUCTS; MOLYBDENUM 100; MOLYBDENUM 95; 
MOLYBDENUM 97; NEUTRON REACTIONS; OPTICAL MODELS; 
URANIUM 235 


11897 (CNIC—00312, pp. 71) Program for the simultaneous 
analysis of three cross sections for fissile isotopes. Giu 
Guochun (Guangxi Univ., Nanning (China). Dept. of Physics); Cao 
Hengdao. China Nuclear Information Centre, Beijing, BJ (China); 
Chinese Nuclear Data Center, Beijing, BJ (China). May 1989. 
(CNDC-—0002.). In Communication of nuclear data progress: No.1 
(1989). 85p. Order Number DE91618227. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. FISSILE MATERIALS/cross sections; A CODES; 
CAPTURE; DOPPLER BROADENING; EV RANGE; FISSION; 
FORTRAN; LEAST SQUARE FIT; NEUTRONS; PLUTONIUM 241; 
RESONANCE 


11898 (CNIC-00312, pp. 71-73) Doppler broadened cross- 
sections calculated by complex probability integral. Zhong 
Wenfa (Qinghua Univ., Beijing, BJ (China)); Zhuang Youxiang. 
China Nuclear Information Centre, Beijing, BJ (China); Chinese 
Nuclear Data Center, Beijing, BJ (China). May 1989. (CNDC- 
0002.). In Communication of nuclear data progress: No.1 (1989). 
85p. Order Number DE91618227. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. DOPPLER BROADENING/integral calculus; COM- 
PARATIVE EVALUATIONS; CROSS SECTIONS; NEUTRONS; 
PLUTONIUM 239; PROBABILISTIC ESTIMATION; RESONANCE; 
URANIUM 233 


11899 (CNIC—00312, pp. 74) A code of doppler broadening 
resonance integral for asymptotic spectra. Li Jieping (Beijing 
Normal Univ., BJ (China). Inst. of Low Energy Nuclear Physics); 
Gu Yongti. China Nuclear Information Centre, Beijing, BJ (China); 
Chinese Nuclear Data Center, Beijing, BJ (China). May 1989. 
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(CNDC—0002.). In Communication of nuclear data progress: No.1 
(1989). 85p. Order Number DE91618227. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. DOPPLER BROADENING/computer codes; ABSO- 
LUTE ZERO TEMPERATURE; BREIT-WIGNER FORMULA; 
CROSS SECTIONS; FORTRAN; RESONANCE INTEGRALS; 
SPECTRA 


11900 (CONF-910414—5) TORT: Three dimensional Oak 
Ridge discrete ordinates neutron/photon transport code. 
Rhoades, W.A.; Childs, R.L. Oak Ridge National Lab., TN (USA). 
[1991]. 5p. Sponsored by U.S. Department of Defense. DOE Con- 
tract AC05-840R21400. From International topical meeting on 
advances in mathematics, computations and reactor physics; Pitts- 
burgh, PA (USA); 28 Apr - 2 may 1991. Order Number 
DE91006606. Source: OSTI;NTIS; GPO Dep. 

Short communication. NEUTRON TRANSPORTS’ codes; PHO- 
TON TRANSPORT/t codes; DISCRETE ORDINATE METHOD; 
SHIELDING; BOLTZMANN EQUATION 


11901 (CONF-910414-21) The weighted-difference form of 
the nodal diffusion method in cylindrical geometry. Deleanu, 
L.; Azmy, Y.Y.; Primm, R.T. lll. Oak Ridge National Lab., TN 
(USA). [1991]. 9p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From International topical meet- 
ing on advances in mathematics, computations and reactor 
physics; Pittsburgh, PA (USA); 28 Apr - 2 may 1991. Order Num- 
ber DE91007849. Source: OSTI;NTIS; GPO Dep. 

A nodal integral method is derived for the neutron diffusion equa- 
tion in cylindrical, r — 2 geometry. The final discrete-variable 
equations that express nodal balance of neutrons and net current 
continuity across node boundaries, are cast in a_ five-point, 
weighted-difference form. These equations are identical in form, 
but with different expressions for the spatial weights, to their coun- 
terparts in cartesian geometry. Hence, the iterative procedure 
previously developed for the latter, is used to solve our newly 
installed r — z nodal method in the production code BOLD- 
VENTURE. Preliminary numerical experiments on simple one and 
two group, fixed source, test problems demonstrate the superior 
accuracy of the nodal method compared to the finite difference 
method. 9 refs., 1 fig., 4 tabs. 


11902 (INIS-mf—12745, pp. 716-723) Reflectivity and filter- 
ing characteristics of pyrolytic graphite. Adib, M.; Abdel-Kawy, 
A.; Ashry, A.; Abbas, Y.; Wahba, W. Egyptian Society of Nuclear 
Sciences and Applications, Cairo (Egypt). 1988. 426p. (CONF- 
8803238-: 4. conference of nuclear sciences and applications, 
Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth Con- 
ference on Nuclear Sciences and Applications. Vol. 2: Radiation 
sources; application and technology; basic nuclear sciences. Order 
Number DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

The neutron transmission measurements through oriented py- 
rolytic graphite (P.G. crystal) were carried out in the wavelength 
band from 0.15 nm to 6.5 nm at different orientations of the (002) 
plane of the crystal w.r.t. the neutron beam direction. It was found 
that the P.G. crystal may be tuned for optimum scattering of 
second-order neutrons in the wavelength ranging between 0.112 
nm and 0.425 nm, by adjusting the filter in an appropriate orienta- 
tion. The reflectivity of (002), (004) and (006) planes of P.G. were 
measured and the following results are obtained: the reflectivity of 
(002) plane was found to be 99% by (transmission method). The 
ratio of the integrated intensity of the reflected neutrons from (004) 
and (006) is 3.14+-0.25 and is found to be in agreement with the 
calculated ratio. The measurements were performed using the 
fixed scattering angle spectrometer installed in front of the ET-RR- 
1 reactor horizontal channel. 


11903 (INIS-mf—-12771) Determination of fast neutrons en- 
ergy spectra by Monte-Carlo Method. Chetaine, A. Universite 
Mohammed 5, Rabat (Morocco). Faculte des Sciences. 18 Oct 
1986 113p. (In French). Order Number DE91618254. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Two computation codes based on the Monte-Carlo method are 
established for studying the spectrometry of neutrons with 14 Mev 
as initial energy. The spectra are determined, on one hand, around 
a neutron generator Ti-T target and, on the other hand, in a big 





paraffin cylinder. One code allows to determine the spectrum of 
neutrons irradiating the sample at various distances from the Ti-T 
target versus accelerator parameters: high voltage, atomic or 
molecular nature of deuterons beam, target thickness and materi- 
als surrounding the target. The other code determines neutron 
spectra at various positions inside and outside the 30 x 30 cm 
paraffin cylinder. The validity of the procedure used in these codes 
is verified by determining the spectrum of neutrons crossing a big 
surface, using the procedure in question and using direct simula- 
tion method. The biasing procedure used in the two codes permits 
to have results with good statistics from a reduced number of 
drawings. 70 figs.; 62 refs.; 1 tab. (author). 


11904 (INIS-SU-226/A, pp. 18-20) Particularities of Vavilov- 
Cherenkov radioradiation from cascades of elementary 
particle. Gusev, G.A. (AN SSSR, Moscow (USSR). _ Inst. 
Yadernykh Issledovanij). AN SSSR, Moscow (USSR). Fizicheskij 
Inst. 1989. 49p. (in Russian). In Experimental and theoretical 
physics: Collection. | Order Number DE91003070. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Peculiarities of coherent Vavilov-Cherenkov radiowave radiation 
from charge excess of a cascade of an elementary particle due to 
the finite charege track size and its nonstationary behaviour along 
the track are considered. Possible application of the effect to 
Cherenkov radiation of gluons during hadron interactions at high 
energies is discussed. 7 refs. 


11905 (INIS-SU-229, pp. 252) Electromagnetic shower de- 
velopment in crystals with account for linear polarization of + 
quanta. Nadzhafov, |.M.; Radzhabov, M.R. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (In Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. CRYSTALS/photon beams; SHOWERS/ 
crystals; BREMSSTRAHLUNG; CRYSTALS; ENERGY DE- 
PENDENCE; GAMMA RADIATION; PENETRATION DEPTH; 
SHOWERS; SPIN ORIENTATION 


11906 (INIS-SU-229, pp. 469) Calculations of evaluater 
neutron data for 23 elements at neutron energy from 2 upto 20 
MeV. Ivanova, S.P.; Fotina, O.V. AN SSSR, Moscow (USSR); Go- 
sudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (in Russian). (CONF-9004158-: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. NUCLEAR DATA COLLECTIONS /Sast fission; 
CROSS SECTIONS; ELASTIC SCATTERING; INELASTIC SCAT- 
TERING; MEV RANGE 01-10; MEV RANGE 10-100; NEUTRONS 


11907 (INIS-SU-229, pp. 462) Method for determination of 
diffusive penetration depth of radioactive atoms into matter. 
Alpatov, V.G.; Bizina, G.E.; Davydov, A.V.; Kartashev, G.R.; 
Sadovskij, A.A. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 ref. ATOMS/crystals; ATOMS/penetration depth; 
ATOMS; CRYSTALS; DIFFUSION; GAMMA RADIATION; X RADI- 
ATION 
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11908 § (INIS-SU-229, pp. 474) Use of +7’ transition in '2C 
for measurement of radiation multiplicity of relativistic elec- 
trons in crystals. Andreyashkin, M.Yu.; Zabaev, V.N.; Kalinin, 
B.N.; Naumenko, G.A.; Potylitsin, A.P.; Stibunov, V.N. AN SSSR, 
Moscow (USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR); Leningradskij Gosu- 
darstvennyj Univ., Leningrad (USSR). 1990. 540p. (In Russian). 
(CONF-9004158-: 40. All-Union conference on nuclear spec- 
troscopy and nuclear structure, Leningrad (USSR), 10-13 Apr 
1990). In Nuclear spectroscopy and nuclear structure: Nuclear 
spectroscopy and nuclear shape. Summaries of . Order 
Number DE91003067. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref., 1 tab. ELECTRONS/crystals; ELECTRONS/ 
gamma _ radiation; CARBON 12; ELECTRONS; CRYSTALS; 
ENERGY-LEVEL TRANSITIONS; EXPERIMENTAL DATA; GER- 
MANIUM; MEV RANGE 10-100; MEV RANGE 100-1000; 
MULTIPLICITY; ORIENTATION; PHOTONS; RADIATION FLUX; 
TUNGSTEN 


11909 (ITEF-95-89) Calculation and optimization of focus- 
ing electrostatic field for experiment on measurement of free 
neutron lifetime. Chernyshov, V.S.; Kalebin, S.M.; Ivanov, R.N.; 
Pershukov, A.P.; Artamonov, V.S. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teo- 
reticheskoj i Ehksperimental'noj Fiziki. 1989. 14p. (in Russian). 
Order Number DE91620174. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Optimal sizes of the proton detector focusing system used in the 
experiment on determination of life-time of a free neutron are cal- 
culated. Angles of proton incidence on the plane of the detector 
window don’t exceed 27 deg. Distances which protons fly along the 
neutron beam axis before they appear in the detector is less 4.3 
cm. Analysis of proton trajectories an investigation of focusing sys- 
tem stability during transverse oscillations of a neutron beam 
permits to choose necessary width of the proton counter window 
by means of which all protons run to recording volume. 10 refs.; 8 
figs. 
11910 


(LA-11742-MS) Predicted Bremsstrahlung genera- 
tion by energetic electron beams. Faehi, R.J.; Snell, C.M.; 
Keinigs, R.K. Los Alamos National Lab., NM (USA). Jan 1991. 


57p. Sponsored by U.S. DOE Defense Prog 
tract W-7405-ENG-36. Order 
OSTI;NTIS; GPO Dep. 

The CYLTRAN photor/electron Monte Carlo code has been em- 
ployed to predict Bremsstrahlung generation by monoenergetic 
electron beams from 10 to 1000 MeV. The forward-directed 
Bremsstrahlung intensity is investigated as a function of beam 
energy converter thickness, and material. At high energies, the for- 
ward extraction efficiency is maximized by using converters that 
are about 0.1-electron ranges thick. The largest intensities are at- 
tained with low-Z converter materials such as beryllium. Because 
the Bremsstrahlung radiation is strongly forward-directed, low diver- 
gence of the incident electron beam is crucial. Under deal 
conditions, a 1000-MeV beam can produce intensities up to 10° 
MeV per steradian, per incident electron. 9 refs., 32 figs., 12 tabs. 


11911 (LA-11952) MCNP S(a8) detector scheme. Hen- 
dricks, J.S.; Prael, R.E. Los Alamos National Lab., NM (USA). Oct 
1990. 76p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-36. Order Number DE91007165. Source: 
OSTI;NTIS; GPO Dep. 

An approximate method to allow S(a,B) thermal collision contri- 
butions to point detectors and DXTRAN by Prael has been 
implemented in MCNP4. The method is described and test results 
are presented, including some results that indicate inadequacies in 
the NJOY processing of the nuclear data. 9 refs., 53 figs., 6 tabs. 


11912 (LA-UR-90-2860) Monte Carlo photon benchmark 
problems. Whalen, D.J.; Hollowell, D.E.; Hendricks, J.S. Los 
Alamos National Lab., NM (USA). [1991]. 6p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
910414-2: International topical meeting on advances in 
mathematics, computations and reactor physics, Pittsburgh, PA 
(USA), 28 Apr - 2 may 1991). Order Number DE90016445. 
Source: OSTI;NTIS; GPO Dep. 


rams. DOE Con- 
Number DE91007164. Source: 
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Photon benchmark calculations have been performed to validate 
the MCNP Monte Carlo computer code. These are compared to 
both the COG Monte Carlo computer code and either experimental 
or analytic results. The calculated solutions indicate that the Monte 
Carlo method, and MCNP and COG in particular, can accurately 
model a wide range of physical problems. 


11913 (LA-UR-90-3951) Monte Carlo photon benchmark 
problems. Whalen, D.J. (Brigham Young Univ., Provo, UT (USA)); 
Hollowell, D.E.; Hendricks, J.S. Los Alamos National Lab., NM 
(USA). [1990]. 10p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-36. (CONF-910414~—22: International 
topical meeting on advances in mathematics, computations and re- 
actor physics, Pittsburgh, PA (USA), 28 Apr - 2 may 1991). Order 
Number DE91004853. Source: OSTI;NTIS;INIS; GPO Dep. 

Photon benchmark calculations have been performed to validate 
the MCNP Monte Carlo computer code. These are compared to 
both the COG Monte Carlo computer code and either experimental 
or analytic results. The calculated solutions indicate that the Monte 
Carlo method, and MCNP and COG in particular, can accurately 
model a wide range of physical problems. 8 refs., 5 figs. 


11914 (LA-UR-91-167) Investigation of linear- 
discontinuous angular differencing for the 1-D 
spherical-geometry S, equations. Walters, W.F.; Morel, J.E. Los 
Alamos National Lab., NM (USA). [1991]. 9p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
910414-10: International topical meeting on advances in 
mathematics, computations and reactor physics, Pittsburgh, PA 
(USA), 28 Apr - 2 may 1991). Order Number DE91007399. 
Source: OSTI;NTIS; GPO Dep. 

In this paper two new angular differencing schemes for use in 
spheres are derived and examined. These two schemes are the 
standard linear discontinuous (SLD) scheme and a hybrid scheme. 
In the hybrid scheme the angular flux is assumed to be quadratic 
and continuous in the angular cell whose boundary is the starting 
direction (u = —1) and SLD in all other angular cells. The hybrid 
scheme is called the LDQ scheme. For smooth problems, both 
schemes are shown to exhibit fourth-order convergence as the an- 
gular mesh is refined while weighted-diamond (WD) and 
diamond-difference (DD) schemes are second order. For more diffi- 
cult problems, all methods exhibit approximately second-order 
convergence, but the discontinuous schemes are always more ac- 
curate. The LDQ scheme is shown to have all the advantages of 
the SLD scheme while yielding in a more nearly isotropic flux at 
the center of the sphere. Hence, the LDQ scheme should be the 
method of choice in problems where the WD and DD schemes are 
not sufficiently accurate. 5 refs., 3 figs., 1 tab. 


11915 (UCRL-JC—104787) Discontinuous finite-element 
transport solutions in the thick diffusion limit in Cartesian ge- 
ometry. Adams, M.L. Lawrence Livermore National Lab., CA 
(USA). 7 Jan 1991. 17p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE ‘Contract W-7405-ENG-48. (CONF-910414—17: 
International topical meeting on advances in mathematics, compu- 
tations and reactor physics, Pittsburgh, PA (USA), 28 Apr - 2 may 
1991). Order Number DE91007620. Source: OSTI;NTIS;INIS; GPO 
Dep. 

We analyze the behavior of discontinuous finite-element methods 
(DFEMs) for problems that contain diffusive regions. We find that in 
slab geometry most of these methods perform quite well, but that 
the same is not true in XY or XYZ geometry. In these geometries, 
we find that there are two distinct sets of DFEMS. Methods in one 
set produce unphysical solutions in diffusive regions; the other 
leading-order solutions that satisfy discretizations of the correct 
diffusion equation. We show that two simple properties of the finite- 
element weight functions are sufficient to guarantee that a DFEM 
belongs to the latter set. We show, however, that even these 
DFEMs suffer from several defects: their leading-order solutions 
are in general discontinuous, they satisfy diffusion discretizations 
that can be ill-behaved, and they may not be accurate given 
boundary layers that are not resolved by the spatial mesh. We dis- 
cuss the practical significance of these defects, and we show that 
liberal modification of some DFEMs can eliminate the defects. We 
present numerical results from simple test problems; these fully 
agree with our analysis. 15 refs., 6 figs., 1 tab. 
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11916 (UCRL-JC—105626) Response matrix Monte Carlo 
based on a general geometry local calculation for electron 
transport. Ballinger, C.T. (Lawrence Livermore National Lab., CA 
(USA)); Rathkopf, J.A.; Martin, W.R. Lawrence Livermore National 
Lab., CA (USA). 1991. 13p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-910414—-19: 
International topical meeting on advances in mathematics, compu- 
tations and reactor physics, Pittsburgh, PA (USA), 28 Apr - 2 may 
1991). Order Number DE91007638. Source: OSTI;NTIS;INIS; GPO 
Dep. 

A Response Matrix Monte Carlo (RMMC) method has been de- 
veloped for solving electron transport problems. This method was 
born of the need to have a reliable, computationally efficient trans- 
port method for low energy electrons (below a few hundred keV) in 
all materials. Today, condensed history methods are used which 
reduce the computation time by modeling the combined effect of 
many collisions but fail at low energy because of the assumptions 
required to characterize the electron scattering. Analog Monte 
Carlo simulations are prohibitively expensive since electrons un- 
dergo coulombic scattering with little state change after a collision. 
The RMMC method attempts to combine the accuracy of an ana- 
log Monte Carlo simulation with the speed of the condensed 
history methods. Like condensed history, the RMMC method uses 
probability distributions functions (PDFs) to describe the energy 
and direction of the electron after several collisions. However, un- 
like the condensed history method the PDFs are based on an 
analog Monte Carlo simulation over a small region. Condensed his- 
tory theories require assumptions about the electron scattering to 
derive the PDFs for direction and energy. Thus the RMMC method 
samples from PDFs which more accurately represent the electron 
random walk. Results show good agreement between the RMMC 
method and analog Monte Carlo. 13 refs., 8 figs. 
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Refer also to citation(s) 10562, 10848, 10854, 10859, 10992, 
10993, 10994, 10995, 11191, 11200 


11917 (ANSTO/E-683) Application of the photon-fluence 
scaling theorem to absorbed dose calorimetry for 
bremsstrahlung peak energy >1.02 MeV. Sherlock, S.L. Aus- 
tralian Nuclear Science and Technology Organisation, Lucas 
Heights (Australia). Aug 1989. 23p. Order Number DE91619154. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Application of the ‘photon fluence scaling theorem’ allows the 
ionization chamber to be placed at points in media where the pho- 
ton fluence is the same, hence eliminating problems with energy 
response. The theorem is applicable to Compton scattered pho- 
tons. For photon energies greater than 1.02 MeV, pair production 
alters the photon fluence in such a way as to invalidate the scaling 
theorem. In this report the effect of pair production is examined, so 
that a correction may be applied to the photon fluence scaling the- 
orem. This correction extends application of the theorem for 
bremsstrahlung spectra up to at least 25 MeV peak energy. 10 
refs., 4 tabs., 1 fig. 


11918 (IGC—115) Installation and calibration of a lung 
counter at Health and Safety Laboratory, IGCAR. Rajagopal, V. 
(Indira Gandhi Centr e for Atomic Research, Kalpakkam (india). 
Safety Research and Health Physics Progamme); Gopalakrishnan, 
K.S.; Sundararajan, A.R. Indira Gandhi Centre for Atomic Re- 
search, ‘Kalpakkam (india). 1990. 31p. Order Number 
DE91619036. Source: OSTI;NTIS (US Sales Only);INIS. 

A lung counting facility based on phoswich detector system has 
been installed, as a part of the personnel dosimetry programme, at 
Health and Safety Laboratory in IGCAR. The phoswich detector 
has been procured from Ws. Bicron, USA. The calibration has 
been done by means of a realistic chest phantom alongwith the as- 
sociated, organs like lung, lymph nodes and -the liver, obtained 
from Lawrence and Livermore Laboratory, under an IAEA 
organised, inter-calibrati on programme. This report presents a de- 
scription of the lung counting system, the calibration procedures 
adopted and the results obtained. Calibration figures thus obtained 
for principal nuclides like 2°°Pu and 241Am in the organs mentioned 





earlier, for various chestwall thickness and chest composition are 
presented in this report. (author). 9 refs., 15 figs., 3 tabs. 


11919 (NVS-P—12) Individual dose control of workers. 
Keverling Buisman, A.S. (Nederlandse Vereniging voor Stralingshy- 
giene, Eindhoven (Netherlands)). DGMH/HIMH-NVS Collaboration. 
Nederlandse Vereniging voor Stralingshygiene, Eindhoven (Nether- 
lands). Jan 1990. 35p. (in Dutch). Projectnr. 711.0.2.4-01/B.15. 
Order Number DE91622620. Source: OSTI;NTIS (US Sales 
Only);INIS. 

This publication has the character of a set of recommendations 
towards in practice working radiation protection specialists who are 
involved within their company or institute with the organization and 
performance of measurements in order to control the individual ra- 
diation burden caused by external exposition and _ internal 
contamination in applying radioactive materials and radiation appa- 
ratus. This publication gives information about the practical 
performance of personnel dosimetry at external exposure with a 
personnel dosimeter, which is carried on the body. The individual 
control of internal contamination is a much more complicated task. 
This publication assumes, with regard to this part, that people who 
are involved with it have been schooled as a radiation specialist 
level-3. For this part this publication contains numerical information 
needed for assessing of the individual effective follow-dose 
equivalence in occurring cases. A list with data of much used ra- 
dionuclides is included. Also dosimetric data are presented which 
may be useful in case of contamination of skin and wounds. (au- 
thor). 14 refs.; 2 figs.; 17 tabs. 


11920 (OEFZS—4565) A test of the IAEA code of practice 
for absorbed dose determination in photon and electron 
beams. Leitner, A. (Bundesamt fuer Eich- und Vermessungswe- 
sen, Vienna (Austria)); Tiefenboeck, W.; Witzani, J.; Strachotinsky, 
C. Oesterreichisches Forschungszentrum Seibersdorf GmbH (Aus- 
tria). Dec 1990. 23p. Order Number DE91622621. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The IAEA Code of Practice TRS 277 gives recommendations for 
absorbed dose determination in high energy photon and electron 
beams based on the use of ionisation chambers calibrated in terms 
of exposure or air kerma. The scope of the present work was to test 
the Code for ©°Co gamma radiation and for several radiation quali- 
ties at four different types of electron accelerators and to compare 
the ionisation chamber dosimetry with ferrous sulphate dosimetry. 
The results show agreement between the two methods within 
about one per cent for all the investigated qualities. In addition the 
response of the TLD capsules of the IAEA/WHO TL dosimetry ser- 
vice has been determined. (Authors) 5 refs., 9 tabs., 3 figs. 
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Refer also to citation(s) 9465, 10452, 10536, 10572, 10655, 10728, 
11214, 11236, 11910 


11921 (BARC—1495) Report of the Nuclear Physics Divi- 
sion for January 1, 1988 to December 31, 1988. Anand, R.P. 
(Bhabha Atomic Research Centre, Bombay (india). Nuclear 
Physics Div.); Vijayaraghavan, P.R. Bhabha Atomic Research Cen- 
tre, Bombay (India). 1990. 137p. Order Number DE91617786. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The major thrust of the Nuclear Physics Division has continued 
to be the same as in previous years, that is, carrying out basic re- 
search in nuclear and solid state physics. The emphasis continues 
to be on developing as much instrumentation locally as possible. 
This report summarises these activities. This year (i.e. 1988) has 
seen the successful completion of the Medium Energy Heavy lon 
Accelerator Project - under which a 14 MV Tandem Van de Graaff 
accelerator (14 UD pelletron accelerator) has been installed and 
commissioned jointly by BARC and TIFR at the TIFR campus. This 
facility was inaugurated on 30th December 1988 at the time of the 
DAE symposium on Nuclear Physics during December 27-31, 
1988. Considerable developmental activity has been carried out for 
creating Pelletron utilisation facilities. Experimental activity at 
Dhruva has also increased and is expected to increase further. 
The report is divided into Nuclear Physics and Solid State Physics 
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Section with a further subdivision into research work and instru- 
ment development. The report is presented in the form of 
summaries. At the end of the report, a list of publications by the 
members of the Division is also given. (orig.). 


11922 (BNL-45731) Reflectivity using neutrons or x-rays? 
A critical comparison. Sinha, S.K. Brookhaven National Lab., Up- 
ton, NY (USA). [1990]. 20p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH00016. (CONF-9008161-3: 
Workshop on methods of analysis and interpretation of neutron re- 
flectivity data, Argonne, IL (USA), 23-25 Aug 1990). Order Number 
DE91008111. Source: OSTI;NTIS;INIS; GPO Dep. 

The relative advantages and disadvantages of neutrons and x- 
rays for reflectivity studies are discussed, in terms of intensities, 
resolutions, backgrounds and selectivities. The general but impor- 
tant question of how to separate the true specular reflectivity from 
the diffuse background is addressed. Finally, certain special cases 
of diffuse scattering, such as scattering from liquid surfaces and 
from multiple interfaces with correlated roughness, are discussed in 
detail. 24 refs., 9 figs. 


11923 (BNL-45732) The characterization of interface 
roughness and other defects in multilayers by x-ray scatter- 
ing. Sinha, S.K. (Brookhaven National Lab., Upton, NY (USA)); 
Sanyal, M.K.; Gibaud, A.; Satija, S.K.; Majirzak, C.F.; Homma, H. 
Brookhaven National Lab., Upton, NY (USA). [1990]. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO00016. (CONF-900688-1: NATO Advanced Study Institute on 
science and technology of nanostructured magnetic materials, 
Crete (Greece), 25 Jun - 7 jul 1990). Order Number DE91007558. 
Source: OSTI;NTIS;INIS; GPO Dep. 

In this paper we present some theoretical and experimental 
results on the characterization of roughness in thin films and multi- 
layers by scattering techniques. Particular attention is focused on 
the difference between specular and diffuse scattering and on cor- 
related roughness between interfaces. 5 refs., 3 figs. 


11924 (CONF-901188—2) The image potential in scanning 
transmission electron microscopy and scanning tunneling mi- 
croscopy. Ritchie, R.H. (Oak Ridge National Lab., TN (USA)); 
Echenique, P.M.; Flores, F.; Manson, J.R. Oak Ridge National 
Lab., TN (USA). [1990]. 12p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From 13. Werner Brandt 
workshop on the interaction of charged particles with matter; Nara 
(Japan); 16-18 Nov 1990. Order Number DE91007837. Source: 
OSTI;NTIS; GPO Dep. 

We sketch developments in the theory of the self-energy of 
charged particles moving near condensed matter surfaces. Some 
applications to experimental results from spectroscopy with elec- 
trons localized in microprobe beams and to electrons tunneling 
across a gap between two metals are considered. 36 refs. 


11925 (CONF-9007197-2) Charge and spin fluctuations in 
the density functional theory. Gyoerffy, B.L. (Bristol Univ. (UK). 
H.H. Wills Physics Lab.); Barbieri, A.; Staunton, J.B.; Shelton, 
W.A.; Stocks, G.M. Oak Ridge National Lab., TN (USA). [1990]. 
21p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC05-840R21400. From Seminar on electronic structure in the 
1990’s; Bad Honnef (Germany, F.R.); 24-26 Jul 1990. Order Num- 
ber DE91007191. Source: OSTI;NTIS; GPO Dep. 

We introduce a conceptual framework which allow us to treat 
charge and spin fluctuations about the Local density Approximation 
(LDA) to the Density Functional Theory (DFT). We illustrate the ap- 
proach by explicit study of the Disordered Local Moment (DLM) 
state in Fe above the Curie Temperature T,and the Mott insulating 
state in MnO. 27 refs., 6 figs. 


11926 (CONF-9008186-1) Theory of bulk and interface 
constant phase elements in electrode- electrolyte systems. Liu, 
S.H. Oak Ridge National Lab., TN (USA). Jan 1991. 36p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC05- 
840R21400. From ICTP working party on electrochemistry 
(condensed matter, atomic and molecular aspects); Trieste (Italy); 
17 Aug - 7 sep 1990. Order Number DE91007181. Source: 
OSTI;NTIS;INIS; GPO Dep. 
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This paper summarizes the progress gained in the last few years 
in our understanding of bulk and interface constant-phase-angle 
(CPA) behavior in electrode-electrolyte systems. It is now fairly well 
established that the interface constant-phase element originates 
from the fractal nature of the interface. The complex geometry 
gives rise to a fractal distribution of parallel current paths, and the 
competition between these paths results in the fractional power law 
behavior of the impedance across the interface. On the other hand, 
the early hope of relating the CPA exponent to the fractal dimen- 
sion of the interface has been shown to be unattainable. Our 
understanding of the bulk CPA behavior, which is most prevalent in 
solid electrolytes, is only tentative. It is illustrated using a simple 
model that, under nonlinear dynamical laws that govern the flow of 
ions in the electrolyte, a current in the solid can generate a fractal 
distribution of vacancies which tend to impede the flow. The cur- 
rent is forced to negotiate a complex path through the solid, and 
the resulting fluctuation in path length and flow rate could be a 
source of the CPA behavior. 32 refs., 18 figs. 


11927 (CONF-9010243-12) Recent improvements of the 
parameterization of Bragg peak profile functions. Carpenter, 
J.M.; Dimm, W.C.; Rotella, F.J. Argonne National Lab., IL (USA). 
[1990]. 8p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-31109-ENG-38. From International collaboration on ad- 
vanced neutron sources; Tsukuba (Japan); 21-26 Oct 1990. Order 
Number DE91007658. Source: OSTI;NTIS;INIS; GPO Dep. 

The “Jorgensen” profile function conventionally used to describe 
the shape of observed Bragg peaks in time-of-flight powder neu- 
tron diffraction fits individual peaks very well. However, the 
wavelength or plane spacing variation of the parameters of the 
components of this function, as they are conventionally repre- 
sented in Rietveld analysis, is inappropriate for fitting data 
extending over a wide range of plane spacings, d. We have devel- 
oped a new representation of the d-dependence of the profile 
parameters which are generalizations of Pade’ approximants, have 
built-in physically realistic large- and small-d limiting behavior, and 
provide better fits to parameters derived from individual peak fits 
than the conventional forms. We report the results of tests of the 
new parameterization of the profile functions. 3 refs., 5 figs. 


11928 (DOE/ER/45222-5) [Atomic beam studies of the 
interaction of hydrogen with transition metal surfaces]: Tech- 
nical progress report, October 1, 1989-September 30, 1990. 
Boston Univ., MA (USA). Dept. of Physics. [1990]. 8p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG02-85ER45222. 
Order Number DE91007938. Source: OSTI;NTIS; GPO Dep. 

This report presents the investigations of the H/Pd(111) svo*2m. 
Results, equipment and publications are briefly discussca and 
listed. (Fl) 


11929 (DOE/ER/45236-T3) Studies of melting, crystalliza- 
tion, and commensurate-incommensurate transitions in two 
dimensions: Terminal year progress report. Mockler, R.C.; 
O'Sullivan, W.J. Colorado Univ., Boulder, CO (USA). Jun 1990. 
15p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-86ER45236. Order Number DE91007567. Source: 
OSTI;NTIS; GPO Dep. 

The four year period of this contract was devoted to the study of 
two dimensional (2D) systems of particles in their fluid and crys- 
talline phases and especially in their behavior on passage through 
the freezing/melting (F/M) transition. Monolayers of microspheres 
both on the surface of water and trapped in water films between 
parallel quartz plates were used in these studies. In addition, 
macroscopic-size steel spheres were used in similar studies jointly 
with Noel Clark’s group. There was only partial agreement with the 
predictions of theory in the F/M behavior of these 3 systems. The 
air/water (A/W) interface experiments displayed a two-step continu- 
ous F/M transition in agreement with theory for 2.99 ym particles 
with a definite intermediate phase. An A/W system of 1.01 ym 
spheres exhibits what we interpreted to be a first order transition 
with a very narrow coexistence region in place of the hexatic 
phase. The trapped water film monolayer experiments using 1.01 
um spheres showed the same behavior, i.e., a narrow range of 
two-phase coexistence and a first order F/M transition. The steel 
spheres displayed a definite first order F/M transition. The tech- 
niques of electron-beam lithography and plasma etching were used 
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to produce square arrays of wells and parallel linear channels on a 
quartz plate. This together with a second parallel smooth plate 
confined a monolayer if 1.01 4m spheres in a water film. Damped 
lattice dynamics and hydrodynamics interactions were studied us- 
ing the techniques of autocorrelation spectroscopy on a crystalline 
monolayer on the surface of water. Thermal relaxation times and 
Lame coefficients were obtained. Experiments were initiated to 
measure the variation of the surface tension of an A/W interface 
containing a crystalline monolayer at different states of compres- 
sion. 


11930 (DOE/ER/45405-2) [The geometry of disorder: Theo- 
retical investigations of quasicrystals and frustrated magnets]: 
[Progress] report, September 1990—February 1991. Henley, C.L. 
Cornell Univ., Ithaca, NY (USA). [1991]. 6p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-89ER45405. Order 
Number DE91007971. Source: OSTI;NTIS; GPO Dep. 

This report discusses progress and future research on the struc- 
ture of quasicrystals and frustrated magnets. (LSP) 


11931 (IAE-4810-11) Study of relativistic electrons at 
channeling in a beryllium thick crystals. Bobrova, T.A.; Ognev, 
L.l. Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1989. 8p. (in Rus- 
sian). Order Number DE91619859. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The possibility of utilization of beryllium crystals at plane chan- 
neling of electrons with energies of 4-30 MeV is considered. The 
radiation yield at the channeling with regard to its absorption by 
crystals of various thickness is estimated, the comparison with dia- 
mond and sil'zon crystals is performed. 4 refs.; 4 figs. 


11932 (IC—89/375) Hydrogen chemisorption on a_ tight- 
binding solid: Influence of partial occupation of the impurity 
level on the electron characteristics. Cardenas, R. International 
Centre for Theoretical Physics, Trieste (Italy). Dec 1989. 16p. Order 
Number DE91621840. Source: OSTI;NTIS (US Sales Only);INIS. 

The influence of partial occupation of the impurity level on the 
adatom-substrate hopping and the coverage behaviour of the elec- 
tron characteristics of chemisorption is investigated in the 
framework of the Composite Hamiltonian Method. The calculations 
are carried out within the Hartree-Fock approximation for the elec- 
tronic component of the adsorbate and the Bragg-Williams 
approximation for the ionic component. Model calculations for hy- 
drogen chemisorption on the (100) surface of a simple cubic lattice 
are carried out. A significant change in the coverage behaviour of 
the system for the large values of these correlations is found. In all 
cases they lead to a significant damping of the adatom charge, a 
result closer to the experimental situation. This damping effect as 
well as the intra-atomic Coulomb correlations must be considered 
for a correct description of the charge transfer. (author). 17 refs, 4 
figs. 


11933 (IC—89/403) A model for the roughening of recon- 
structed surfaces: Finite-size study and phase diagram. 
Kohanoff, J. (international School of Advanced Studies, Trieste 
(Italy)); Jug, G.; Tosatti, E. International Centre for Theoretical 
Physics, Trieste (Italy). Dec 1989. 17p. Order Number 
DE91621841. Source: OSTI;NTIS (US Sales Only);INIS. 

We present a novel solid-on-solid model loosely mimicking the 
structural properties of reconstructing fcec(110) solid-vapour inter- 
faces. The model allows for the study of the interplay between the 
reconstruction and roughening phase transitions. A numerical finite- 
size transfer-matrix study of the model yields a phase diagram 
where roughening takes place above reconstruction, confirming the 
picture advocated by a related study of Villain and Vilfan for 
Au(110). The nature of both phase transitions is also investigated. 
(author). 25 refs, 4 figs. 


11934 (IC—90/216) A theory for the anisotropic interaction 
between two substitutional magnetic impurities and the mag- 
netic anisotropic effect in dilute magnetic alloys. Satter, M.A. 
International Centre for Theoretical Physics, Trieste (Italy). Aug 
1990. 19p. Order Number DE91617787. Source: OSTI;NTIS (US 
Sales Only);INIS. 





In this paper, a formalism for studying the anisotropic interaction 
between two substitutional magnetic impurities and the magnetic 
anisotropic effect in a dilute noble metal- transition metal magnetic 
alloy has been developed from relativistic scattering theory. The 
theoretical development and the computational techniques of this 
formalism are based on relativistic spin-polarized scattering theory 
and relativistic band structure frameworks. For studying the mag- 
netic anisotropic effect a convenient “working” frame of reference 
with its axes oriented along the fcc crystal axes is set up. This for- 
malism is applied to study the situation for two Fe impurities in 
paramagnetic Au hosts. For AuFe dilute alloy, the two impurity site 
interaction as a function of separation is not oscillatory and the 
anisotropic effect is found to be less than the two site interaction it- 
self only by an order of magnitude. Apart from the anisotropic 
coupling of the two impurity spins to the separation vector, for the 
first time, another weak anisotropic coupling to the crystal axes is 
also contained in the two site interaction. These anisotropic effects 
are the results of the relativistic spin-orbit interaction which are in- 
corporated into the formalism. (author). 22 refs, 5 figs. 


11935 (IC-90/227) Dielectric function of semiconductor su- 
perlattice. Qin Guoyi. International Centre for Theoretical Physics, 
Trieste (Italy). Aug 1990. 14p. Order Number DE91617788. 
Source: OSTI;NTIS (US Sales Only);INIS. 

We present a calculation of the dielectric function for semicon- 
ductor GaAs/Ga,_,AlxAs superlattice taking account of the 
extension of the electron envelope function and the difference of 
both the dielectric constant and width between GaAs and 
Ga,_,AlxAs layers. In the appropriate limits, our results exactly 
reduce to the well-known results of the quasi two-dimensional elec- 
tron gas obtained by Lee and Spector and of the period array of 
two-dimensional electron layers obtained by Das Sarma and 
Quinn. By means of the dielectric function of the superlattice, the 
dispersion relation of the collective excitation and the screening 
property of semiconductor superlattice are discussed and com- 
pared with the results of the quasi two-dimensional system and 
with the results of the periodic array of the two-dimensional elec- 
tron layers. (author). 4 refs, 3 figs. 


11936 (IC—90/231) The determination of the momentum 
matrix elements involved in calculating the dielectric con- 
stants of superlattices using the tight-binding method. Xu 
Zhizhong. International Centre for Theoretical Physics, Trieste 
(Italy). Aug 1990. 14p. Order Number DE91617789. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Using the Wigner-Eckart theorem we have deduced formulae for 
momentum matrix elements in the tight-binding approach in terms 
of some parameters. For Ill-V compound semiconductors some ex- 
plicit expressions have been obtained with four parameters. These 
parameters can be determined by comparing the calculated values 
of electrical or optical constants with their corresponding experi- 
mental values. The formulae have been applied to calculation of 
the imaginary part of the dielectric constant for a monolayer super- 
lattice Gao 47INo 53As/InP (110). (author). 8 refs, 4 figs, 1 tab. 


11937 (IC-90/253) A cluster approximation for the transfer- 
matrix method. Surda, A. International Centre for Theoretical 
Physics, Trieste (italy). Aug 1990. 25p. Order Number 
DE91617790. Source: OSTI;NTIS (US Sales Only);INIS. 

A cluster approximation for the transfer-method is formulated. 
The calculation of the partition function of lattice models is trans- 
formed to a nonlinear mapping problem. The method yields the 
free energy, correlation functions and the phase diagrams for a 
large class of lattice models. The high accuracy of the method is 
exemplified by the calculation of the critical temperature of the 
Ising model. (author). 14 refs, 2 figs, 1 tab. 


11938 (IC-90/261) Transit time for resonant tunneling. Gar- 
cia Calderon, G.; Rubio, A. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1990. 12p. Order Number 
DE91617799. Source: OSTI;NTIS (US Sales Only);INIS. 

This work considers properties of the partial widths in one dimen- 
sional elastic resonant tunneling in order to propose a transit-time 
Tt = (h/27)/(TnT"®*) where Ty, is the elastic width and T’®® the trans- 
mission coefficient at resonance energy. This time is interpreted as 
an average over the resonance energy width. It is shown that the 
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tunneling current density integrated across a sharp resonance is in- 
versely proportional to 7. This transit time may be much larger 
than the values predicted by other definitions. (author). 20 refs. 


11939 (IC-90/281) Elastic constants of the hard disc 
system in the self-consistent free volume approximation. Woj- 
ciechowski, K.W. International Centre for Theoretical Physics, 
Trieste (Italy). Sep 1990. 13p. Order Number DE91617800. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Elastic moduli of the two dimensional hard disc crystal are deter- 
mined exactly within the Kirkwood self-consistent free volume 
approximation and compared with the Monte Carlo simulation re- 
sults. (author). 22 refs, 1 fig., 1 tab. 


11940 (IC-90/282) Magnetism and magnetostriction in a 
degenerate rigid band. Kulakowski, K. (international Centre for 
Theoretical Physics, Trieste (Italy)); Barbara, B. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Sep 1990. 14p. Order 
Number DE91617791. Source: OSTI;NTIS (US Sales Only);INIS. 

We investigate the influence of the spin-orbit coupling on the 
magnetic and magnetoelastic phenomena in ferromagnetic band 
systems. The description is within the Stoner model of a degener- 
ate rigid band, for temperature T = O. (author). 14 refs. 


11941 (INIS-mf—12745, pp. 710-715) Crystal mosaic spread 
determination by slow neutron scattering. Adib, M.; Naguib, K.; 
Abdel Kawy, A.; Ashry, A.; Abbas, Y.; Wahba, M.; Maayouf, M.A. 
Egyptian Society of Nuclear Sciences and Applications, Cairo 
(Egypt). 1988. 4226p. (CONF-8803238—: 4. conference of nuclear 
sciences and applications, Cairo (Egypt), 6-10 Mar 1988). In Pro- 
ceedings of the fourth Conference on Nuclear Sciences and 
Applications. Vol. 2: Radiation sources; application and technology; 
basic nuclear sciences. Order Number DE91003063. Source: 
OSTI;TIS (US Sales Only);INIS. 

A method has been established for’ determination of the crystal 
mosaic spread. The method is based on recording all neutron- 
reflected, under bragg condition, from a certain crystal plane. A 
computer code was developed especially in order to fit the mea- 
sured wavelength’s distribution of the reflected neutrons with the 
calculated one, assuming that the crystal mosaic spread has a 
Gaussian shape. The code accounts for the parameters of the time 
of flight spectrometer used during the present measurements, as 
well as divergence of the incident neutron beam. The developed 
method has been applied for determination of the mosaic spread of 
both zine and pyrolytic graphite (P.G.) crystals. The mosaic spread 
values deduced from the present measurements, are 10’+-6’ and 
3.60°+-0.16° respectively for Zn and P.G. crystals. 


11942 (INIS-SU-220, pp. 92) Angular distribution of Comp- 
ton electrons produced by gamma-quantum in crystals. 
Tkacheva, V.l. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). in Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. 2 refs. CRYSTALS/gamma radiation; ANGULAR DIS- 
TRIBUTION; COMPTON EFFECT; CRYSTALS; DIFFERENTIAL 
CROSS SECTIONS; ELECTRON CHANNELING; ENERGY 
LOSSES; MULTIPLE SCATTERING; RECOILS 


11943 (INIS-SU-220, pp. 93) On charged particle radiation 
in heterogeneous solids. Vel’ko, A.V.; Dyl’ko, |.A.; Kalashnikov, 
N.P. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 
1990. 170p. (In Russian). (CONF-9005296-: 20. All-Union confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 
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Short note. 2 refs. POSITRON CHANNELING/monocrystals; 
POSITRON CHANNELING/thin __ films; CRYSTAL  DOP- 
ING; EPITAXY; INCIDENCE ANGLE; ION IMPLANTATION; 
MONOCRYSTALS; QUANTITY RATIO; THICKNESS 


11944 (INIS-SU-220, pp. 94) Relativistic electron field co- 
herent scattering on inhomogeneities of electron density 
distribution in crystals. Morokhovskij, V.L.; Adejshvili, D.1.; 
Gavrikov, V.B. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. ELECTRON CHANNELING/silicon; COHERENT 
SCATTERING; SILICON; ELECTRON DENSITY; GAMMA 
RADIATION; GEV RANGE 01-10; INCIDENCE ANGLE; 
MONOCRYSTALS; ORIENTATION; X RADIATION 


11945 (INIS-SU-220, pp. 94) Study of channeled electron 
radiation in tungsten crystal using a magnetic spectrometer. 
Babadzhanov, R.D.; Balayan, A.S.; Kalinin, B.N.; Potylitsyn, A.P.; 
Radzhabov, A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. ELECTRON CHANNELING/tungsten; TUNGSTEN; 
GAMMA SPECTRA; MAGNETIC SPECTROMETERS; MEV 
RANGE 100-1000; MONOCRYSTALS; ORIENTATION 


11946 (INIS-SU-—220, pp. 95) Amplification effect of quasi- 
Cherenkov (Garibyan) radiation under temperature gradient. 
Mkrtchyan, A.R.; Aolanyan, A.A.; Mkrtchyan, A.G.; Gasparyan, 
R.A.; Avakyan, R.O.; Taroyan, S.P.; Avetisyan, A.Eh. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-I!ssiedovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Rus- 
sian). (CONF-9005296—: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. QUARTZ/electron beams; CHERENKOV 
RADIATION; GEV RANGE 01-10; INCIDENCE ANGLE; 
MONOCRYSTALS; ORIENTATION; QUARTZ; TEMPERATURE 
GRADIENTS; X RADIATION 


11947 = (INIS-SU-220, pp. 96) Investigation of column struc- 
ture formation on silicon surface after ion bombardment by 
scanning tunnel microscope. Bukharaev, A.A.; Nazarov, A.V.; 
Petukhov, V.Yu.; Salikhov, K.M. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In Theses of 
reports of the 20. All-union conference on physics of charged parti- 
cles interaction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. SILICON/physical radiation effects; COBALT IONS; 
ION BEAMS; IRON IONS; KEV RANGE 10-100; MONOCRYS- 
TALS; NICKEL IONS; ORIENTATION; RADIATION DOSES; 
SCANNING ELECTRON MICROSCOPY; SILICON; SURFACE 
PROPERTIES; TUNNEL EFFECT 


11948 (INIS-SU-220, pp. 98) Study of radiation damages in 
HgCdTe crystals at high doses of implantation. Aksenov, A.|. 
(and others); Vojtsekhovskij, A.V.; Korotaev, A.G. AN SSSR, 
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Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lssledovatel'skij Inst. Yadernoj Fiziki. 1990. 170p. (In Rus- 
sian). (CONF-9005296-: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. CADMIUM TELLURIDES/ion implantation; CADMIUM 
TELLURIDES/physical radiation effects; MERCURY TELLURIDES/ 
ion implantation; MERCURY TELLURIDES/physical radiation 
effects; ALUMINIUM IONS; KEV RANGE 10-100; SOLID SOLU- 
TIONS; TUNGSTEN IONS; VACANCIES 


11949 (INIS-SU-220, pp. 97) Antimony atom distribution in 
delta-doped Si:Sb superlattices. Kvanter, B.Z.; Lenkajt, K.; Niki- 
forov, A.l.; Pirvits, A.; Popov, V.P. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In Theses of 
reports of the 20. All-union conference on physics of charged parti- 
cles interaction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. ANTIMONY/superlattices; SILICON/superlattices; AN- 
TIMONY; SUPERLATTICES; BACKSCATTERING; DIFFUSION; 
EPITAXY; HELIUM IONS; KEV RANGE 100-1000; LAYERS; 
QUANTITY RATIO; SILICON; SPATIAL DISTRIBUTION; TEMPER- 
ATURE DEPENDENCE; THICKNESS; THIN FILMS; VERY HIGH 
TEMPERATURE 


11950 (INIS-SU—220, pp. 99) On the formation of a disor- 
dered region in ion-doped layers of silicon. Krasnopevtsev, 
V.V.; Kudyshev, A.N.; Kaparov, S.E. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In Theses of 
reports of the 20. All-union conference on physics of charged parti- 
cles interaction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. SILICON/ion implantation; SILICON/physical radiation 
effects; ARGON IONS; CRYSTALS; KEV RANGE 10-100; LOW 
TEMPERATURE; MEDIUM TEMPERATURE; ORDER-DISORDER 
TRANSFORMATIONS; POINT DEFECTS; RADIATION DOSES; 
RELAXATION; SILICON; TEMPERATURE DEPENDENCE; VERY 
LOW TEMPERATURE 


11951 (INIS-SU—220, pp. 122) Effect of implanted phospho- 
rus atom location on properties of silicon with high 
concentration of alloyage. Koroteev, Yu.M.; Filipenko, L.A. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvenny] Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296-: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28-30 May 1990). In Theses of reports of the 20. All-union 
conference on physics of charged particles interaction with crystals. 
Order Number DE91003054. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. SILICON/electronic structure; CRYSTAL DOPING; 
ENERGY-LEVEL DENSITY; FERMI LEVEL; INTERSTITIALS; ION 
IMPLANTATION; PHOSPHORUS ADDITIONS; POTENTIALS; SILI- 
CON; STACKING FAULTS; SUPERLATTICES 


11952 (INIS-SU-220, pp. 124) Study of electrophysical 
properties of implanted gallium arsenide samples by Raman 
spectroscopy. Avakyants, L.P.; Gvozdkova, I.A. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel'skij Inst. Yadernoj Fiziki. 1990. 170p. (In Rus- 
sian). (CONF-9005296-: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 





physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. GALLIUM ARSENIDES/raman spectra; BORON 
IONS; CARRIER MOBILITY; CHARGE CARRIERS; CRYSTALS; 
ION IMPLANTATION; N-TYPE CONDUCTORS 


11953 (INIS-SU-220, pp. 134) Investigation of HTSC 
composition and structure by the O@He, “He)'*O nuclear re- 
action and channeled *He ion backscattering. Skakun, N.A.; 
Grinchenko, A.Yu.; Olejnik, V.A.; Slabospitskij, R.P.; Khomyakov, 
G.K. AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 
1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union confer- 
ence on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. CUPRATES/crystal lattices; CUPRATES/quantity ra- 
tio; LANTHANUM COMPOUNDS /crystal lattices; LANTHANUM 
COMPOUNDS /aquantity ratio; STRONTIUM COMPOUNDS/crystal 
lattices; STRONTIUM COMPOUNDS/quantity ratio; BACKSCAT- 
TERING; CUPRATES; HELIUM IONS; HELIUM 3 REACTIONS; 
MEV RANGE 01-10; MONOCRYSTALS; NUCLEAR REACTION 
YIELD; ORIENTATION; OXYGEN 16 TARGET; TYPE-li SUPER- 
CONDUCTORS 


11954 (INIS-SU-220, pp. 135) Use of resonance nuclear re- 
action ‘'O(p,a)"®=N for high temperature superconductor 
crystal structure investigation. Skakun, N.A.; Voronov, A.P.; 
Grinchenko, A.Yu.; Makarov, V.1.; Olejnik, V.A.; Slabospitskij, R.P. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssiedovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296-: 20. All-Union conference on 


physics of charged particle interaction with- crystals, Moscow 
(USSR), 28-30 May 1990). In Theses of reports of the 20. All-union 
conference on physics of charged particles interaction with crystals. 


Order Number DE91003054. Source: 
Only); INIS. 

Short note. CUPRATES/crystal lattices; CUPRATES/quantity ra- 
tio; LANTHANUM COMPOUNDS/crystal lattices; LANTHANUM 
COMPOUNDS/quantity ratio; STRONTIUM COMPOUNDS/crystal 
lattices; STRONTIUM COMPOUNDS/quantity ratio; ALPHA 
PARTICLES; ANGULAR DISTRIBUTION; BACKSCATTERING; 
CUPRATES; DEPTH; HELIUM IONS; MEV RANGE 01-10; 
MONOCRYSTALS; NUCLEAR REACTION YIELD; ORIENTATION; 
OXYGEN 18 TARGET; PROTON CHANNELING; TYPE-Ii SUPER- 
CONDUCTORS 


OSTINTIS (US Sales 


11955 (INIS-SU-220, pp. 136) Observation of structure 
changes in monocrystal at nitrogen temperature by channel- 
ing method. Lebedev, N.Yu.; Pyatkova, T.M.; Klotsman, 1.S.; 
Korobejnikov, V.P. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel'’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. BARIUM COMPOUNDS/crystal-phase transforma- 
tions; CUPRATES/crystal-phase _ transformations; YTTRIUM 
COMPOUNDS/crystal-phase transformations; BACKSCATTERING; 
CUPRATES; KEV RANGE 100-1000; LOW. TEMPERATURE; 
MEDIUM TEMPERATURE; MONOCRYSTALS; ORIENTATION; 
PROTON CHANNELING; TEMPERATURE DEPENDENCE; TRAN- 
SITION TEMPERATURE; TYPE-I] SUPERCONDUCTORS 


11956 (INIS-SU-220, pp. 137) Determination of high tem- 
perature superconductor composition determination by 
nuclear-physical method. Bondarenko, V.N.; Kolot, V.Ya.; Lev- 
enets, B.V.; Chirt, V.K. AN SSSR, Moscow (USSR); Moskovskij 
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Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-lssiedovatel’skij Inst. 
Yadernoj Fiziki. 1990. 170p. (in Russian). (CONF-9005296-: 20. 
All-Union conference on physics of charged particle interaction with 
crystals, Moscow (USSR), 28-30 May 1990). in Theses of reports 
of the 20. All-union conference on physics of charged particles in- 
teraction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. BARIUM COMPOUNDS /quantity ratio; CUPRATES/ 
quantity ratio; YTTRIUM COMPOUNDS/quantity ratio; ALPHA 
BEAMS; BACKSCATTERING; CERAMICS; CUPRATES; MEV 
RANGE 01-10; NUCLEAR REACTION YIELD; OXYGEN 16 TAR- 
GET; PROTON REACTIONS 


11957 (INIS-SU-220, pp. 146) Study of structural materials 
coatings by proton nuclear backscattering. Nguen Mak Kha; 
Romanovskij, E.A.; Yarembash, |.E.; Myakinchenko, S.N.; 
Goryaga, N.G.; Bespalova, O.V.; Galakhmatova, B.S.; Luaj 
Morzena Rafu. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssiedovatel’skij inst. Yadernoj 
Fiziki. 1990. 170p. (in Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). in Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. TITANIUM NITRIDES/ion implantation; ZIRCONIUM 
NITRIDES/ion implantation; BACKSCATTERING; DEPTH; FILMS; 
KEV RANGE 10-100; MEV RANGE 01-10; NITROGEN IONS; 
PROTONS; QUANTITY RATIO 


11958 (INIS-SU—220, pp. 153) Restoration of structural data 
by oscillations of electron elastic backscattering cross sec- 
tion. Garafutdinova, |.A.; Gordeev, Yu.N.; Dudarev, S.L.; 
Shmulevich, |.A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. CRYSTALS/electron beams; CRYSTALS/attice pa- 
rameters; BACKSCATTERING; CROSS SECTIONS; CRYSTALS; 
ENERGY DEPENDENCE; INCIDENCE ANGLE; INTERFERENCE; 
ORIENTATION; TUNGSTEN 


11959 (INIS-SU-220, pp. 157) Study of the kinetics of 
radiation-induced defect annealing by backscattering method. 
Tolstolutskaya, G.D.; Rybalko, V.F.; Kopanets, I.E. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Rus- 
sian). (CONF-9005296-: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INiS. 

Short note. NICKEL/crystal defects; NICKEL/physical radiation 
effects; ACTIVATION ENERGY; ANNEALING; BACKSCATTERING; 
ION CHANNELING; KEV RANGE 100-1000; KINETICS; 
MONOCRYSTALS; NICKEL; XENON IONS 


11960 (INIS-SU-220, pp. 161) Use of polarized ion beams 
in nuclear microanalysis. Soroka, V.l. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). 
(CONF-9005296-: 20. All-Union conference on physics of charged 
particle interaction with crystals, Moscow (USSR), 28-30 May 
1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 
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Short note. SILICON/impurities; SILICON/ion beams; 
BACKSCATTERING; CROSS SECTIONS; MONOCRYSTALS; PO- 
LARIZED BEAMS; RUTHERFORD SCATTERING; SILICON; 
IMPURITIES; SURFACES 


11961 (INIS-SU-220, pp. 100) Study of phosphorus spatial 
distribution in ion-doped layers of transition metals by a scat- 
tering method. Komarov, F.F.; Pil’ko, V.V. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). 
(CONF-9005296-: 20. All-Union conference on physics of charged 
particle interaction with crystals, Moscow (USSR), 28-30 May 
1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. ION IMPLANTATION/nickel; BACKSCATTERING; 
DIFFUSION; HELIUM IONS; INTERFACES; NICKEL; KEV RANGE 
10-100; MEV RANGE 01-10; PHOSPHORUS IONS; RADIATION 
DOSES; THIN FILMS 


11962 (INIS-SU-220, pp. 101) Impurity deep penetration 
during low energy implantation of metal ions. Bojko, E.B.; Ko- 
marov, F.F.; Poplavskij, V.V. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In Theses of 
reports of the 20. All-union conference on physics of charged parti- 
cles interaction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 fig. ION IMPLANTATION/aluminium; ION IMPLAN- 
TATION/iron; BACKSCATTERING; DEPTH; HELIUM IONS; 
ALUMINIUM; IRON; LEAD IONS; MEV RANGE 01-10; QUANTITY 
RATIO; SPATIAL DISTRIBUTION; TIN IONS 


11963 (INIS-SU-220, pp. 102) TaSig formation during low 
energy pulsed ion implantation of silicon. Komarov, F.F.; Lyud- 
chik, O.R.; Sokolov, V.N.; Shogenov, T.K. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). 
(CONF-9005296—: 20. All-Union conference on physics of charged 
particle interaction with crystals, Moscow (USSR), 28-30 May 
1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. SILICON/ion implantation; ANNEALING; HIGH TEM- 
PERATURE; KEV RANGE 01-10; PULSED IRRADIATION; 
RADIATION DOSES; SILICON; TANTALUM IONS; TANTALUM 
SILICIDES; TEMPERATURE DEPENDENCE 


11964 (INIS-SU-220, pp. 105) Effect of ion flux density on 
the structure and phase composition of layers produced by 
Co* ion implantation in Si. Gumarov, G.G.; Petukhov, V.Yu.; 
Khajbullin, 1.B.; Shustov, V.A. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (in Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In Theses of 
reports of the 20. All-union conference on physics of charged parti- 
cles interaction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. SILICON/ion implantation; COBALT IONS; 
COBALT SILICIDES; EPITAXY; FLUX DENSITY; KEV RANGE 10- 
100; LAYERS; ORIENTATION; SILICON 


11965 


(INIS-SU-220, pp. 107) Radiation damage in silicon 
under N* and O* ion high dose implantation. Vatnik, M.P.; 


Dzyuba, G.O.; Panov, M.N.; Sakharov, V.I.; Serenkov, 1.T.; 
Shchehmelin, S.G. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-Issledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 20. All-Union 
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conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. 1 ref. SILICON/ion implantation; AMORPHOUS 
STATE; ANNEALING; BACKSCATTERING; HELIUM IONS; ION 
CHANNELING; KEV RANGE 10-100; KEV RANGE 100-1000; NI- 
TROGEN IONS; ORIENTATION; OXYGEN IONS; PHYSICAL 
RADIATION EFFECTS; RADIATION DOSES; SILICON; VERY 
HIGH TEMPERATURE 


11966 (INIS-SU-220, pp. 111) Semiconductor amorphiza- 
tion under ion implantation. Gverdtsiteli, |.G.; Guldamashvili, A.I.; 
Kuteliya, R.N.; Sadagashvili, M.I. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In Theses of 
reports of the 20. All-union conference on physics of charged parti- 
cles interaction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. SILICON/atomic displacements; SILICON/ion 
implantation; ACTIVATION ENERGY; AMORPHOUS STATE; 
ATOMIC NUMBER; BISMUTH IONS; CRYSTALS; HELIUM IONS; 
HIGH TEMPERATURE; KEV RANGE 10-100; SILICON; TEMPER- 
ATURE DEPENDENCE 


11967 (INIS-SU-220, pp. 112) Defect formation in silicon 
under silicon multicharged ion implantation. Bondareva, T.K.; 
Boyarko, E.Yu.; Kryuchkov, Yu.Yu.; Malyutin, V.M. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-lssiedovate!’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Rus- 
sian). (CONF-9005296-: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. SILICON/atomic displacements; SILICON/ion 
implantation; AMORPHOUS STATE; CRYSTAL DEFECTS; 
DEPTH; KEV RANGE 10-100; MONOCRYSTALS; MULTI- 
CHARGED IONS; RADIATION DOSES; SILICON 


11968 (INIS-SU-220, pp. 115) Edge effects at multicharge 
local implantation. Golubeva, N.G.; Volod’ko, V.G. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Rus- 
sian). (CONF-9005296-: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. GALLIUM ARSENIDES/ion implantation; ANNEAL- 
ING; CRYSTALS; DEPTH; DIFFUSION; HIGH TEMPERATURE; 
SELENIUM IONS; SILICON IONS 


11969 (INIS-SU-220, pp. 116) Structure transformations in 
silicon with high background concentration of boron during 
As or Sb implantation and annealing. Gajduk, P.I. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issiedovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Rus- 
sian). (CONF-9005296-: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. SILICON/ion implantation; AMORPHOUS STATE; 
ANNEALING; ANTIMONY IONS; ARSENIC IONS; ATOMIC DIS- 
PLACEMENTS; BORON IONS; CRYSTAL DEFECTS; CRYSTALS; 
GERMANIUM IONS; KEV RANGE 100-1000; SILICON; VERY 
HIGH TEMPERATURE 





11970 (INIS-SU-220, pp. 118) Comparison of the behaviour 
of 75As*- and ”5As*/"'B* - implanted silicon (100) m 

tals on fast thermal annealing by Rutherford backscattering/ 
channeling methods. Dovgyalio, G.L.; Komarov, F.F.; Safronov, 
N.V.; Shiryaev, S.Yu. AN SSSR, Moscow (USSR); Moskovskij Go- 
sudarstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. SILICON/ion implantation; ANNEALING; ARSENIC 
IONS; BACKSCATTERING; BORON IONS; CHANNELING; HIGH 
TEMPERATURE; KEV RANGE 10-100; MONOCRYSTALS; SILI- 
CON; VERY HIGH TEMPERATURE 


11971 (INIS-SU-220, pp. 119) lon implantation effect on 
PbS structure, phase composition and electrophysical proper- 
tles. Zajkina, R.F.; Drozd, |.A.; Komarov, F.F.; Sarsembinov, 
Sh.Sh.; Sigle, V.O. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—-: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. 1 ref. BARIUM FLUORIDES/ion implantation; LEAD 
SULFIDES/ion implantation, AMORPHOUS STATE; ANNEALING; 
ARGON IONS; ATOMIC DISPLACEMENTS; BORON IONS; 
CRYSTALS; EPITAXY; FILMS; HIGH TEMPERATURE; KEV 
RANGE 10-100; OXYGEN IONS; PHOSPHORUS IONS; RADIA- 
TION DOSES; XENON IONS 


11972 (INIS-SU-220, pp. 120) Boron-ion channeling during 
high energy implantation in silicon. Burenkov, A.F.; Komarov, 
F.F.; Fedotov, S.A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. SILICON/ion channeling; SILICON/ion implantation; 
BORON IONS; DEPTH; INCIDENCE ANGLE; MEV RANGE 
10-100; MONOCRYSTALS; ORIENTATION; PROBABILITY; QUAN- 
TITY RATIO; SILICON; SPATIAL DISTRIBUTION 


11973 (INIS-SU-220, pp. 121) Simulation of distribution 
profile of ions implanted by pulsed high-current beams in 
samples. Vershinin, G.A. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-Issiedovatel’skij Inst. 
Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 20. 
All-Union conference on physics of charged particle interaction with 
crystals, Moscow (USSR), 28-30 May 1990). In Theses of reports 
of the 20. All-union conference on physics of charged particles in- 
teraction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. ION IMPLANTATION/binary alloy systems; ION 
IMPLANTATION/metals; CARBON IONS; COMPUTERIZED SIMU- 
LATION; DEPTH; ENERGY DEPENDENCE; METALS; NITROGEN 
IONS; SPATIAL DISTRIBUTION 


11974 (INIS-SU-220, pp. 125) Numerical simulation of dia- 
mond ion implantation. Akimov, A.N.; Leont’ev, A.V.; Novikov, 
A.P.; Ostretsov, E.F. AN SSSR, Moscow (USSR); Moskovskij Go- 
sudarstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
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Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. DIAMONDS/ion implantation; ATOMIC DISPLACE- 
MENTS; BORON IONS; CRYSTAL DEFECTS; CRYSTALS; 
DEPTH; DIAMONDS; KEV RANGE 10-100; KEV RANGE 100- 
1000; MONTE CARLO METHOD; SPATIAL DISTRIBUTION; 
URANIUM IONS 


11975 (INIS-SU-220, pp. 126) Slowing down, multiple scat- 
tering, dechanneling and profiles during phosphorus and 
aluminium ion implantation in silicon. Samarin, V.V. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Rus- 
sian). (CONF-9005296—: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). in Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. SILICON/ion channeling; ALUMINIUM IONS; 
DEPTH; ION IMPLANTATION; ION-ATOM COLLISIONS; MEV 
RANGE 01-10; MEV RANGE 10-100; MONOCRYSTALS; MONTE 
CARLO METHOD; MULTIPLE SCATTERING; PHOSPHORUS 
IONS; SILICON; SPATIAL DISTRIBUTION 


11976 (INIS-SU-220, pp. 128) lon implantation effect with 
following low temperature annealing on n librium cur- 
rent carrier transport parameters in silicon. Belich, T.V.; 
Kasatkin, A.P.; Kogan, V.M.; Semin, Yu.A.; Tetel’baum, D.I. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (in Russian). (CONF-9005296—: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28-30 May 1990). In Theses of reports of the 20. All-union 
conference on physics of charged particles interaction with crystals. 
Order Number DE91003054. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. SILICON/carrier mobility; SILICON/ion implantation; 
ANNEALING; CRYSTALS; HIGH TEMPERATURE; KEV RANGE 
01-10; KEV RANGE 10-100; LAYERS; N-TYPE CONDUCTORS; 
PHOTOSENSITIVITY; RADIATION DOSES; SILICON 


11977 (INIS-SU-220, pp. 129) Peculiarity of VV-center con- 
centration behaviour in silicon irradiated by nitrogen ions with 
high doses. Lobanova, N.E.; Tetel’baum, A.l.; Paviov, P.V. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lissledovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296—: 20. All-Union conference on 

ysics of charged particle interaction with crystals, Moscow 
(USSR), 28-30 May 1990). in Theses of reports of the 20. All-union 
conference on physics of charged particles interaction with crystals. 
Order Number DE91003054. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. SILICON/ion implantation; ANNEALING; CRYSTALS; 
ELECTRON SPIN RESONANCE; KEV RANGE 10-100; NITRO- 
GEN IONS; P-TYPE CONDUCTORS; RADIATION DOSES; 
SILICON; SOLID CLUSTERS; VERY HIGH TEMPERATURE 


11978 (INIS-SU-220, pp. 132) Crystal structure of yttrium 
ferrite garnet (Y3Fes0,2) epitaxy films doped with nitrogen 
ions. Grinchenko, A.Yu.; Deev, A.S.; Olejnik, V.A.; Svetashov, 
P.A.; Skakun, N.A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. FERRITE GARNETS/ion implantation; YTTRIUM 
COMPOUNDS /ion implantation; ANNEALING; BACKSCATTERING; 
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CRYSTAL STRUCTURE; EPITAXY; FILMS; HELIUM IONS; KEV 
RANGE 10-100; MEV RANGE 01-10; NITROGEN IONS; 
NUCLEAR REACTION YIELD; ORIENTATION; PROTON CHAN- 
NELING; RADIATION DOSES; VERY HIGH TEMPERATURE 


11979 (INIS-SU-220, pp. 133) Use of ‘Bip, a)®Be, 
1B(He,p)'*C nuclear reactions for determination of location 
and distribution by depth of boron atoms implanted in garnet 
monocrystalline films. Grinchenko, A.Yu.; Deev, A.S.; Olejnik, 
V.A.; Svetashov, P.A.; Skakun, N.A. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-issledovatel'skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In Theses of 
reports of the 20. All-union conference on physics of charged parti- 
cles interaction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. FERRITE GARNETS/ion implantation; ALPHA PARTI- 
CLES; BACKSCATTERING; BORON IONS; BORON 11 TARGET; 
CALCIUM OXIDES; DEPTH; EPITAXY; FILMS; GERMANIUM OX- 
IDES; KEV RANGE 10-100; LEAD COMPOUNDS; LUTETIUM 
COMPOUNDS; NUCLEAR REACTION YIELD; ORIENTATION; 
PROTON REACTIONS; RADIATION DOSES; SAMARIUM COM- 
POUNDS; SPATIAL DISTRIBUTION; YTTRIUM COMPOUNDS 


11980 (INIS-SU-220, pp. 136-137) High temperature 
superconductor-oxide structure changes under fast proton ir- 
radiation. Klotsman, |.S.; Korobejnikov, V.P.; Lebedev, N.Yu.; 
Pyatkova, T.M.; Puzanov, A.A. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In Theses of 
reports of the 20. All-union conference on physics of charged parti- 
cles interaction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. BARIUM COMPOUNDS /physical radiation effects; 
CUPRATES/physical radiation effects; YTTRIUM COMPOUNDS/ 
physical radiation effects; CRYSTAL DEFECTS; CUPRATES; KEV 
RANGE 100-1000; MONOCRYSTALS; PROTON BEAMS; RADIA- 
TION DOSES; TYPE-Il SUPERCONDUCTORS 


11981 (INIS-SU-220, pp. 138) Measuring of point defect 
and dislocation loop profiles in silicon. Voronov, V.A.; Zatekin, 
V.M.; Pokhil, G.P. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—-: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. SILICON/dislocations; SILICON/point defects; 
BACKSCATTERING; DEPTH; HELIUM IONS; ION CHANNELING; 
KEV RANGE 10-100; MEV RANGE 01-10; MONOCRYSTALS; 
PHYSICAL RADIATION EFFECTS; SILICON; DISLOCATIONS; 
SPATIAL DISTRIBUTION 


11982 (INIS-SU-—220, pp. 139) Acoustic radiation at interac- 
tion of charged particle pulsed beams with solid targets. 
Bavizhev, M.D.; Burlikov, V.L.; Vorob’ev, S.A.; Zabaev, V.N.; Kar- 
gapol’tsev, A.V.; Korsunskaya, |.A.; Simanchuk, V.I. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Rus- 
sian). (CONF-9005296—: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. BARIUM COMPOUNDS/electron beams; 
CUPRATES/electron beams; YTTRIUM COMPOUNDS/electron 
beams; AMPLITUDES; CUPRATES; LOW TEMPERATURE; MEV 
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RANGE 01-10; MONOCRYSTALS; PHASE TRANSFORMATIONS; 
SOUND WAVES; SUPERCONDUCTIVITY 


11983 (INIS-SU-220, pp. 140) Rebuilding of crystal struc- 
ture in (Ill)-silicon under arsenic ion intensive beam. Komarov, 
F.F.; Novikov, A.P.; Petrov, S.A.; Solov’ev, V.S. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-!ssledovatel'skij Inst. Yadernoj Fiziki. 1990. 170p. (In Rus- 
sian). (CONF-9005296—: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. SILICON/arsenic ions; AMORPHOUS STATE; CRYS- 
TALLIZATION; CRYSTALS; DEPTH; HEXAGONAL LATTICES; ION 
IMPLANTATION; KEV RANGE 100-1000; LAYERS; SILICON; 
TWINNING 


11984 (INIS-SU-220, pp. 141) Study of crystal defects by 
electron channeling patterns. Makarov, V.V. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). 
(CONF-9005296-: 20. All-Union conference on physics of charged 
particle interaction with crystals, Moscow (USSR), 28-30 May 
1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. SILICON CARBIDES/atomic displacements; SILICON 
CARBIDES/dislocations; ANNEALING; ELECTRON CHANNELING; 
ION IMPLANTATION; MONOCRYSTALS; PARTICLE TRACKS; 
DISLOCATIONS 


11985 (INIS-SU-220, pp. 142) Restoration of structural de- 
fect distribution in monocrystals from channeled electron 
energy dependence. Kotov, A.V.; Titov, A.l. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel'skij Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). 
(CONF-9005296-: 20. All-Union conference on physics of charged 
particle interaction with crystals, Moscow (USSR), 28-30 May 
1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. MONOCRYSTALS/crystal defects; MONOCRYS- 
TALS/physical radiation effects; DEPTH; DISTRIBUTION 
FUNCTIONS; ELECTRON CHANNELING; ENERGY DEPEN- 
DENCE; INCIDENCE ANGLE; INTEGRAL EQUATIONS; 
MONOCRYSTALS 


11986 (INIS-SU-220, pp. 143) Localization of silver atoms 
ion-implanted into the nickel using helium ion Rutherford 
backscattering/channeling. Tashlykov, I.S. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). 
(CONF-9005296-: 20. All-Union conference on physics of charged 
particle interaction with crystals, Moscow (USSR), 28-30 May 
1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. NICKEL/ion implantation; BACKSCATTERING; HE- 
LIUM IONS; ION CHANNELING; KEV RANGE 10-100; MEV 
RANGE 01-10; NICKEL; QUANTITY RATIO; RADIATION DOSES; 
SILVER IONS; SOLID SOLUTIONS 


11987 (INIS-SU-220, pp. 144-145) Study of ferromagnetic 
film diffusion in glassy substrate. Egorova, |.M.; Plets, Yu.M.; 
Pokhil, G.P. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 





with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. IRON ALLOYS/ion beams; TERBIUM ALLOYS/ion 
beams; CARBON IONS; DIFFUSION LENGTH; GLASS; INTER- 
METALLIC COMPOUNDS; MEV RANGE 01-10; SUBSTRATES; 
THIN FILMS 


11988 (INIS-SU-220, pp. 145) Once again on the mecha- 
nism of ion-stimulated annealing of radiation-induced defects 
in silicon. Nefedov, A.V.; Plets, Yu.M.; Pokhil, G.P. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Rus- 
sian). (CONF-9005296—: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. SILICON/crystal defects; SILICON/physical radiation 
effects; AMORPHOUS STATE; ANNEALING; KEV RANGE 10-100; 
KEV RANGE 100-1000; LAYERS; NITROGEN IONS; SILICON 


11989 (INIS-SU-220, pp. 147) Measurement of implanted 
nitrogen ion density by proton nuclear backscattering. Nguen 
Mak Kha; Romanovskij, E.A.; Borisov, A.M.; Goryaga, N.G.; Luzin, 
V.P.; Bespalova, O.V.; Galakhmatova, B.S.; Luaj lorzena Rafu. AN 
SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-issiedovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296—: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28-30 May 1990). In Theses of reports of the 20. All-union 
conference on physics of charged particles interaction with crystals. 
Order Number DE91003054. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. NICKEL/ion implantation; NIOBIUM/ion implantation; 
TANTALUM/ion implantation, BACKSCATTERING; CRYSTALS; 
KEV RANGE 10-100; MEV RANGE 01-10; NICKEL; NIOBIUM; NI- 
TROGEN IONS; PROTONS; QUANTITY RATIO; RADIATION 
DOSES; TANTALUM 


11990 (INIS-SU-220, pp. 152) Radiation-induced defect for- 
mation under mechanical stress in silicon. Lukicheva, E.A.; 
Nesterov, M.B.; Smirnov, |.S.; Solov’ev, G.G. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Russian). 
(CONF-9005296—: 20. All-Union conference on physics of charged 
particle interaction with crystals, Moscow (USSR), 28-30 May 
1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. SILICON/crystal defects; SILICON/physical radiation 
effects; CRYSTALS; DEFORMATION; HIGH PRESSURE; ION IM- 
PLANTATION; KEV RANGE 100-1000; LATTICE PARAMETERS; 
PROTONS; SILICON; STRAINS 


11991 (INIS-SU-220, pp. 163) Superconductivity in thallium 
ceramics irradiated at low temperature. Korshunov, F.P.; 
Gatal’skij, G.V.; Gatal’skaya, V.I.; Stribuk, E.K.; Troshchinskij, V.T. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296-: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28-30 May 1990). In Theses of reports of the 20. All-union 
conference on physics of charged particles interaction with crystals. 
Order Number DE91003054. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. CUPRATES/atomic displacements; CUPRATES/ 
superconductivity; THALLIUM COMPOUNDS/atomic  displace- 
ments; THALLIUM COMPOUNDS/superconductivity; BARIUM 
COMPOUNDS; CALCIUM COMPOUNDS; CERAMICS; CROSS 
SECTIONS; CUPRATES; SUPERCONDUCTIVITY; ELECTRON 
BEAMS; LOW TEMPERATURE; MEV RANGE 01-10; RADIATION 
DOSES; TEMPERATURE DEPENDENCE 


65 PHYSICS Ili 
6560 Condensed Matter Physics 


11992 (INIS-SU-220, pp. 164) Channel effects in the forma- 
tion of fine structure images of atomic lattices. Vergasop, V.L. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel'skij Inst. Yadernoj Fiziki. 1990. 
170p. (in Russian). (CONF-9005296—: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28-30 May 1990). In Theses of reports of the 20. All-union 
conference on physics of charged particles interaction with crystals. 
Order Number DE91003054. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. ELECTRON CHANNELING/gold; CRYSTALS; GOLD; 
ELECTRON SPECTROSCOPY; FINE STRUCTURE; IMAGES; 
KEV RANGE 10-100; ORIENTATION 


11993 (INIS-SU-220, pp. 166) Effect of MeV nitrogen ions 
on Si, Ge and W crystals. Belykh, T.A.; Gorodishchenskij, A.L.; 
Ivanchenko, A.V.; Kazak, L.A.; Semyannikov, V.E.; Urmanov, A.R. 
AN SSSR, Moscow (USSR); Moskovskij Gosudarstvennyj Univ., 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR). Nauchno-lssledovatel’skij Inst. Yadernoj Fiziki. 1990. 
170p. (In Russian). (CONF-9005296-: 20. All-Union conference on 
physics of charged particle interaction with crystals, Moscow 
(USSR), 28-30 May 1990). In Theses of reports of the 20. All-union 
conference on physics of charged particles interaction with crystals. 
Order Number DE91003054. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. GERMANIUM/physical radiation effects; SILICON/ 
physical radiation effects; TUNGSTEN/physical radiation effects; 
CRYSTAL DEFECTS; GERMANIUM; MEV RANGE 01-10; MEV 
RANGE 10-100; MONOCRYSTALS; NITROGEN IONS; RADIA- 
TION DOSES; SILICON; TUNGSTEN 


11994 (INIS-SU-220, pp. 167) Analysis of backscattering 
spectra of HTSC ceramics. Burdel’, K.K.; Zatekin, V.V.; 
Chechenin, N.G. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. BARIUM COMPOUNDS/backscattering; CUPRATES/ 
backscattering; YTTRIUM COMPOUNDS/backscattering; ALPHA 
REACTIONS; BACKSCATTERING; CERAMICS; CHROMIUM; 
COBALT; CUPRATES; IMPURITIES; IRON; MANGANESE; 
NICKEL; OXYGEN 16 TARGET; PROGRAMMING; QUANTITY 
RATIO; SPECTRA 


11995 (INIS-SU-220, pp. 168) Effect of helium ion irradia- 
tion on dechanneling in YBa2Cu,07_; crystals. Grigor’ev, V.G.; 
Kazak, L.A.; Semyannikov, L.A.; Chebotaev, N.M. AN SSSR, 
Moscow (USSR); Moskovskij Gosudarstvennyj Univ., Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR). 
Nauchno-Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Rus- 
sian). (CONF-9005296-: 20. All-Union conference on physics of 
charged particle interaction with crystals, Moscow (USSR), 28-30 
May 1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. BARIUM COMPOUNDS/atomic displacements; 
BARIUM COMPOUNDS/ion channeling; CUPRATES/atomic dis- 
placements; CUPRATES/ion channeling; YTTRIUM COMPOUNDS/ 
atomic displacements; YTTRIUM COMPOUNDS/ion channeling; 
CUPRATES; HELIUM IONS; MEV RANGE 01-10; MONOCRYS- 
TALS; RADIATION DOSES 


11996 (INIS-SU-220, pp. 169) Aluminium layer sputtering 
on tungsten by light ions. Abesalomov, M.K.; Afanas’ev, V.P.; 
Fedorovich, S.D. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-lssledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (In Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
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Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. SPUTTERING/aluminium; LAYERS; SPUTTERING; 
ALUMINIUM; SURFACES; THICKNESS; TIME DEPENDENCE; 
TUNGSTEN 


11997 (INIS-SU-220, pp. 170) Electron emission at compa- 
rable fluxes of fast ions and rarefied gas on metal surface. 
Borisov, A.M.; Luzin, V.P. AN SSSR, Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR). Nauchno-Issledovatel’skij Inst. 
Yadernoj Fiziki. 1990. 170p. (in Russian). (CONF-9005296-: 20. 
All-Union conference on physics of charged particle interaction with 
crystals, Moscow (USSR), 28-30 May 1990). In Theses of reports 
of the 20. All-union conference on physics of charged particles in- 
teraction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. COPPER/electron emission; COPPER/ion emission; 
NICKEL/electron emission; NICKEL/ion emission; TUNGSTEN/ 
electron emission; TUNGSTEN/ion emission; ARGON IONS; COP- 
PER; GAS FLOW; KEV RANGE 10-100; NICKEL; OXYGEN; 
POLYCRYSTALS; TUNGSTEN 


11998 (INIS-SU-220, pp. 127) Use of high energy oxygen 
ion implantation in silicon for thyristor effect suppression in 
complementary MOS-transistors. Chekunkov, S.V.; Vodop'yanov, 
O.A.; Zhuravleva, S.L.; Belykh, T.A.; Neshov, F.G.; Pyatkova, T.M.; 
Puzanov, A.A. AN SSSR, Moscow (USSR); Moskovskij Gosu- 
darstvennyj Univ., Moscow (USSR); Moskovskij Gosudarstvennyj 
Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. Yadernoj 
Fiziki. 1990. 170p. (in Russian). (CONF-9005296—: 20. All-Union 
conference on physics of charged particle interaction with crystals, 
Moscow (USSR), 28-30 May 1990). In Theses of reports of the 20. 
All-union conference on physics of charged particles interaction 
with crystals. Order Number DE91003054. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Short note. SILICON/ion implantation; ELECTRONIC CIRCUITS; 
MEV RANGE 01-10; MOS TRANSISTORS; OXYGEN IONS; RADI- 
ATION DOSES; SILICON; TEMPERATURE DEPENDENCE; TIME 
DEPENDENCE; TRAPS 


11999 (INIS-SU-220, pp. 130) Orientation dependence of 
the D*(He,p)*He nuclear reaction yield from A°B* type crystal 
irradiated by deuterium ions. Deev, A.S.; Grinchenko, A.Yu.; 
Olejnik, V.A.; Svetashov, P.A.; Skakun, N.A. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). 
(CONF-9005296-—: 20. All-Union conference on physics of charged 
particle interaction with crystals, Moscow (USSR), 28-30 May 
1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. ANTIMONIDES/crystal defects; INDIUM AR- 
SENIDES/crystal defects; INDIUM PHOSPHIDES/crystal defects; 
ANGULAR DISTRIBUTION; ANTIMONIDES; CRYSTALS; DEU- 
TERIUM IONS; HELIUM 3 REACTIONS; KEV RANGE 10-100; 
NUCLEAR REACTION YIELD; ORIENTATION; PROTONS; RADI- 
ATION DOSES 


12000 (INIS-SU-220, pp. 131) Determination of carbon and 
boron interstitial atom localization in InAs and InSb by 
3C(p,7)"4N and ''B(p,a)®Be. Deev, A.S.; Grinchenko, A.Yu.; Ole- 
jnik, V.A.;, Svetashov, P.A.; Skakun, N.A. AN SSSR, Moscow 
(USSR); Moskovskij Gosudarstvennyj Univ., Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR). Nauchno- 
Issledovatel’skij Inst. Yadernoj Fiziki. 1990. 170p. (in Russian). 
(CONF-9005296—: 20. All-Union conference on physics of charged 
particle interaction with crystals, Moscow (USSR), 28-30 May 
1990). In Theses of reports of the 20. All-union conference on 
physics of charged particles interaction with crystals. Order Num- 
ber DE91003054. Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. ANTIMONIDES/interstitials; ANTIMONIDES/ion im- 
plantation; INDIUM ARSENIDES/interstitials; INDIUM ARSENIDES/ 


ion implantation; ANGULAR DISTRIBUTION; ANTIMONIDES; 
INTERSTITIALS; BACKSCATTERING; BORON ADDITIONS; 
BORON 11 TARGET; CARBON ADDITIONS; CARBON 13 TAR- 
GET; CRYSTALS; GAMMA RADIATION; KEV RANGE 100-1000; 
MEV RANGE 01-10; ORIENTATION; PROTON CHANNELING 


12001 (INIS-SU-—220, pp. 156) Interaction of silicon crystal 
with recoil nucleous produced in photonuclear reactions. 
Denisov, F.P.; Pruntsev, A.P. AN SSSR, Moscow (USSR); 
Moskovskij Gosudarstvennyj Univ., Moscow (USSR); Moskovskij 
Gosudarstvennyj Univ., Moscow (USSR). Nauchno-lssledovatel’skij 
Inst. Yadernoj Fiziki. 1990. 170p. (In Russian). (CONF-9005296-: 
20. All-Union conference on physics of charged particle interaction 
with crystals, Moscow (USSR), 28-30 May 1990). In Theses of 
reports of the 20. All-union conference on physics of charged parti- 
cles interaction with crystals. Order Number DE91003054. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. SILICON/recoils; CRYSTALS; MEV RANGE 100- 
1000; PHOTONUCLEAR REACTIONS; SILICON; RECOILS 


12002 (INIS-SU-227, pp. 45-46) Radiative properties depen- 
dence of ZnSe films on Si substrate orientation. Sidorov, P.P.; 
Shotov, A.P.; Maksimovskij, S.N. AN SSSR, Moscow (USSR). 
Fizicheskij Inst. 1989. 53p. (In Russian). In Experimental and theo- 
retical physics: Collection. Order Number DE91003069. Source: 
OSTI;NTIS (US Sales Only);INIS. 

ZnSe films are grown on Si substrates. Their photoluminescence 
at 77 and 300 K is studied. Radiative properties dependence of 
ZnSe films on Si substrate orientation is detected. 6 refs.; 2 figs. 


12003 (INIS-SU-227, pp. 10-12) Luminescence of quartz 
crystal induced by 7-25 ehV synchrotron radiation. Aleksan- 
drov, Yu.M.; Makhov, V.N.; Sidorin, K.K.; Yakimenko, M.N. AN 
SSSR, Moscow (USSR). Fizicheskij Inst. 1989. 53p. (in Russian). 
In Experimental and theoretical physics: Collection. Order Number 
DE91003069. Source: OSTI;NTIS (US Sales Only);INIS. 

Spectra of luminescence of self-localized excitons excited by 
7-25 eV synchrotron radiation and defects induced by neutron radi- 
ation in crystalline SiO. are studied. A model of self-localized 
excitons in SiOz, based on knowledge of large radius excitons 
forming near the boundary of cross-over forbidden transitions, is 
suggested. 15 refs.; 1 fig. 


12004 (INIS-SU-—229, pp. 242) Account for high approxima- 
tions in collective effects at nuclear gamma _ resonance. 
Agibalov, A.V.; Kuzhir, P.G. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 4 refs. MOESSBAUER EFFECT/perturbation theory; 
ABSORPTION; CROSS SECTIONS; ELECTRONIC STRUCTURE; 
INTERNAL CONVERSION 


12005 (INIS-SU-229, pp. 236) Precise conversion elec- 
tron spectroscopy: Achievement, problems, perspective. 
Gerasimov, V.N.; Kulakov, V.M. AN SSSR, Moscow (USSR); Go- 
sudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158-: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. 2 refs. ELECTRON MICROSCOPY internal conver- 
sion; HALF-LIFE; INTERNAL CONVERSION RADIOISOTOPES 


12006 (INIS-SU-229, pp. 271) Study of structural material 
technological coatings by nuclear backscattering of protons. 
Nguen Mak Kha; Romanovskij, E.A.; Yarembash, I.£.; Myak- 


inchenko, S.N.; Goryaga, N.G.; Bespalova, O.V.; Galakhmatova, 


390 ERA Vol. 16, No. 4 





B.S.; Luaj Morzena Rafu. AN SSSR, Moscow (USSR); Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow (USSR); Leningradskij Gosudarstvennyj Univ., Leningrad 
(USSR). 1990. 540p. (In Russian). (CONF-9004158—: 40. All-Union 
conference on nuclear spectroscopy and nuclear structure, 
Leningrad (USSR), 10-13 Apr 1990). In Nuclear spectroscopy and 
nuclear structure: Nuclear spectroscopy and nuclear shape. Sum- 
maries of reports. Order Number DE91003067. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. CHROMIUM NITRIDES/ion implantation; IRON NI- 
TRIDES/ion implantation; TUNGSTEN NITRIDES/ion implantation; 
BACKSCATTERING; DEPTH; FILMS; IRON BASE ALLOYS; KEV 
RANGE 10-100; MEV RANGE 01-10; NITROGEN IONS; PRO- 
TONS; SPATIAL DISTRIBUTION; SUBSTRATES; TUNGSTEN 
ALLOYS 


12007 (INIS-SU-229, pp. 272) Study of ion implantation by 
nuclear backscattering. Nguen Mak Kha; Romanovskij, E.A.; 
Borisov, A.M.; Goryaga, N.G.; Luzin, V.P.; Bespalova, O.V.; 
Galakhmatova, B.S.; Luaj Morzena Rafu. AN SSSR, Moscow 
(USSR); Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehn- 
ergii SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. COPPER/ion implantation; IRON/ion implantation; 
NICKEL/ion implantation; NIOBIUM/ion implantation; TITANIUM/ion 
implantation, BACKSCATTERING; CARBON 12 BEAMS; COP- 
PER; IRON; KEV RANGE 10-100; MEV RANGE 01-10; NICKEL; 
NIOBIUM; NITROGEN 14 BEAMS; OXYGEN 16 BEAMS; PRO- 
TONS; QUANTITY RATIO; RADIATION DOSES; TITANIUM 


12008 (INIS-SU-229, pp. 455) Investigation of nuclear hy- 


perfine interactions in high temperature superconductors by 


perturbed angular correlations. Sorokin, A.A.; Shpin’kova, L.G. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 3 refs. CUPRATES/magnetization; CERAMICS; CE- 
SIUM 140; CUPRATES; MAGNETIZATION; HYPERFINE 
STRUCTURE; LANTHANUM COMPOUNDS; PERTURBED 
ANGULAR CORRELATION; STRONTIUM COMPOUNDS; SUPER- 
CONDUCTIVITY 


12009 (INIS-SU-229, pp. 456) Temperature dependence of 
electric-field gradient in LigHfO3. Misheva, M.A.; Tumbev, G.Kh. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 tab. HAFNIUM OXIDES/electric fields; LITHIUM 
OXIDES/electric fields; CRYSTALS; HAFNIUM 181; HIGH TEM- 
PERATURE; LEAST SQUARE FIT; LOW TEMPERATURE; 
MEDIUM TEMPERATURE; PERTURBED ANGULAR CORRELA- 
TION; TANTALUM 181; TEMPERATURE DEPENDENCE 


12010 (INIS-SU-229, pp. 457) Positron annihilation in 
Bi,2GeOx, and Bi,2Si0%. Misheva, M.A.; Tumbev, G.Kh.; 
Gospodinov, M.M. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
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1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 1 ref., 1 tab. BISMUTH COMPOUNDS/positrons; 
GERMANATES/positrons; SILICATES/positrons; ANNEALING; AN- 
NIHILATION; POSITRONS; DOPPLER BROADENING; GAMMA 
RADIATION; GERMANATES; LIFETIME; PHYSICAL RADIATION 
EFFECTS; SILICATES 


12011 (INIS-SU-—229, pp. 458) On positron annihilation in 
high temperature superconductor. Borozenets, G.P.; Bulgakov, 
V.V.; Vishnevskij, |.N.; Zeltonozhskij, V.A.; Nemets, O.F.; Khar- 
lanov, V.B. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet 
po lIspol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. BARIUM COMPOUNDS/positrons; CUPRATES/ 
positrons; YTTRIUM COMPOUNDS/positrons; ANNIHILATION; 
POSITRONS; CUPRATES; FERMI LEVEL; NEUTRON FLUENCE; 
SUPERCONDUCTIVITY 


12012 (INIS-SU-229, pp. 479) Investigation of gold thin- 
layer distribution on silicon surface. Shevchenko, V.A.; Chulkov, 
O.S. AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (In Russian). (CONF-9004158—: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 


“Only);INIS. 


Short note. 1 ref. GOLD/backscattering; GOLD; BACKSCATTER- 
ING; HELIUM IONS; HYDROGEN IONS; KEV RANGE 10-100; 
KEV RANGE 100-1000; PHOSPHORUS IONS; SILICON; SPEC- 
TRA; SUBSTRATES; SURFACES; THICKNESS; THIN FILMS 


12013 (INIS-SU-229, pp. 481) NGR_ investigation of 
ultrasound effect on structural transformations in the Fe-Si- 
C system under laser radiation. Amulyavichyus, A.P.; 
Bal’chyunene, M.L.; Davidonis, R.Yu.; Daugvila, A.Yu.; 
Sipavichyus, Ch.Yu.; Yakshtas, Eh.V. AN SSSR, Moscow (USSR); 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR); Leningradskij Gosudarstvennyj Univ., 
Leningrad (USSR). 1990. 540p. (in Russian). (CONF-9004158—: 
40. All-Union conference on nuclear spectroscopy and nuclear 
structure, Leningrad (USSR), 10-13 Apr 1990). In Nuclear spec- 
troscopy and nuclear structure: Nuclear spectroscopy and nuclear 
shape. Summaries of reports. Order Number DE91003067. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Short note. 1 ref. IRON ALLOYS/crystal-phase transformations; 
IRON ALLOYS/ultrasonic waves; SILICON ALLOYS/crystal-phase 
transformations; SILICON ALLOYS/ultrasonic waves; CARBON 
ADDITIONS; LASER RADIATION; MOESSBAUER- EFFECT; 
PHYSICAL RADIATION EFFECTS; SOLID CLUSTERS 


12014 (INIS-SU-229, pp. 460) Damage and reestablishment 
of Si monocrystal under fast heavy ion effect. Bugrov, V.N.; 
Karamyan, S.A. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158-: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 
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Short note. 1 ref. SILICON/physical radiation effects; ALU- 
MINIUM 27 BEAMS; ARGON 40 BEAMS; CRYSTAL DEFECTS; 
MEV RANGE 10-100; MEV RANGE 100-1000; MONOCRYSTALS; 
N-TYPE CONDUCTORS; SILICON; XENON 129 BEAMS; XENON 
136 BEAMS 


12015 = (INIS-SU-229, pp. 461) Effect of “Ar and '°Xe swift 
ions on diamond monocrystal. Didyk, A.Yu.; Zajtsev, A.M.; 
Karamyan, S.A. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 


Sales Only);INIS. 

Short note. 1 ref. DIAMONDS/physical radiation effects; ARGON 
40 BEAMS; CRYSTAL DEFECTS; DIAMONDS; MEV RANGE 10- 
100; MEV RANGE 100-1000; MONOCRYSTALS; RADIATION 
DOSES; SHADOW EFFECT; XENON 129 BEAMS 


12016 (IS-T-1459) Localization and electron-phonon inter- 
action in disordered systems. Wan, Yi. lowa State Univ. of 
Science and Technology, Ames, IA (USA). Jan 1991. 76p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-82. Order Number DE91007654. Source: OSTI;NTIS;INIS; 
GPO Dep. 

The problem of localization of electrons in the presence of 
electron-phonon interaction in disordered one-dimensional system 
is studied. In the mean-field approximation, the electron-phonon in- 
teraction results in a distorted lattice, the Peierls instability. At the 
same time, a gap opens at the Fermi level in the electron band. It 
is known that the scattering of electrons by the disorder will de- 
stroy the lattice distortion and close the gap. However, these is 
disagreement on the way this happens and on the nature of the re- 
sulting electronic states. Recent progress in the experimental and 
theoretical studies of the one-dimensional organic polymer systems 
has given a great interest in this problem, and has also provided a 
suitable model for comparison with the theoretical studies. In this 
work the author presents numerical results for the electron density 
of states, the effective size of the electronic state and the fre- 
quency dependent conductivity, and emphasize the mutual effects 
of the electron localization and the Peierls distortion. He also re- 
ports on the development based on analytical perturbation theory, 
and compare some of the available results with those from the ‘nu- 
merical studies and experiments. 29 refs. 19 figs. 


12017 (ITEF-52-88) Neutron-diffraction study of diffuse 
scattering for binary and ternary alloys with zero matrices 
based on titanium. Smirnov, L.S.; Buzin, V.I.; Kamaletdinov, R.A.; 
Mikhajlova, T.N.; Sharov, B.V. Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Teo- 
reticheskoj i Ehksperimental’noj Fiziki. 1988. 24p. (in Russian). 
Order Number DE91619750. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Double and ternary alloys with zero matrix on titanium basis are 
studied by the method of diffusion scattering, the results are pre- 
sented. Alloy with zero matrix is characterized by zero average 
amplitude of coherent scattering. Titanium alloys with 6 stabilizers 
(Ta,Nb,Mo), as well as ternary alloys titanium-niobium-aluminium 
and titanium-molybdenum-aluminium, were investigated. Cost and 
homogenized samples with the structure of body-centered cubic 
lattice were considered. Cross sections of diffusion scattering and 
the values of order parameters and size effect parameters are ob- 
tained. 25 refs.; 9 figs. 


12018 (KU-HCOE-FL2-R-89-18) Nonequilibrium Green 
function techniques applied to hot electron quantum trans- 
port. Jauho, A.P. (Copenhagen Univ. (Denmark). Fysisk Lab.). 
Copenhagen Univ. (Denmark). H.C. Oersted Inst. 1989. 10p. Order 
Number DE91617802. Source: OSTI;NTIS (US Sales Only);INIS. 
During the last few years considerable effort has been devoted to 
deriving quantum transport equations for semiconductors under ex- 
treme conditions (high electric fields, spatial quantization in one or 
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two directions). Here we review the results obtained with nonequi- 
librium Green function techniques as formulated by Baym and 
Kadanoff, or by Keldysh. In particular, the following topics will be 
discussed: (i) Systematic approaches to reduce the transport equa- 
tion governing the correlation function to a transport equation for 
the Wigner function; (ii) Approximations reducing the nonmarkovian 
quantum transport equation to a numerically tractable form, and re- 
sults for model semiconductors; (iii) Recent progress in extending 
the formalism to inhomogeneous systems; and (iv) Nonequilibrium 
screening. In all sections we try to direct the reader's attention to 
points where the present understanding is (at best) incomplete, 
and indicate possible lines for future work. (orig.). 


12019 (LAMP-90/2) Theoretical prediction of nonlinear 
Brewster angle in ADP. LAMP series report (Laser, Atomic and 
Molecular Physics). Bhanthumnavin, V. (International Centre for 
Theoretical Physics, Trieste (Italy)); Ampole, N. International Cen- 
tre for Theoretical Physics, Trieste (Italy). Mar 1990. 8p. Order 
Number DE91617792. Source: OSTI;NTIS (US Sales Only);INIS. 
The intensity of reflected second harmonic light from the uniaxial 
Ammonium di Hydrogen Phosphate, (N H4 Hz PO,4)-ADP crystal 
immersed in the optically denser liquid 1-bromonaphthalene has 
been theoretically investigated as a function of the incident angle of 
the fundamental beam of a Nd:YAG laser. The ADP crystal was as- 
sumed to be cut with its optics axis [001] inclining at angle 6=42.05 
deg. to the incident surface. The incident fundamental beam has its 
polarization along [11-bar0] direction which is normal to the plane 
of incidence. The intensity of second harmonic light is calculated 
with the theory of Bloembergen and Pershan. A Nonlinear Brewster 
Angle 6;‘-8- of 43.32 deg. is predicted. (author). 10 refs, 3 figs. 


12020 (LIYF-1379) Dimensions of the areas of magnetic 
ordering in the concentrated spin systems with random com- 
peting interactions. Koptev, V.P.; Maleev, S.V.; Tarasov, N.A. AN 
SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 1988. 7p. (in Rus- 
sian). Order Number DE91619751. Source: OSTI;NTIS (US Sales 
Only);INIS. 

An analysis of the data on neutron depolarization and muon spin 
relaxation in dosordered magnetics Fego_,NixCr;, near the triple 
point (x-~25) has been performed. The dimensions of the areas of 
magnetic ordering depending on temperature were defined for fer- 
romagnetic state (~1000-20000A) and close to the transition 
temperature for the spin glass state (~1000A). 4 refs.; 2 figs. 


12021 (LIYF-1518) Double 4f-collapse in Ceo 9_,YbxTho ;. 
Smirnov, Yu.P.; Sovestnov, A.E.; Terekhov, G.l.; Tyunis, A.V.; 
Shaburov, V.A. AN SSSR, Leningrad (USSR). Inst. Yadernoj Fiziki. 
1989. Qp. (in Russian). Order Number DE91619752. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The simultaneous sharp and reversible with temperature change 
of the X-ray lines energy Ce and Yb in Cep.9_,YbxTho.; is experi- 
mentally revealed. It is shown that this effect is connected with a 
delocalization of the 4f-electron Ce and Yb (i.e. with electronic tran- 
sitions Ce, 4f1-Ce*, 4f°, Yb*+, 4f14-Yb5+, 4f15). 5 refs.; 2 figs. 


12022 (PNL-SA-18362) Low energy positron diffraction 
from Cu(111): Importance of surface loss processes at large 
angles of incidence. Lessor, D.L. (Pacific Northwest Lab., Rich- 
land, WA (USA)); Duke, C.B.; Lippel, P.H.; Brandes, G.R.; Canter, 
K.F.; Horsky, T.N. Pacific Northwest Lab., Richland, WA (USA). 
Oct 1990. 18p. Sponsored by U.S. DOE Nuclear Energy; National 
Science Foundation. DOE Contract ACO6-76RL01830. Grant DMR- 
8820345. (CONF-901035-16: 37. national American Vacuum 
Society symposium, Toronto (Canada), 8-12 Oct 1990). Order 
Number DE91006723. Source: OSTI;NTIS;INIS; GPO Dep. 
Intensities of positrons specularly diffracted from Cu(111) were 
measured at the Brandeis positron beam facility and analyzed in 
the energy range 8eV<E<134eV for angles of incidence 6 = 25, 
30, 35, 40, 45, 50, 52, 57, and 60 degrees. These intensities were 
calculated for the known geometry of Cu(111) using a dynamical 
multiple scattering methodology. Above E = 50eV this methodology 
gives a useful account of the measured intensities using a constant 
imaginary optical potential of V; = 4eV. At lower energies strong 
energy dependences occur associated both with multiple elastic 
scattering phenomena within atomic layers of Cu parallel to the 
surface and with the thresholds of inelastic channels (e.g., plasmon 





creation). Use of the free electron calculation of V; shows that en- 
ergy dependence of inelastic processes is necessary to obtain a 
satisfactory description of the absolute magnitude of the diffracted 
intensities below E = 50eV. Detailed comparison of the calculated 
and observed diffraction intensities reveals the necessity of incor- 
porating surface loss processes explicitly into the model in order to 
achieve a quantitative description of the measured intensities for 
E<40eV and 6>40°. 30 refs., 5 figs., 1 tab. 


12023 (RAL-90-077) Physics and chemistry of materials 
from neutron diffraction and spectroscopy. Dahlborg, U. (Royal 
Inst. of Tech., Stockholm (Sweden)); Lovesey, S.W. Rutherford Ap- 
pleton Lab., Chilton (UK). Nov 1990. 57p. Order Number 
DE91621865. Source: OSTI;NTIS (US Sales Only);INIS. 

A short introduction to the powerful techniques of neutron diffrac- 
tion and spectroscopy is illustrated largely with achievements by 
Swedish researchers in the past few years. Background material 
on sources and instrumentation is included, together with a direc- 
tory of facilities routinely available to the Swedish scientific 
community. (author). 


12024 (SAND-90-1754C) Optical diagnostics for low- 
temperature plasmas. Hareland, W.A.; Buss, R.J. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 11p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-901105-94: Fall meeting of the Materials Research Soci- 
ety, Boston, MA (USA), 24 Nov - 1 dec 1990). Order Number 
DE91007896. Source: OSTI;NTIS; GPO Dep. 

A monochromatic imaging system has been used to measure the 
spatial distribution of excited species in a radiofrequency (rf) 
plasma etching reactor. The instrument consists of an image inten- 
sifier and CCD video camera that are coupled optically to a grating 
monochromator. The monochromatic imaging instrument has high 
spectral, spatial, and temporal resolution and is extremely sensitive 
for measuring low-level light. Monochromatic images of plasma 
sources are measured at a spectral bandwidth of 2.4 nm over the 
wavelength region from 350 to 850 nm, and the images are treated 
by Abel inversion to generate a spatial map of emitting species. 
Monochromatic images of excited atomic chlorine were measured 
in a parallel-plate cylindrically symmetric chlorine/helium plasma 
during the etch of a silicon wafer in reactive-ion etch configuration. 
We observed a strong correlation between the radial distribution of 
excited atomic chlorine and the radial etch rate of polysilicon. 
These studies indicate that the radial etch rate polysilicon. These 
studies indicate that monochromatic imaging would be a useful 
diagnostic tool for monitoring etch uniformity during plasma pro- 
cessing of microelectronic components. 3 refs., 6 figs. 


12025 (UCRL-ID—105520) SPH [smoothed particle hydrody- 
namics] simulations of hypervelocity impacts. Cloutman, L.D. 
Lawrence Livermore National Lab., CA (USA). 24 Jan 1991. 18p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE91007625. Source: OSTI;NTIS; 
GPO Dep. 

The smoothed particle hydrodynamics (SPH) method has been 
used to simulate several cases of hypervelocity impact in an ex- 
ploratory study to determine the suitability of the method for such 
problems. The calculations compare favorably with experimental 
results and with other numerical simulations. We discuss the re- 
quirements that must be satisfied for SPH to produce accurate 
simulations of such problems. 18 refs., 9 figs. 


12026 (UCRL-JC—103724) A photoemission investigation 
of compound semiconductor monodisperse clusters. Tobin, 
J.G. (Lawrence Livermore National Lab., CA (USA)); Colvin, V.L.; 
Alivisatos, A.P. Lawrence Livermore National Lab., CA (USA). 7 
Dec 1990. 10p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-901035-17: 37. national Ameri- 
can Vacuum Society symposium, Toronto (Canada), 8-12 Oct 
1990). Order Number DE91006707. Source: OSTI;NTIS; GPO Dep. 

We have used synchrotron radiation photoemission to probe the 
valence and core level electronic structure of compound- 
semiconductor monodisperse clusters (nanocrystals). These 
clusters exhibited a 10% or less variation relative to the mean di- 
ameter and were attached to the metal substrates via alkane 
chains. Direct evidence of gap broadening due to size variation in 
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CdS clusters was observed. The novel utilization of alkane chain 
attachment is the key to eliminating the otherwise debilitating prob- 
lem of sample charging, as occurs with powders. The quality of 
sample preparation was confirmed by other methods such as 
transmission electron microscopy, Raman scattering and x-ray 
diffraction. This work provides a direct link between photoemission 
studies of expitaxial ultra-thin films of compound semiconductors, 
the photon-spectroscopy measurements of cluster powders and the 
existing theories of quantum confinement in reduced dimensionality 
structures. 5 refs., 2 figs. 


12027 (UM-P-90/59) Fractal analysis of crystalline sur- 
faces at atomic resolution. Bursill, L.A.; Xudong Fan; Julin Peng. 
Melbourne Univ., Parkville (Australia). School of Physics. [1990]. 
34p. Order Number DE91617803. Source: OSTI;NTIS (US Sales 
Only);INIS. 

High-resolution images of ceramic oxide surfaces (e.g. MgO, NiO 
and BaTiO3) have been obtained in digitized form. Analytical tech- 
niques were designed to search for self-similar scaling (fractal) 
geometries. Three measures of surface roughness were investi- 
gated; namely coastline analysis, height-difference correlation 
function and variance scaling analysis. In some cases changes in 
surface topology occur with time. In principle this should be ana- 
lyzed using self-affine fractal geometry and scaling concepts. The 
scaling behaviour was in all cases complicated by atomic surface 
facetting. Analytical results are reported for all crystalline surfaces 
imaged. The results are interpreted in terms of Brownian motion or 
self-diffusion and Brownian motion with geometrical restriction (lat- 
tice string animal models). 13 refs., 4 tabs., 9 figs. 


12028 (UM-P-90/61) Inclusion of short-range order in a 
mean field theory for the disordered magnetic lattice gas. 
Taucher, T.; Frankel, N.E. Melbourne Univ., Parkville (Australia). 
School of Physics. [1990]. 27p. Order Number DE91617804. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Submitted to Physical Review B. 

The disordered magnetic lattice gas (DMLG) as a unifying 
description of many simpler random spin systems has been investi- 
gated in an attempt to devise a mean field theory which goes 
beyond the infinitely-long-ranged model by incorporating short- 
range order. It is shown that rigorously the local thermodynamic 
properties of the DMLG on a Cayley tree of finite coordination 
number z are identical to the thermodynamic properties of the 
DMLG in a pair approximation obtained by using the method of the 
distribution function. Further, a modified pair approximation for the 
DMLG is presented which is exactly solvable. It is formulated for 
general random bond distribution functions, and is then examined 
for the special case of Gaussian distributions. 25 refs., 3 figs. 
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Refer also to citation(s) 9854, 10467, 10473, 10481, 10506, 10752, 
11446 


12029 (FRNC-TH-3689) Influence of resistive matrices on 
the stability of superconducting composites. Maccioni, P. Mar 
1990. 301p. (In French). Order Number DE91749076. Source: 
OSTI;NTIS (US Sales Only). 

Stability of superconducting composites is governed by limiting 
the temperature rise in conductors submitted to disturbances. Cool- 
ing exchange enhancement and reduction of the composite mean 
resistivity in the normal state, introducing a sufficient amount of 
copper, are the main ways to ensure stabilization. Nevertheless 
some losses occur in composites exposed to time varying fields 
because of induced currents between the filaments and circulating 
through the matrix. These currents have to be reduced to a conve- 
nient level by increasing the matrix resistivity by means of resistive 
barriers of greater resistivity than copper. It is necessary to study 
how the existence of these barriers affects the composite stability 
and whether an improved arrangement may lead to the fulfillment 
of the required conditions e.g: stability and low losses. The original 
theoretical approaches allow some existing models to be com- 
pleted, to evaluate additional energy dissipation, inherent in current 
transfer through resistive barriers, and to compare the performance 
of two different conductor concepts from the cryostability point of 
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view. Numerical simulations -performed by means of a finite ele- 
ment code- are in quite good agreement with theoretical predictions 
and link up with experimental results. The influence of resistive 
matrix and barriers on stability degradation is clearly demonstrated 
by the comparison between various kinds of conductors. 


12030 (IC-90/147) Coherent charge fluctuations in Joseph- 
son junctions and the oscillations of the effective capacitance. 
Krive, |.V.; Rozhavsky, A.S. International Centre for Theoretical 
Physics, Trieste (Italy). Jul 1990. 5p. Order Number DE91618098. 
Source: OSTI;NTIS (US Sales Only);INIS. 

We predict novel voltage oscillations of the effective capacitance 
of small Josephson junctions. This macroscopic effect involves co- 
herent charge fluctuations with charge 2e, leading to a period of 
oscillations, V- = 2e/C, where C is the junction capacitance. The 
amplitude of the effect decreases with temperature as exp(-7*T/cc), 
where e- = (2e)/C. (author). 6 refs. 


12031 (IC—90/266) Orbitals, correlation, valencies in high- 
Te superconductors. Khomskii, D.|. International Centre for 
Theoretical Physics, Trieste (Italy). Sep 1990. 19p. Order Number 
DE91618099. Source: OSTI;NTIS (US Sales Only);INIS. 

The survey is given of certain properties of high-Te superconduc- 
tors connected with the details of their electronic structure such as 
the kind of orbitals involved and the degree of correlation. Special 
attention is paid to the properties of cuprates at high doping level. 
The problem whether there exists a "Mott transition” at high elec- 
tron or a hole concentration is discussed. We also discuss physical 
factors (d-p Coulomb interaction, orbital mixing) leading to the par- 
tial occupation of copper d,2-orbital. In particular we show that in 
localized picture (x*-y?) and z*-levels in Lag_,Sr~CuO,4 may cross 
at x approx. 0.4 which may be responsible for a marked change of 
many properties at this doping. The possible role of x*-electrons in 
pairing is discussed in connection with some recent experiments. 
(author). 28 refs, 6 figs, 1 tab. 


12032 (IC-90/284) Superconductivity in doped antiferro- 
magnets. Lagos, M. International Centre for Theoretical Physics, 
Trieste (Italy). Sep 1990. 15p. Order Number DE91618100. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The antiferromagnetic S = 1/2 Heisenberg model is extended to 
account for the presence of holes. The holes move along a sublat- 
tice whose sites are located in between the spin sites. The 
spin-hole coupling arises from the modification of the exchange in- 
teraction between two neighbouring spins when the site between 
them is occupied by a hole. this physical picture leads to a gener- 
alized version of the so called t-J model Hamiltonian. The use of a 
recently developed method that introduces spin-O excitations for 
dealing with the Heisenberg antiferromagnetic model allows us to 
map the model Hamiltonian onto a Froelich one, with the spin-O 
magnetic excitations substituting phonons. The case of electrons 
moving along the spin sites is discussed as well. (author). 16 refs, 


2 figs. 
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Refer also to citation(s) 10758, 10813, 10814, 10922, 10939, 
11378, 11398, 11914, 11938, 12129 


12033 (BNL-45505) Subsurface and volume scattering 
from smooth surfaces. Church, E.L. (Picatinny Arsenal, Dover, 
NJ (USA). Army Armament Research, Development and Engineer- 
ing Center); Takacs, P.Z. Brookhaven National Lab., Upton, NY 
(USA). Aug 1989. 12p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-890836-27: 33. SPIE 
annual international technical symposium on optical and optoelec- 
tronic applied science and engineering, San Diego, CA (USA), 
6-11 Aug 1989). Order Number DE91007154. Source: OSTI;NTIS; 
GPO Dep. 

This paper discusses expressions for the BRDF of a weakly in- 
homogeneous half space and contrasts them with the analogous 
results for topographic scattering. 


12034 (CEA-CONF-10034) Dynamical phase transitions in 
spin models and automata. Derrida, B. CEA Centre d’Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France). Service de 
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Physique Theorique. 1989. 37p. (CONF-8906385—: Summer school 
on statistical mechanics, Altenberg, DE (USA), 18-30 Jun 1989). 
Order Number DE91744184. Source: OSTI; NTIS (US Sales Only). 

Some of the models and methods developed in the study of the 
dynamics of spin models and automata are described. Special 
attention is given to the distance method which consists of compar- 
ing the time evolution of two configurations. The method is used to 
obtain the phase boundary between a frozen and a chaotic phase 
in the case of deterministic models. For stochastic systems the 
method is used to obtain dynamical phase transitions. 


12035 (CERN-TH-5914/90) Order of energy levels for the 
Klein-Gordon equation. Grosse, H. (Vienna Univ. (Austria). Inst. 
fuer Theoretische Physik); Martin, A.; Stubbe, J. European Organi- 
zation for Nuclear Research, Geneva (Switzerland). Nov 1990. 
10p. (UWThPh-1990-50.). Order Number DE91621731. Source: 
OSTI;NTIS (US Sales Only);INIS. 

We generalize to the case of the Klein-Gordon equation results 
on the order of energy levels of the Schroedinger equation for a 
given sign of the Laplacian of the potential. In particular we obtain 
modified versions of the theorems on the order of energy levels for 
a negative, vector-like, central potential with a Laplacian of a given 
sign. For the case of a positive Laplacian, a positive scalar poten- 
tial, with a positive Laplacian, can be included too. (Authors) 6 refs. 


12036 (CONF-9103123—1) Simplified horn antenna parame- 
ter estimation using selective criteria. Ewing, P.D. Oak Ridge 
National Lab., TN (USA). [1991]. 15p. Sponsored by U.S. Depart- 
ment of Defense. DOE Contract AC05-840R21400. From 7. 
annual review of progress in applied computational electromagnet- 
ics; Monterey, CA (USA); 19-21 Mar 1991. Order Number 
DE91007195. Source: OSTI;NTIS; GPO Dep. 

An approximation can be used to avoid the complex mathemat- 
ics and computation methods typically required for calculating the 
gain and radiation pattern of electromagnetic horn antenna. Be- 
cause of the curvature of the antenna wave front, calculations 
using conventional techniques involve solving the Fresnel integrals 
and using computer-aided numerical integration. With this model, 
linear approximations give a reasonable estimate of the gain and 
radiation pattern using simple trigonometric functions, thereby 
allowing a hand calculator to replace the computer. Applying se- 
lected criteria, the case of the E-plane horn antenna was used to 
evaluate this technique. Results showed that the gain approxima- 
tion holds for an antenna flare angle of less than 10° for typical 
antenna dimensions, and the E field radiation pattern approxima- 
tion holds until the antenna’s phase error approaches 60°, both 
within typical design parameters. This technique is a useful engi- 
neering tool. 4 refs., 11 figs. 


12037 (DOE/ET/53088-435) Action principles for the 
Viasov equation: Four old, one new. Ye, Huanchun (Texas Univ., 
Austin, TX (USA)); Morrison, P.J. Texas Univ., Austin, TX (USA). 
Inst. for Fusion Studies. Jan 1991. 12p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FGO5-80ET53088. (IFSR-435). 
Order Number DE91008177. Source: OSTI;NTIS;INIS; GPO Dep. 
Action principles for the Viasov equation are presented. Four 
previously known action principles, which differ by the choice of dy- 
namical variables, are described and the interrelationship between 
them discussed. A new action principle called the leaf action, which 
manifestly preserves the Casimir invariants and possess a single 
function as the dynamical variable, is presented. The relationship to 
the noncanonical Hamiltonian formalism is also explored. 21 refs. 


12038 (HEPHY-PUB-—540/90) Comment on ‘relativistic de- 
scription of quark-antiquark bound states’. Lucha, W. 
(Oesterreichische Akademie der Wissenschaften, Vienna (Austria). 
Inst. fuer Hochenergiephysik); Rupprecht, H.; Schoeberl, F.F. 
Oesterreichische Akademie der Wissenschaften, Vienna (Austria). 
Inst. fuer Hochenergiephysik. Oct 1990. 5p. (UWThPh-1990-46.). 
Order Number DE91621732. Source: OSTI;NTIS (US Sales 
Only);INIS. 

We reconsider the derivation of the effective interaction in a 
fermion-antifermion system. Furthermore, we point out a possibility 
to simplify the resulting expressions. (Authors) 4 refs. 





12039 (IAE-4633-1) Unified geometric theory of gravitation 
and electromagnetism. Part 3: Part 3. Spinor fields. 
Bryushinkin, S.M. Gosudarstvennyj Komitet po lspol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 
1988. 8p. (in Russian). Order Number DE91619604. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The twistor bundle arising in the six-dimensional gravitation and 
electromagnetism theory is considered. It is shown that the twistor 
field satisfies the Dirac equation in the case of exponential depen- 
dence on the additional time coordinate. 7 refs. 


12040 (IC—89/203) A non linear ergodic theorem and appii- 
cation to a theorem of A. . Djafari Rouhani, B. International 
Centre for Theoretical Physics, Trieste (Italy). Jul 1989. 9p. Order 
Number DE91621721. Source: OSTI;NTIS (US Sales Only);INIS. 
We prove that if (yn)n>1 is a sequence in a real Hilbert space H 
such that for every non negative integer m the sequence 
(parallelz,=0™ y,+! parallel);, is non increasing, then: sp, = 1/n 
1" yj converges strongly in H to the element of minimum norm in 
the closed convex hull of the sequence (yn)n>1. We deduce a direct 
proof of a result containing a theorem of A. Pazy. (author). 27 refs. 


12041 (IC—89/204) A note on the convergence of a numeri- 
cal sequence. Djafari Rouhani, B. International Centre for 
Theoretical Physics, Trieste (Italy). Jul 1989. 5p. Order Number 
DE91621722. Source: OSTI;NTIS (US Sales Only);INIS. 

We prove that for a sequence of real numbers (Xn),>0 Satisfying 
every i, | > 0, —Kis1 - Xj41-—<—%) - XP — the sequence (Xn/n)n>1 
converges to zero or to limMn—+soc (Xne1 - Xn). This gives a simple 
proof of a one dimensional generalization of a theorem of A. Pazy 
in Hilbert space. (author). 20 refs. 


12042 (IC-89/264) A Lagrangian-dependent metric space. 
El-Tahir, A. International Centre for Theoretical Physics, Trieste 
(Italy). Aug 1989. 9p. Order Number DE91621745. Source: 
OSTI;NTIS (US Sales Only);INIS. 

A generalized Lagrangian-dependent metric of the static isotropic 
spacetime is derived. Its behaviour should be governed by impos- 
ing physical constraints allowing to avert the pathological features 
of gravity at the strong field domain. This would restrict the choice 
of the Lagrangian form. (author). 10 refs. 


12043 (IC-89/292) Ward identities and differential equa- 
tions for supercharacters of N = 1 super-Kac-Moody algebras 
on supertorus. Huang Chaoshang; Xu Kaiwen; Zhao Zhiyong. In- 
ternational Centre for Theoretical Physics, Trieste (italy). Sep 1989. 
12p. Order Number DE91621724. Source: OSTI;NTIS (US Sales 
Only);INIS. 

By using Bernard’s method, the Ward identities for N = 1 super- 
Kac-Moody algebras on supertorus are completely given in the 
sense that any correlation function with currents inserted in it can 
be reduced from the correlation functions without insertion. The dif- 
ferential equations for the super-characters on supertorus are 
derived from the Ward identities. (author). 7 refs. 


12044 (IC—89/308) Test fields om compact spacetimes: 
Problems, some partial results and speculations. Yurtsever, U. 
International Centre for Theoretical Physics, Trieste (Italy). Sep 
1989. 59p. Order Number DE91621746. Source: OSTI;NTIS (US 
Sales Only);INIS. 

In this paper we study some basic aspects of (Lorentzian) field 
theory on compact Lorentz manifolds. All compact spacetimes are 
acausal, i.e. possess closed timelike curves; this makes them a 
useful testbed in analyzing some new notions of causality that we 
will introduce for more general acausal spacetimes. In addition, 
studying compact spacetimes in their own right raises a wide range 
of fascinating mathematical problems some of which we will ex- 
plore. We will see that it is reasonable to expect Lorentzian field 
theory on a compact spacetime to provide information on the topol- 
ogy of the underlying manifold; if this is true, then this information 
is likely to be “orthogonal” (or complementary) to the information 
obtained through the study of Euclidean field theory. (author). 45 
refs, 2 figs. 


12045 (IC—90/163) 't Hooft’s solution for arbitrary semisim- 
ple Lie group. Leznov, A.N. (international Centre for Theoretical 
Physics, Trieste (Italy)); Mukhtarov, M.A. International Centre for 
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Theoretical Physics, Trieste (Italy). Jul 1990. 11p. Order Number 
DE91617572. Source: OSTI;NTIS (US Sales Only);INIS. 

The generalization of the ‘t Hooft's A; solution for every 
semisimple Lie algebra is found. The solution depends on 
r-independent chains of linear self-dual systems (As%)z = (Ag41)y- 
bar, (As“)y-bar = -(A,,;%)z (1 < a < 1); the length of a chain is 
equal to 2w,. + 1, where we are the indexes of the semisimple 
algebra and r is its rank. In the special case the O(4)-invariant so- 
lutions with instanton number equal to one arises. (author). 6 refs. 


12046 (IC-90/228) On the estimation of the spherical con- 
tact distribution H,(y) for spatial point processes. Doguwa, S.I. 
International Centre for Theoretical Physics, Trieste (Italy). Aug 
1990. 17p. Order Number DE91617573. Source: OSTI;NTIS (US 
Sales Only);INIS. 

RIPLEY (1977, Journal of the Royal Statistical Society, B39 172- 
212) proposed an estimator for the spherical contact distribution 
Hg(s), of a spatial point process observed in a bounded planar re- 
gion. However, this estimator is not defined for some distances of 
interest, in this bounded region. A new estimator for H,(y), is pro- 
posed for use with regular grid of sampling locations. This new 
estimator is defined for all distances of interest. It also appears to 
have a smaller bias and a smaller mean squared error than the 
previously suggested alternative. (author). 11 refs, 4 figs, 1 tab. 


12047 (IC—90/244) Towards the exact nature of a certain 
error term. Adhikari, S.D. International Centre for Theoretical 
Physics, Trieste (Italy). Aug 1990. 10p. Order Number 
DE91617574. Source: OSTI;NTIS (US Sales Only);INIS. 

The average behaviour of the arithmetic function 6,, defined by: 
6x(n) = max(d « N : d—n,(d,k)=1), where k is a positive integer, 
has been investigated by several authors. Clearly it is enough to 
consider square-free k’s. In the present paper we improve upon 
the earlier estimates of lim sup x... —E,(x}—/x, where E,(x) is 
the error term. 4 refs. 


12048 (IC-90/247) Stability theory of critical cases and the 
bifurcation points of the stationary solutions of the Lorenz 
model. Bakasov, A.A. (international Centre for Theoretical Physics, 
Trieste (Italy)); Govorkov, B.B. Jr. international Centre for Theoreti- 
cal Physics, Trieste (Italy). Aug 1990. 23p. Order Number 
DE91617575. Source: OSTI;NTIS (US Sales Only);INIS. 

The critical case in stability theory is the case when it is impossi- 
ble to study the stability of solutions over the linear part of ordinary 
differential equations. This situation is usual at the bifurcation 
points. There exists a powerful and constructive approach to inves- 
tigate the stability - the theory of critical cases created by Lyapunov. 
The famous Lorenz model is used in this article as an illustration of 
the power of the method (new results). (author). 27 refs. 


12049 (IC-90/262) The Kramers problem: Fifty years of de- 
velopment. Mel’nikov, V.O. International Centre for Theoretical 
Physics, Trieste (Italy). Sep 1990. 72p. Order Number 
DE91617583. Source: OSTI;NTIS (US Sales Only);INIS. 

In the last fifty years the seminal work by Kramers of 1940 has 
been greatly extended both by elaboration of new theoretical ap- 
proaches and through applications to new experimental systems. 
The most interesting case turns out to be the regime of weak-to- 
medium damping, in which case the Fokker-Planck equation can 
be reduced to an equation or to a system of integral equations of 
the Wiener-Hopf type. Exact solutions can then be given for the 
escape rate from single- and double-well potentials. This general 
scheme can be naturally extended to include quantum penetration 
through a semiclassical barrier and the effect of quantum noise. 
Finally, we consider the Brownian motion in a tilted washboard po- 
tential using Josephson junctions as an illustrative example. in that 
context we calculate (i) fluctuation-induced voltage-current charac- 
teristics, (ii) the lifetime of a zero-voltage state, (iii) the lifetime of 
the running state, (iv) partial probabilities of the phase jumps by 
27n (n is an integer) and (v) retrapping current distribution in both 
classical and quantum regimes. (author). 61 refs, 17 figs. 


12050 (IC-90/291) The Witten-Jones invariant for flows on 
a 3-dimensional manifold. Verjovsky, A.; Vila Freyer, R.F. inter- 
national Centre for Theoretical Physics, Trieste (Italy). Sep 1990. 
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13p. Order Number DE91617576. Source: OSTI;NTIS (US Sales 
Only); INIS. 

The Witten-Jones functional for knots is generalized for smooth 
flows on 3-dimensional manifolds. Explicit computations for the 
abelian case are given. (author). 10 refs. 


12051 (IC—90/303) Parametrization of all homomorphisms 
from PGL(2,Z) into PGL(2,q). Mushtaq, Q. International Centre for 
Theoretical Physics, Trieste (Italy). Oct 1990. 13p. Order Number 
DE91617577. Source: OSTI;NTIS (US Sales Only);INIS. 

Let PL(F,) denote the projective line over a Galois field Fy. Con- 
sider PSL(2,Z) as a free product of two cyclic groups < x > and < 
y > of orders 2 and 3. We have shown that any homomorphism 
from PSL(2,Z) into PGL(2,q) can be extended to a homomorphism 
from PGL(2,Z) into PGL(2,q) except in the case where the order of 
the image of xy is 6 but the images of x and y do not commute in 
PGL(2,q). It has been shown also that every element in PGL(2,q), 
not of order 1,2 or 6, is the image of xy under some non- 
degenerate homomorphism. We have parametrized the conjugacy 
classes of non-degenerate homomorphisms a with the non-trivial 
elements of Fy. Due to this parametrization we have developed a 
useful mechanism by which one can construct a unique coset dia- 
gram (attributed to G. Higman) for each conjugacy class, depicting 
the action of PGL(2,Z) on PL(F,). (author). 9 refs. 


12052 (INIS-SU-226/A, pp. 43-45) A new approach to the 
problem of quasiexact solubility. Ushveridze, A.G. AN SSSR, 
Moscow (USSR). Fizicheskij Inst. 1989. 49p. (In Russian). In Ex- 
perimental and theoretical physics: Collection. Order Number 
DE91003070. Source: OSTI;NTIS (US Sales Only);INIS. 

A new method for construction of quasiexact soluble spectral dif- 
ferential equations is formulated. The method differs from the 
earlier ones, based on differential realizations of finite-dimentional 
and infinite-dimensional representations of the Lie algebras, in 
greater simplicity, because there is no need in operation with the 
Lie algebra representations and Gelfand-tsejtlin bases. 4 refs. 


12053 (INIS-SU-226/A, pp. 46-48) Hidden symmetry of the 
Goden model. Maglaperidze, T.|.; Ushveridze, A.G. AN SSSR, 
Moscow (USSR). Fizicheskij Inst. 1989. 49p. (In Russian). In. Ex- 
perimental and theoretical physics: Collection. Order Number 
DE91003070. Source: OSTI;NTIS (US Sales Only);INIS. 

It is shown that a well-integrable Goden model on the 
sl(2)+...+sI(2) (Ntimes) algebra and its contractions is equivalent to 
the quantum rotator on the sl(N-1) algebra. 3 refs. 


12054 (INIS-SU-229, pp. 148) Coupling of spectral parame- 
ters with potentials. New elements of quantum intuition. 
Zakhar'ev, B.N. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158-—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. QUANTUM MECHANICS/energy levels; QUANTUM 
MECHANICS/potentials; EQUATIONS OF MOTION; LEVEL 
WIDTHS; POTENTIALS; SPECTRAL SHIFT 


12055 (INIS-SU-229, pp. 211) On the new method of calcu- 
lation of tensor operator matrix elements. Feresin, A.P. 
AN SSSR, Moscow (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR); 
Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 1990. 
540p. (in Russian). (CONF-9004158-: 40. All-Union conference on 
nuclear spectroscopy and nuclear structure, Leningrad (USSR), 10- 
13 Apr 1990). In Nuclear spectroscopy and nuclear structure: 
Nuclear spectroscopy and nuclear shape. Summaries of reports. 
Order Number DE91003067. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. 1 ref. QUANTUM OPERATORS/matrix elements; 
CLEBSCH-GORDAN COEFFICIENTS; TENSORS 


12056 (INIS-SU-229, pp. 371) Application of J matrix 
method to the three-body problem. Knyr, V.A.; Lure, Yu.A.; 
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Smirnov, Yu.F. AN SSSR, Moscow (USSR); Gosudarstvennyj 
Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow 
(USSR); Leningradskij Gosudarstvennyj Univ., Leningrad (USSR). 
1990. 540p. (in Russian). (CONF-9004158—: 40. All-Union confer- 
ence on nuclear spectroscopy and nuclear structure, Leningrad 
(USSR), 10-13 Apr 1990). In Nuclear spectroscopy and nuclear 
structure: Nuclear spectroscopy and nuclear shape. Summaries of 
reports. Order Number DE91003067. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. 3 refs. THREE-BODY PROBLEM/bosons; THREE- 
BODY PROBLEM resonating-group method; BINDING ENERGY; 
BOUND STATE; ELASTIC SCATTERING; MATRICES; BOSONS 


12057 (INP—1477/PH) Integrable hamiltonian system in 2N 
dimensions. Golec-Biernat, K. (Institute of Nuclear Physics, Cra- 
cow (Poland)); Ruijgrok, T.W. Institute of Nuclear Physics, Cracow 
(Poland). 1990. 13p. Order Number DE91619585. Source: 
OSTI;NTIS (US Sales Only);INIS. 

An integrable hamiltonian system in 2N dimensions is con- 
structed. It describes N interacting particles on a plane. Solutions 
to the equations of motion are also presented. 3 refs. (author). 


12058 (INP—1482/PH) Physics without physical constants. 
Kapuscik, E. (Institute of Nuclear Physics, Cracow (Poland)). Insti- 
tute of Nuclear Physics, Cracow (Poland). 1990. 10p. Order 
Number DE91619576. Source: OSTI;NTIS (US Sales Only);INIS. 

Following the general principles of both Newton’s mechanics and 
Maxwell’s electrodynamics, a new approach to basic equations of 
physics is presented. The new basic equations express fundamen- 
tal laws of physics and are free from any physical constants. The 
necessary constants appear only through some kind of constitutive 
relations and by considering special solutions of the basic equa- 
tions. The presented approach admits a new interpretation of 
fundamental physical constants, such as the Planck gravitational 
ones. 4 refs. (author). 


12059 (JINR-E—11-90-393) Modelling of multidimensional 
quantum systems by the numerical functional integration. 
Lobanov, Yu.Yu. (Joint Inst. for Nuclear Research, Dubna (USSR)); 
Zhidkov, E.P.; Shahbagian, R.R. Joint Inst. for Nuclear Research, 
Dubna (USSR). 1990. 10p. (CONF-900685-—1: International IMACS 
conference on mathematical modelling and applied mathematics, 
Vilnius (USSR), 18-23 Jun 1990). Order Number DE91007051. 
Source: OSTI;NTIS (US Sales Only). 

The employment of the numerical functional integration for the 
description of multidimensional systems in quantum and statistical 
physics is considered. For the multiple functional integrals with re- 
spect to Gaussian measures in the full separable metric spaces 
the new approximation formulas exact on a class of polynomial 
functionals of a given summary degree are constructed. The use of 
the formulas is demonstrated on example of computation of the 
Green function and the ground state energy in multidimensional 
Calogero model. The comparison of numerical results with the data 
obtained by the other authors which used the Monte Carlo method 
combined with iterative algorithms indicates that our formulas pro- 
vide the higher efficiency of computations. 


12060 (LAMP-90/7) The JCM with initial number-phase 
minimum uncertainty state field. LAMP series report (Laser, 
Atomic and Molecular Physics). Gau Ju (Tsinghua Univ., Beijing 
(China). Dept. of Modern Applied Physics); Li Shiqun. International 
Centre for Theoretical Physics, Trieste (Italy), Oct 1990. 8p. Order 
Number DE91617584. Source: OSTI;NTIS (US Sales Only);INIS. 

The Jaynes-Cummings interaction of a two-level atom with a 
quantized radiation field is studied when the field is initially in a 
Number-Phase Minimum Uncertainty State (NUS). The dynamic 
behaviour of atomic inversion and field statistics is demonstrated in 
detail by numerical calculations. (author). 10 refs, 6 figs. 


12061 (LA-UR-90-4068) Identification and determination of 
solitary wave structures in nonlinear wave propagation. New- 
man, W.|.; Campbell, D.K.; Hyman, J.M. Los Alamos National Lab., 
NM (USA). [1991]. 11p. Sponsored by U.S. DOE Office of Adminis- 
tration and Human Resource Management. DOE Contract 
W-7405-ENG-36. (CONF-910416—1: 1. international conference on 





mathematical and numerical aspects of wave propagation phenom- 
ena, Strasbourg (France), 23-26 Apr 1991). Order Number 
DE91004866. Source: OSTI;NTIS;INIS; GPO Dep. 

Nonlinear wave phenomena are characterized by the appear- 
ance of “solitary wave coherent structures” traveling at speeds 
determined by their amplitudes and morphologies. Assuming that 
these structures are briefly noninteracting, we propose a method 
for the identification of the number of independent features and 
their respective speeds. Using data generated from an exact two- 
soliton solution to the Korteweg-de-Vries equation, we test the 
method and discuss its strengths and limitations. 41 refs., 2 figs. 


12062 (LA-UR-91-373) Assessing the impact of large-scale 
computing on the size and complexity of first-principles elec- 
tromagnetic models. Miller, E.K. Los Alamos National Lab., NM 
(USA). [1990]. 24p. Sponsored by U.S. DOE Office of Administra- 
tion and Human Resource Management. DOE Contract 
W-7405-ENG-36. (CONF-9010232-2: International conference on 
directions in electromagnetic wave modeling, New York City, NY 
(USA), 22-24 Oct 1990). Order Number DE91007491. Source: 
OSTI;NTIS;INIS; GPO Dep. 

There is a growing need to determine the electromagnetic perfor- 
mance of increasingly complex systems at ever higher frequencies. 
The ideal approach would be some appropriate combination of 
measurement, analysis, and computation so that system design 
and assessment can be achieved to a needed degree of accuracy 
at some acceptable cost. Both measurement and computation ben- 
efit from the continuing growth in computer power that, since the 
early 1950s, has increased by a factor of more than a million in 
speed and storage. For example, a CRAY2 has an effective 
throughput (not the clock rate) of about 10'' floating-point opera- 
tions (FLOPs) per hour compared with the approximate 10° 
provided by the UNIVAC-1. The purpose of this discussion is to 
illustrate the computational complexity of modeling large (in wave- 
lengths) electromagnetic problems. In particular the author makes 
the point that simply relying on faster computers for increasing the 
size and complexity of problems that can be modeled is less effec- 
tive than might be anticipated from this raw increase in computer 
throughput. He suggests that rather than depending on faster com- 
puters alone, various analytical and numerical alternatives need 
development for reducing the overall FLOP count required to ac- 
quire the information desired. One approach is to decrease the 
operation count of the basic model computation itself, by reducing 
the order of the frequency dependence of the various numerical 
operations or their multiplying coefficients. Another is to decrease 
the number of model evaluations that are needed, an example 
being the number of frequency samples required to define a wide- 
band response, by using an auxiliary model of the expected 
behavior. 11 refs., 5 figs., 2 tabs. 


12063 (LITH-MAT-R-90-35) How to construct finite- 
dimensional Bi-Hamiltonian systems from soliton equations: 
Jacobi integrable potentials. Antonowicz, M.;  Rauch- 
Wojciechowski, S. Linkoeping Univ. (Sweden). Dept. of 
Mathematics. Dec 1990. 25p. Order Number DE91621733. Source: 
OSTI;NTIS (US Sales Only);INIS. 

We introduce a systematic method of constructing finite- 
dimensional integrable systems starting from a_bi-hamiltonian 
hierarchy of soliton equations. The existence of two hamiltonian 
structures of the hierarchy lead to a bi-hamiltonian formulation of 
the resulting finite-dimensional systems. The case of coupled KdV 
hierarchies is studied in detail. A surprising connection with separa- 
ble Jacobi potentials is uncovered and described. (authors). 


12064 (LITH-MAT-R-90-37) The role of the commutator 
equations in integration methods in tetrad formalisms in gen- 
eral relativity. Edgar, S.B. Linkoeping Univ. (Sweden). Dept. of 
Mathematics. 12 Dec 1990. 31p. Order Number DE91621747. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The structures of the N.P. and G.H.P formalisms are reviewed in 
order to understand and demonstrate the important role played by 
the commutator equations in the associated integration procedures. 
Particular attention is focused on how the commutator equations 
are to be satisfied, or checked for consistency. It is shown that 
Held’s integration method will only guarantee genuine solutions of 
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Einstein's equations when all the commutator equations are cor- 
rectly and completely satisfied. (authors). 


12065 (NIIYaF-MGU-89-40-117) External spherically sym- 
metric solution of the equations of relativistic gravitational 
theory. Karabut, P.V.; Chugreev, Yu.V. Moskovskij Gosudarstven- 
nyj Univ., Moscow (USSR). Nauchno-issledovatel’skij Inst. 
Yadernoj Fiziki. 1989. 18p. (in Russian). Order Number 
DE91619605. Source: OSTI;NTIS (US Sales Only);INIS. 

Physicality of spherically symmetric gravitational field in the rela- 
tivistic gravitational theory is analysed. This physicality condition is 
shown to limit the values of a constant, that appears in external 
spherically symmetric static solution of equations of relativistic 
gravitational theory. The probe particles trajectories are analysed. 6 
refs.; 7 figs. 


12066 (UCRL-CR-105773) Electromagnetic penetration 
through narrow slots in conducting surfaces and coupling to 
structures on the shadow side. Reed, E.K. (Clemson Univ., SC 
(USA). Dept. of Electrical and Computer Engineering); Butler, C.M. 
Lawrence Livermore National Lab., CA (USA); Clemson Univ., SC 
(USA). Dept. of Electrical and Computer Engineering. Jul 1990. 
295p. Sponsored by U.S. Department of Defense; U.S. DOE De- 
fense Programs. DOE Contract W-7405-ENG-48. Contract 
AFWL-87-217. (TR-062188-3273F2). Order Number DE91007155. 
Source: OSTI;NTIS; GPO Dep. 

Electromagnetic field penetration through a curved narrow slot in 
a planar conducting surface and coupling to a curved, loaded thin 
wire on the shadow side are determined in the time domain (TD) 
and the frequency domain (FD) by integral equation methods. Cou- 
pled integral equations are derived and solved numerically for the 
equivalent magnetic current in the slot and the electric current on 
the wire, from which the field that penetrates the slotted surface is 
determined. One employs a piecewise linear approximation of the 
unknown currents and performs equation enforcement by pulse 
testing. The resulting TD equations are solved by a scheme incor- 
porating a finite-difference approximation for a second partial time 
derivative which allows one to solve for the unknown currents at a 
discrete time instant t + 1 in terms of the known excitation and cur- 
rents calculated at a discrete time instant t and earlier. The FD 
equations are solved by the method of moments. A hybrid time- 
domain integral equation — finite-difference time-domain solution 
technique is described whereby one solves for the field which pen- 
etrates a slotted cavity-backed surface. One models the fields in 
the exterior region and in the slot with integral operators and mod- 
els the fields inside the cavity with a discretized form of Maxwell's 
equations. Narrow slots following various contours were chemically 
etched in thin bass sheets and an apparatus was fabricated to 
measure shadow-side fields, electric current on a thin wire on the 
shadow side, and, separately, fields inside a rectangular cavity 
which backed the slotted brass sheet. The experimentation was 
conducted at the Lawrence Livermore National Laboratory on a 
frequency-domain test range employing a monocone source over a 
large ground plane. One observes very good agreement among 
the experimental and theoretical results. 


12067 (UCRL-JC—105974) A new transport discretization 
scheme for arbitrary spatial meshes in XY geometry. Adams, 
M.L. Lawrence Livermore National Lab., CA (USA). 18 Jan 1991. 
10p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-48. (CONF-910414—15: International topical meeting 
on advances in mathematics, computations and reactor physics, 
Pittsburgh, PA (USA), 28 Apr - 2 may 1991). Order Number 
DE91007597. Source: OSTI;NTIS; GPO Dep. 

We introduce a new spatial discretization scheme for transport 
on arbitrary spatial grids in XY geometry. Our “arbitrary” spatial 
grid is composed of arbitrarily-connected polygons, each of which 
may have an arbitrary number of sides. We begin our derivation by 
imposing particle balance on every “corner” of each cell (Conse- 
quently, we call our scheme the corner-balance (CB) method.) We 
complete the derivation by introducing simple closure formulas that 
relate volume-averaged unknowns to surface-averaged unknowns 
in each corner. We discuss the relationship of the new scheme to 
discontinuous finite-element methods and to multiple-balance meth- 
ods. We demonstrate that on simple grids, the method reduces to 
very robust schemes that have been studied previously. We 
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discuss the theoretical performance of the method in the thick diffu- 
sion limit, and provide numerical results for that limit. We present 
additional numerical results from simple problems that test the new 
scheme in other limits. Finally, we offer some concluding remarks 
about the method. 9 refs., 6 figs. 


12068 (UM-P-90/89) Entropy of random quantum states. 
Jones, R.W. Melbourne Univ., Parkville (Australia). School of 
Physics. Oct 1990. 5p. Order Number DE91617585. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Submitted to Journal of Physics A. 

A simple generating function was used to calculate exactly the 
entropy of random quantum states for finite-dimensional Hilbert 
spaces over real, complex and quaternionic scalars. This allows to 
extend the previous formula for the Quantum Correlation Informa- 
tion of a state determination apparatus to include real and 
quaternionic von Neumann analysers. 14 refs. 


12069 (UWThPh-1990-30) Dynamical entropy for infinite 
quantum systems. Hudetz, T. Vienna Univ. (Austria). Inst. fuer 
Theoretische Physik. 7 Aug 1990. 11p. Order Number 
DE91616305. Source: OSTI; NTIS (US Sales Only); INIS. 

We review the recent physical application of the so-called 
Connes-Narnhofer-Thirring entropy, which is the successful quan- 
tum mechanical generalization of the classical Kolmogorov-Sinai 
entropy and, by its very conception, is a dynamical entropy for infi- 
nite quantum systems. We thus comparingly review also the 
physical applications of the classical dynamical entropy for infinite 
classical systems. 41 refs. (Author). 


12070 (UWThPh-1990-35) The geometric phase in a simple 
model. Grosse, H. (Vienna Univ. (Austria). Inst. fuer Theoretische 
Physik); Kennedy, W.L. Vienna Univ. (Austria). Inst. fuer Theoretis- 
che Physik. 13 Nov 1990. 10p. Order Number DE91621734. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The parallel transport of a quantum mechanical system along 
closed loops in parameter space may lead to the occurrence of a 
geometric phase. Despite the simple ideas behind that mechanism 
not many explicitly solvable models exit. We treat a Schroedinger 
type system on an interval. All possible self-adjoint operators lead 
to a four parameter family of Hamiltonians for which nontrivial 
phase factors occur. 6 refs. (Authors). 
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12071 (ENEA-RT-FUS-89-21) Overview of cold fusion re- 
sults. De Marco, F. ENEA, Frascati (Italy). Dipt. Fusione. Mar 
1990. 8p. (CONF-8909356-3: Understanding of cold fusion phe- 
nomena, Varenna (italy), 15 Sep 1989). Order Number 
DE91744353. Source: OSTI;NTIS (US Sales Only);INIS. 

Paper presented at the understanding of cold fusion phenomena 
(Varenna, 15-16 Sep 1989). 

According to recent experimental results, some metals like palla- 
dium or titanium, filled with deuterium, seem to show phenomena 
as heat production, tritium and/or neutron generation ascribable to 
cold nuclear fusion reactions. One of the major difficulties in vali- 
dating cold fusion is that only a part of the information in this field 
appears in scientific publications, or can be verified directly. Only a 
few groups claim positive results, consequently, measurements 
have been subjected to hard criticism. Concerning calorimetry, the 
principal sources of error were identified as being due to: calibra- 
tion, temperature gradients, the contribution of the evolving gases, 
and hidden regions of recombination. Whereas for neutrons, faulty 
electronics, cosmic radiation, electromagnetic and sound waves, 
and natural radioactivity were invoked as generators of spurious 
signals. In assessing current interpretation of cold fusion results via 
the electrochemical and gaseous ways, this paper indicates the 
need for a collaborated future effort carried out by skilled teams 
with a complete set of advanced diagnostics and having in mind 
reproducibility in the same place and duplication elsewhere. 


12072 (INDC(NDS)—243/M7, pp. 24-25) Activities related to 
the collection, evaluation and dissemination of atomic and 
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molecular (A+M) data for nuclear fusion at the Kurchatov insti- 
tute of Atomic Energy. Abramov, V.A. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow (USSR). Inst. 
Atomnoj Ehnergii). International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Nov 1990. 
(CONF-9009326-: 9. meeting of atomic and molecular data cen- 
tres and ALADDIN network, Vienna (Austria), 20 Sep 1990). In 
IAEA consutants’ meeting: 9th meeting of atomic and molecular 
data centres and ALADDIN network, Vienna, September 20 and 
21, 1990: Summary report. 115p. Order Number DE91617714. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The collection, evaluation and dissemination of the available 
bibliography and numerical data and the experimental activity con- 
cerning the fusion-relevant atomic and molecular processes at the 
Kurchatov Institute for Atomic Energy are briefly presented. 4 refs. 


12073 (INDC(NDS)-243/M7, pp. 29-31) Controlled fusion 
atomic data center: Progress report, October, 1989 - Septem- 
ber, 1990. Phaneuf, R.A. (Oak Ridge National Lab., TN (USA)). 
International Atomic Energy Agency, Vienna (Austria). International 
Nuclear Data Committee. Nov 1990. (CONF-9009326—: 9. meeting 
of atomic and molecular data centres and ALADDIN network, Vi- 
enna (Austria), 20 Sep 1990). In JAEA consultants’ meeting: 9th 
meeting of atomic and molecular data centres and ALADDIN net- 
work, Vienna, September 20 and 21, 1990: Summary report. 
115p. Order Number DE91617714. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The activities at the Controlled Fusion Atomic Data Center at the 
Oak Ridge National Laboratory concerning atomic data compilation 
and evaluation for collisions are briefly presented. 


12074 (INDC(NDS)—243/M7, pp. 32-34) Activity report 89/90 
at Data and Planning Center (DPC), National Institute of Fu- 
sion Science (NIFS). Tawara, H. (National Inst. of Fusion Science, 
Nagoya (Japan)). International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Nov 1990. 
(CONF-9009326-: 9. meeting of atomic and: molecular data cen- 
tres and ALADDIN network, Vienna (Austria), 20 Sep 1990). In 
IAEA consultants’ meeting: 9th meeting of atomic and molecular 
data centres and ALADDIN network, Vienna, September 20 and 
21, 1990: Summary report. 115p. Order Number DE91617714. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The activities on atomic and molecular data for plasma physics 
at the Data and Planning Center of the Research Information Cen- 
ter, Nagoya University, are briefly presented. 


12075 (INIS-mf-12745, pp. 631-638) An ion source for low 
atomic mass species irradiation processes. Saad, H.M.; Ashour, 
A.H.; Abd Elhamid, H. Egyptian Society of Nuclear Sciences and 
Applications, Cairo (Egypt). 1988. 426p. (CONF-8803238—: 4. con- 
ference of nuclear sciences and applications, Cairo (Egypt), 6-10 
Mar 1988). In Proceedings of the fourth Conference on Nuclear 
Sciences and Applications. Vol. 2: Radiation sources; application 
and technology; basic nuclear sciences. Order Number 
DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

The application of ion beams has got a great interest in the field 
of science and technology. Each utilization imposes specific restric- 
tions on the source construction to suit its need. Therefore, the 
walls of the chamber should be selected so that it resists outgasing 
and does not chemically interact with the present ionized gas. The 
shape and dimensions of the chamber and the extracting gap 
should be optimized to adapt to the experimental requirements. 
Furthermore, it is the ability to reduce the time spread caused by 
the everpresent initial space and initial kinetic-energy spread. How- 
ever, as we are dealing with gases and an ion beam of limited 
energy spread, then our ion source, that is locally made, is of pen- 
ning discharge type with electrons oscillating in a magnetic field. It 
consists of two cathodes, a tungsten grided anode placed in be- 
tween them and an accelerator. The second cathode and the 
accelerator are made of tungsten as well with center holes of 1mm 
and 2mm in diameter, respectively. The electron emitting cathode 
is an oxide coated cathode 10mm in diameter. It produces enough 
ionizing electrons and hence decreases the discharge striking- 
voltage. Electron energies a few times the ionization energies are 
optimum for electron impact ionization. The other cathode serves 
to offset the electrons and to form the plasma boundary through 





which ions can be extracted. In this form it is a double-field source, 
i.e. it has two ion accelerating regions. Here, the ion creation 
occurs within a narrow band space around the anode where elec- 
trons’ energy is high enough to suffer increasing ionization events. 
Consequently, it diminishes to minimum both of energy and space 
distributions. The magnetic field functions as to enhance ionization 
density around the axis and not to cause longer path length and 
electron life time as is the case with hollow cylindrical anode. 


12076 (SINS—2074/P-5/PP/A) Department of Thermonuclear 
Research. Annual report 1988. Sadowski, M. (ed.). Soltan Inst. 
for Nuclear Studies, Otwock-Swierk (Poland). 1989. 39p. Order 
Number DE91619948. Source: OSTI;NTIS (US Sales Only);INIS. 
Department of Thermonuclear Research annual report 1988 
presents a short review of theoretical, experimental and technologi- 
cal studies performed within a framework of two research 
programs: diagnostics of high-temperature plasma and nuclear 
technology. We describe theoretical investigations on the modelling 
of Tokamak edge plasmas, ion motions, atomic collisions, high- 
voltage electrode systems and plasma-focus (PF) facilities. The 
experimental studies on plasma-ion streams, high-current dis- 
charges of the PF-type, and on the interaction of ion beams with 
gaseous targets, are shortly summarized. Also presented are tech- 
nological studies on electronic and high-voltage systems, as well 
as applications of the IONOTRON type plasma devices. (author). 
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Refer also to citation(s) 10909, 11287, 11290, 12037, 12132, 
12136, 12139, 12140, 12141 


12077 (AEA-FUS—65) Gyrokinetic theory of fast-wave 
transmission with arbitrary parallel wave number in a non- 
uniformly magnetized plasma. Lashmore-Davies, C.N.; Dendy, 
R.O. AEA Fusion, Culham (UK). [1990]. 25p. Order Number 
DE91617982. Source: OSTI;NTIS (US Sales Only);INIS. 

The gyrokinetic theory of ion cyclotron resonance is extended to 
include propagation at arbitrary angles to a straight equilibrium 
magnetic field with a linear perpendicular gradient in strength. The 
case of the compressional Alfven wave propagating in a D(°He) 
plasma is analyzed in detail, for arbitrary concentrations of the two 
species. A self-consistent local dispersion relation is obtained using 
a single mode description; this approach enables three-dimensional 
effects to be included and permits efficient calculation of the trans- 
mission coefficient. The dependence of this quantity on the species 
density ratio, minority temperature, plasma density, magnetic field 
and equilibrium scale length is obtained. A self-consistent treatment 
of the variation of the field polarization across the resonant region 
is included. Families of transmission curves are given as a function 
of the normalized parallel wave number for parameters relevant to 
Joint European Torus. Perpendicular absorption by the minority ions 
is also discussed, and shown to depend on a single parameter, the 
ratio of the ion thermal velocity to the Alfven speed. (author). 


12078 (AEA-FUS-66) Ballooning A’ in the second stable 
region. Bishop, C.M.; Hastie, R.J.; Sykes, A.; Wilson, H.R. AEA 
Fusion, Culham (UK). Jul 1990. 8p. Order Number DE91618001. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The stability of resistive ballooning modes in the second ideal 
stability region is an important issue which has recently received 
much attention. In this paper it is shown that the ballooning A’ is a 
negative, and therefore that the A’-driven modes are stable, 
throughout most of the second region. These results are compared 
with those of Kim and Choi [Phys Fluids B1, 1444 (1989)]. (author). 


12079 (AEA-FUS—70) On the impossibility of determining 
tearing mode stability. Bishop, C.M.; Connor, J.W.; Hastie, R.J.; 
Cowley, S.C. AEA Fusion, Culham (UK). 1990. 9p. Order Number 
DE91619967. Source: OSTI;NTIS (US Sales Only);INIS. 

The effect of local pressure gradients and of a local flattening of 
the pressure profile (p’ ">-" 0) around the resonant surface of a 
tearing mode is investigated in toroidal geometry. It is shown that 
the stability index A’, calculated from the ideal outer region, is mod- 
ified by local profile changes in a way reminiscent of the favourable 
curvature stabilisation of linear and non-linear tearing mode layer 
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theory. If the width of the region of pressure flattening is of the or- 
der of the linear resistive layer width, the stabilisation from the 
ideal outer region compensates for the loss of pressure gradient 
stabilisation from the layer, and the overall stability of the mode is 
largely unaffected. For pressure flattening over a larger region, 
however, the mode can be strongly destabilised. Since the flatten- 
ing region may then still be too small to resolve experimentally, this 
result implies the essential impossibility of determining the tearing 
mode stability of experimental profiles. (author). 


12080 (AEA-FUS-73) Wave propagation near a cyclotron 
resonance in a non-uniform equilibrium magnetic field. Cairns, 
R.A.; Lashmore-Davies, C.N.; Dendy, R.O.; Harvey, B.M.; Hastie, 
RJ. AEA Fusion, Culham (UK). 1990. 18p. Order Number 
DE91619972. Source: OSTI;NTIS (US Sales Only);INIS. 

The inclusion of the variation of the equilibrium magnetic field 
across the Larmor orbits of the resonant particles is crucial for a 
self-consistent treatment of cyclotron resonance in plasmas. Two 
contrasting non-relativistic self-consistent calculations which ana- 
lyze perpendicular propagation in the same non-uniform magnetic 
field are compared. It is shown that the first of these, which is a full 
wave calculation, makes an approximation which eliminates the 
damping found in the second, which calculates optical depth via a 
Wentzel-Kramers-Brillouin approximation. A new expansion of the 
exact integral equation describing the problem is given, producing 
full wave equations which incorporate the perpendicular damping. 
The equations are of the correct form to ensure energy conserva- 
tion and can easily be obtained to any order in an expansion in 
terms of the ratio of Larmor radius to perpendicular wavelength. 
(author). 


12081 (CONF-910207-2) Particle-in-cell plasma simulation 
codes on the connection machine. Walker, D.W. Oak Ridge 
National Lab., TN (USA). [1991]. 38p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. From Meeting on 
parallel methods on large-scale structural analysis and physics ap- 
plications; Hampton, VA (USA); 5-6 Feb 1991. Order Number 
DE91007845. Source: OSTI;NTIS;INIS; GPO Dep. 

Methods for implementing three-dimensional, electromagnetic, 
relativistic PIC plasma simulation codes on the Connection Ma- 
chine (CM-2) are discussed. The gather and scatter phases of the 
PIC algorithm involve indirect indexing of data, which results in a 
large amount of communication on the CM-2. Different data de- 
compositions are described that seek to reduce the amount of 
communication while maintaining good load balance. These meth- 
ods require the particles to be spatially sorted at the start of each 
time step, which introduced another form of overhead. The different 
methods are implemented in CM Fortran on the CM-2 and com- 
pared. It was found that the general router is slow in performing 
the communication in the gather and scatter steps, which pre- 
cludes an efficient CM Fortran implementation. An aiiernative 
method that uses PARIS calls and the NEWS communication net-. 
work to pipeline data along the axes of the VP set is suggested as 
a more efficient algorithm. 


12082 (CTH-IEFT-PP-1989-22) Excitation of thermonuclear 
cone instabilities by toroidal equilibrium distributions of high- 
energy alpha particles in tokamaks. Lisak, M.; Hamnen, H.; 
Anderson, D. Chalmers Univ. of Tech., Goeteborg (Sweden). Inst. 
for Electromagnetic Field Theory and Plasma Physics. 1989. 20p. 
Order Number DE91622076. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The possibility of a new set of thermonuclear cone instabilities in 
tokamaks is demonstrated. These instabilities are caused by an 
inherent anisotropy which exists in the alpha particle velocity distri- 
bution function because of the finite width of the alpha particle 
orbits in combination with a spatially varying alpha particle source. 
The conditions for trapped and passing the excitation of shear 
Alfven waves by well-trapped alpha particles are studied. (authors). 


12083 (CTH-IEFT-PP-1990-17) Electromagnetic and kinetic 
effects on the ion temperature gradient mode. Weiland, J. 
(Chalmers Univ. of Tech., Goeteborg (Sweden). Inst. for Electro- 
magnetic Field Theory and Plasma Physics); Hirose, A. Chalmers 
Univ. of Tech., Goeteborg (Sweden). Inst. for Electromagnetic Field 
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Theory and Plasma Physics. 1990. 13p. Order 
DE91622077. Source: OSTI;NTIS (US Sales Only);INIS. 

Effects of finite 6, ion kinetic damping and trapped electrons on 
the toroidal ion temperature gradient (ITG) mode have been inves- 
tigated by two methods, fully toroidal fluid formulation corrected for 
ion Landau damping and an electromagnetic local kinetic disper- 
sion relation. When trapped electrons are ignored, the [TG mode is 
stabilized well below the critical 6 for the ideal MHD ballooning 
mode (Syyp). Trapped electrons are destabilizing and increase the 
upper limit of 8 to the level comparable with Byyp. lon Landau 
damping increases the critical temperature gradient typically by a 
factor of 2 (L-/Ln < 0.18), and the growth rate remains smaller 


than the ion transit frequency, we, = Kgvr.. 


Number 


12084 (CTH-IEFT-PP-—1990-18) Current generation by alpha 
particles interacting with lower hybrid waves in TOKAMAKS. 
Belikov, V.S. (Ukrainan SSR Academy of Sciences, Kiev (USSR). 
Inst. for Nuclear Research); Kolesnichenko, Ya.|.; Lisak, M.; Ander- 
son, D. Chalmers Univ. of Tech., Goeteborg (Sweden). Inst. for 
Electromagnetic Field Theory and Plasma Physics. 1990. 22p. Or- 
der Number DE91621997. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The problem of the influence of fusion generated alpha particles 
on lower-hybrid-wave current drive is examined. Analysis is based 
on a new equation for the LH-wave-fast ion interaction which is 
derived by taking into consideration the non-zero value of the lon- 
gitudinal wave number. The steady-state velocity distribution 
function for high energy alpha particles is found. The alpha current 
driven by LH-waves as well as the RF-power absorbed by alpha 
particle are calculated. (authors). 


12085 (DOE/ER/53198—-166) Modified polynomial function 
model for reversed field pinches. Shen, W.; Sprott, J.C. Wiscon- 
sin Univ., Madison, Wi (USA). Dept. of Physics. Nov 1990. 3p. 
Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-85ER53198. Order Number DE91007662. Source: 
OSTI;NTIS;INIS; GPO Dep. 

A generalized analytic representation for the magnetic field and 
current density profiles in a reversed field pinch is proposed. These 
profiles have zero current density at the wall and finite plasma 
pressure. The profiles are characterized by two free parameters 
here taken to be the field reversal parameter (F) and pinch param- 
eter (@). From the profiles, many useful quantities such as 
magnetic energy, beta, inductane, resistance and ohmic input 
power are calculated. These quantities provide a basis for analyz- 
ing experimental data and performing electrical circuit modeling of 
RFP discharges. 19 refs., 9 figs. 


12086 (DOE/ER/53220-T9) Electronics Research Labora- 
tory, Plasma Theory and Simulation Group annual progress 
report, January 1, 1989—December 31, 1989. Birdsall, C.K. Cali- 
fornia Univ., Berkeley, CA (USA). Electronics Research Lab. 31 
Dec 1989. 38p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG03-86ER53220. Order Number DE91007303. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This is a brief progress report, covering our research in general 
plasma theory and simulation, plasma-wall physics theory and sim- 
ulation, and code development. Reports written in this period are 
included with this mailing. A publications list plus abstracts for two 
major meetings are included. 


12087 (DOE/ER/53222-105) Experimental study of external 
kink instabilities in the Columbia High Beta Tokamak. Ivers, 
T.H. Columbia Univ., New York, NY (USA). Plasma Physics Lab. 
1991. 138p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FG02-86ER53222. Order Number DE91008116. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The generation of power through controlled thermonuclear fusion 
reactions in a magnetically confined plasma holds promise as a 
means of supplying mankind’s future energy needs. The device 
most technologically advanced in pursuit of this goal is the toka- 
mak, a machine in which a current-carrying toroidal plasma is 
thermally isolated from its surroundings by a strong magnetic field. 
To be viable, the tokamak reactor must produce a sufficiently large 
amount of power relative to that needed to sustain the fusion reac- 
tions. Plasma instabilities may severely limit this possibility. In this 
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work, | describe experimental measurements ‘of the magnetic struc- 
ture of large-scale, rapidly-growing instabilities that occur in a 
tokamak when the current or pressure of the plasma exceeds a 
critical value relative to the magnetic field, and | compare these 
measurements with theoretical predictions. 


12088 (DOE/ET/53088-469) Summary of the international 
‘Dawson’ Symposium on the physics of plasmas. Tajima, T. 
Texas Univ., Austin, TX (USA). Inst. for Fusion Studies. Dec 1990. 
29p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG0O5-80ET53088. (IFSR-469;CONF-9009337—Summ.: _Interna- 
tional Dawson symposium on the physics of plasma, Los Angeles, 
CA (USA), 24-25 Sep 1990). Order Number DE91006912. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The “Dawson” Symposium was held on September 24 and 25, 
1990 in honor of John Dawson's 60th birthday to reflect on various 
physics of plasma that he had pioneered. The international speak- 
ers touched on a wide range of subjects: magnetic fusion, laser 
fusion, isotope separation, computer simulation, basic plasma 
physics, accelerators and light sources, space physics, and inter- 
national scientific collaboration. Highlighted in this article are 
magnetic fusion and laser fusion investigation that Dawson has 
been engaged in and the reviews of the present status of their de- 
velopment. The impact of the two-component fusion plasma idea, 
reactor concepts for advanced fuels, hot electron production by 
lasers and other nonlinear effects in laser fusion are discussed. 
Dawson's contributions in the allied areas are also reviewed. 


12089 (DOE/ET/53088-472) Relaxed states with plasma 
flow. Avinash, K.; Taylor, J.B. Texas Univ., Austin, TX (USA). Inst. 
for Fusion Studies. Jan 1991. 11p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract FG05-80ET53088. (IFSR-472). 
Order Number DE91008199. Source: OSTI;NTIS;INIS; GPO Dep. 

In the theory of relaxation, a plasma reaches a state of minimum 
energy subject to constant magnetic helicity. In this state the 
plasma velocity is zero. Several authors have attempted to extend 
the theory, by introducing a number of different helicity invariants, 
so as to obtain relaxed states with plasma flow. It is shown here 
that these generalized invariants are special cases of two basic 
self-helicities, one for electrons and one for ions. The validity of the 
generalized invariants is discussed and contrasted with that of orig- 
inal magnetic helicity. 6 refs. 


12090 (ENEA-RT-FUS—89-18, pp. 15-18) Neutron energy 
spectrum determination near the surface on the JET vacuum 
vessel using the multifoil activation technique. Pillon, M. (Asso- 
ciazione EURATOM-ENEA sulla Fusione, Frascati (Italy)); Jarvis, 
O.N.; Conroy, S. ENEA, Frascati (Italy). Dipt. Fusione. Mar 1990. 
(CONF-891007—Exc.1: 13. Institute of Electrical and Electronics 
Engineers (IEEE) symposium on fusion engineering, Knoxville, TN 
(USA), 2-6 Oct 1989). In Contributions to the 13th symposium on 
fusion engineering. Knoxville, TN, 2-6 Oct 1989. 24p. Order Num- 
ber DE91003059. Source: OSTI;NTIS (US Sales Only);INIS. 

The activation of foils of zinc, indium, aluminium, copper and 
magnesium has been used as a means of examining the energy 
spectrum of neutrons produced by discharges in the Joint Euro- 
pean Torus (JET). Several threshold reactions have been used 
together with a least-squares unfolding code to determine the 2.5 
and 14 MeV neutron yields produced by the JET plasma. The 
analysis shows that the energy spectrum produced by downscat- 
tered neutrons is satisfactorily calculated with the MCNP neutron 
transport code. 


12091 (ENEA-RT-FUS-89-18, pp. 23-26) Active plasma po- 
sition and current feedback control in the Frascati Tokamak 
Upgrade machine. Crisanti, F. (Associazione EURATOM-ENEA 
sulla Fusione, Frascati (Italy)); Santinelli, M. ENEA, Frascati (italy). 
Dipt. Fusione. Mar 1990. (CONF-891007—Exc.1: 13. Institute of 
Electrical and Electronics Engineers (IEEE) symposium on fusion 
engineering, Knoxville, TN (USA), 2-6 Oct 1989). In Contributions 
to the 13th symposium on fusion engineering. Knoxville, TN, 2-6 
Oct 1989. 24p. Order Number DE91003059. Source: OSTI;NTIS 
(US Sales Only);INIS. 

In the Frascati Tokamak Upgrade (FTU) there are the following 
coils: main transformer coil (T), pre-programmed vertical field coil 
(V), and feedback coil (F). In order to maximize the number of the 





ports for diagnostics apparatus and additional RF heating, the FTU 
has been designed without a massive copper shell. Plasma dis- 
placements due to preprogramming failures or disruptions, will be 
recovered by the vertical field generated by the coil. In addition, 
also the plasma current is feedback controlled by regulating the 
transformer current. To study the control laws and to optimize the 
regulation gains, a computer code based on the CSMP 3 (continu- 
ous system modeling program) implemented. The main 
components taken into account in the simulating system are: 
plasma, poloidal coil set (T,V,F), light copper shell, thyristors con- 
verters, measurement and regulating system. 


12092 (ETDE-IT-90-102) A new approach to fast neutron 
diagnostic simulation: Monte Carlo with shower and drizzle 
splittings and finite close-collision treatment. Robouch, B.V.; 
Hubner, K.; Ingrosso, L.; Brzosko, J.S.; Klein, H.; Guldbakke, S. 
ENEA, Frascati (Italy). Centro Ricerche Energia. Sep 1990. 7p. 
(CONF-900970—4: International conference on Monte Carlo meth- 
ods in neutron and photon transport, Budapest (Hungary), 25-28 
Sep 1990). Order Number DE91744419. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Paper presented at the international conference on Monte Carlo 
methods for neutron and photon transport calculations (Budapest, 
25-28 Sep 1990). 

The paper presents a new approach to the Monte Carlo simula- 
tion of neutron diagnostics that leads to an acceleration of the 
convergence of the variances with substantial CPU-time saving. 
The acceleration is achieved due to (1) improvement in the nuclear 
reaction-channel probing, (2) improvement in space sampling, and 
(3) a simplified and precise close-collision description. An example 
of a simulation of the ASDEX tokamak shows that the ratio in 
CPU-time consumption for a Shower & Drizzie OFF and ON is 8 to 
20. The new procedures form intrinsic parts of both VINIA-SDAMC 
and 3D-MCSC-RWR analogue-MC software sets that operate in 
continuos space and energy representations, on point-wise data 
file inputs, and without any simplification. 


12093 (GA-A-20267) Tokamak ignition projections from di- 
mensionally similar discharges. Waltz, R.E. (General Atomics, 
San Diego, CA (USA)); DeBoo, J.C.; Goldston, R.J.; Johnson, 
D.W.; Perkins, F.W.; Scott, S.D.; Zarnstorff, M.C.; Rosenbluth, 
M.N.; Barnes, C.W. General Atomics, San Diego, CA (USA). Nov 
1990. 11p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC03-89ER53277 ;AC02-76CH03073. (IAEA-CN-53/D-4- 
7;CONF-901025—40: 13. international conference on plasma 
physics and controlled nuclear fusion research, Washington, DC 
(USA), 1-6 Oct 1990). Order Number DE91008195. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Dimensionally similar tokamak discharges with all dimensionless 
parameters the same except the relative gyroradius can be scaled 
to ignition regime discharges of larger size and/or magnetic field in 
analogy to the principles of wind tunnel design. This paper de- 
scribes the first controlled experiments to determine whether the 
scaling with relative gyroradius corresponds to transport based on 
shortwave or longwave length turbulence. 10 refs., 2 figs. 


12094 (IAE-4674-6) To the analytical theory of internal 
screw modes. Kuvshinov, B.N.; Mikhajlovskij, A.B.; Tatarinov, E.G. 
Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow (USSR). Inst. Atomnoj Ehnergii. 1988. 17p. (in 
Russian). Order Number DE91619968. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The internal screw modes in a tokamak are studied theoretically. 
It has been shown that the equation for perturbations in the ideal 
area has an exact analytical solution in terms of hypergeometrical 
functions in the case of the parabolic distribution of longitudinal 
current and the analogous model profile of plasma pressure. The 
toroidal effects on the tearing modes were investigated. It has been 
shown that such modes could be stabilized at a finite aspect ratio. 
The ideal instabilities appearing at a sufficiently small shear were 
studied too. 30 refs.; 3 figs. 


12095 (IC—89/166) Generation and radiation of second- 
harmonics by electrostatic wave at a narrow inhomogeneous 
layer of a warm plasma. Hussein, A.M. International Centre for 
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Theoretical Physics, Trieste (Italy). Jul 1989. 7p. Order Number 
DE91622091. Source: OSTI;NTIS (US Sales Only);INIS. 

An investigation is made of wave generation and radiation of 
second-harmonics by electrostatic wave at a narrow inhomoge- 
neous layer of a warm plasma. The amplitudes of the 
second-harmonic waves are calculated. In the zero approximation 
it is found that the amplitude of the second-harmonic waves are in- 
versely proportional to the square of the thermal velocity of the 
electrons and to the integration of the inverse of the density of the 
narrow inhomogeneous layer of the warm plasma over the layer 
thickness. (author). 21 refs. 


12096 (INIS-mf-12745, pp. 749-756) Investigation of ener- 
getic electron beam and X-ray generated in a plasma focus. 
Soliman, H.M.; Masoud, M.M.; El-Khalafawy, T.A. Egyptian Society 
of Nuclear Sciences and Applications, Cairo (Egypt). 1988. 426p. 
(CONF-8803238-: 4. conference of nuclear sciences and applica- 
tions, Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth 
Conference on Nuclear Sciences and Applications. Vol. 2: Radia- 
tion sources; application and technology; basic nuclear sciences. 
Order Number DE91003063. Source: OSTI;NTIS (US Sales 
Only);INIS. 

A 10KJ plasma focus of the Mather geometry, with inner and 
outer electrode diameter of 1cm and 10cm respectively, and the 
coaxial electrodes length of 7 cm. It was operated in hydrogen gas 
at pressures from 0.4 to 0.5 torr and condenser bank voltage from 
10-12KV. The pulse of energetic electron beam ejected from the 
pinch region of the focused plasma was coupled through a 2.5mm 
diameter aperture in the inner electrode. The electron beam was 
transported through a drift tube that extended 85 cm from the 
breech of the inner electrode. A Faraday cup detector was affixed 
to the end of the drift tube, te measure the electron bursts current. 
The electron beam energy was measured by retarding field ana- 
lyzer, it had been estimated = 0.32Kev. The electron temperature 
measurements of the plasma focus at peak compression was de- 
termined by measuring X-ray intensity as a function of absorber 
thickness at 5 cm length from the focused region. The electron 
temperature had been found to be 2.8 Kev. Energetic electron 
beam and a burst of X-ray were detected in the form of a single 
sharp pulse during the focusing time. 


12097 (INIS-mf-12745, pp. 740-742) Time and temperature 
dependent magnetic diffusion of an inhomogeneous plasma. 
Amein, W.H.; Mohamed, B.F. Egyptian Society of Nuclear Sciences 
and Applications, Cairo (Egypt). 1988. 4226p. (CONF-8803238—: 4. 
conference of nuclear sciences and applications, Cairo (Egypt), 6- 
10 Mar 1988). In Proceedings of the fourth Conference on Nuclear 
Sciences and Applications. Vol. 2: Radiation sources; application 
and technology; basic nuclear sciences. Order Number 
DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 

The solution of the magnetic diffusion equation for an inhomoge- 
neous cylindrical plasma is obtained. The problem is solved for two 
cases: (i) when the temperature of the plasma is dependent on 
time, (ii) when the temperature is dependent on time and position. 
It seems that in the assumed model (for t ->) the plasma becomes 
superconductive. 


12098 (INIS-mf-12745, pp. 743-748) Magnetic reconnection 
and precursor effect in coaxial discharge. Masoud, M.M.; Soli- 
man, H.M.; El-Khalafawy, T.A. Egyptian Society of Nuclear 
Sciences and Applications, Cairo (Egypt). 1988. 426p. (CONF- 
8803238-: 4. conference of nuclear sciences and applications, 
Cairo (Egypt), 6-10 Mar 1988). In Proceedings of the fourth Con- 
ference on Nuclear Sciences and Applications. Vol. 2: Radiation 
sources; application and technology; basic nuclear sciences. Order 
Number DE91003063. Source: OSTI;NTIS (US Sales Only);INIS. 
A precursor pulse was observed ahead of the plasma sheath 
produced by a coaxial electrode discharge system. The velocity of 
the precursor pulse was 4x10’cmS~—' and the velocity of the 
plasma sheath was 6x10®°cmS~—'. The precursor pulse was unaf- 
fected when an axial magnetic field of 6 K.G. was applied to the 
propagation chamber, while the plasma sheath velocity increased 
and downstream structure were changed. The precursor pulse was 
split, sometimes, into two or more peaks, had the same shape and 
structure of the original one. The rest gas was heated up to 20 
e.V. when the precursor pulse was destructed. The precursor pulse 
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propagation mechanism and parameters showed that it had a soli- 
tary wave structure and behaviour. A reversed magnetic field was 
detected, when the plasma sheath had diamagnetic properties, 
where magnetic reconnection took place. Magnetic reconnection 
was -responsible for energy transfiguration and wave generation. 
This was due to acceleration mechanism of charged particles oc- 
curred by the induced electric field at the moment of magnetic 
reconnection. The detected induced electric field had a high field 
intensity and fast rise time pulse. Several instabilities were referred 
to magnetic reconnection and the precursor pulse observed was a 
result of such instabilities. 


12099 (INIS-SU-226/A, pp. 24-26) Double filamentation in- 
stability in a collisional plasma. Maksimov, A.V.; Silin, V.P.; 
Chegotov, M.V. AN SSSR, Moscow (USSR). Fizicheskij Inst. 1989. 
49p. (in Russian). In Experimental and theoretical physics: Collec- 
tion. Order Number DE91003070. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Double filamentation instability of laser radiation in plasma under 
conditions of the thermal nonlinearity mechanism is considered. 
Qualitatively new dwpwndwnces of the double filamentation insta- 
bility increment on pumping field and scale of filaments are 
determined. 6 refs. 


12100 (INIS-SU-226/A, pp. 33-35) Decay processes in a 
magnetized plasma waveguide. Ignatov, A.M. (AN SSSR, 
Moscow (USSR). Inst. Obshchej Fiziki); Kelekhsaeva, I.A. AN 
SSSR, Moscow (USSR). Fizicheskij Inst. 1989. 49p. (in Russian). 
in Experimental and theoretical physics: Collection. Order Number 
DE91003070. Source: OSTI;NTIS (US Sales Only);INIS. 

Decay instability in a magnetized plasma waveguide with partici- 
pation of axially nonsymmetric modes is studied on the basis of 
Hamiltonian statement of the perturbation theory. The matrix 
elements of three-wave interaction are calcilated and the decay in- 
stability increment order of magnitude is estimated. 7 refs. 


12101 (INIS-SU-226/A, pp. 30-32) Evolution of distribution 
function of electrons in a plasma with strong Langmuir turbu- 
lence excited by an electron beam. Karfidov, D.M. (AN SSSR, 
Moscow (USSR). Inst. Obshchej Fiziki); Rubenchik, A.M.; Serge- 
jehev, K.F.; Sychev, ILA. AN SSSR, Moscow (USSR). Fizicheskij 
Inst. 1989. 49p. (in Russian). In Experimental and theoretical 
physics: Collection. | Order Number DE91003070. Source: 
OSTI;NTIS (US Sales Only);INIS. 

It is shown that interaction of an electron beam and a plasma, 
while exceeding the modulation instability threshold, occurs under 
conditions of strong Langmuir turbulence, characterized by Lang- 
muir wave collapse. In this case the tail extension from the basic 
distribution function of plasma electrons and beam electron accel- 
eration in collapsing cavities are observed. 7 refs.; 2 figs. 


12102 (INIS-SU-227, pp. 50-52) On clarification of dense 
plasma layer during steepening of density profile. Kasymov, 
Zh.Zh.; Ramazashvili, R.R. AN SSSR, Moscow (USSR). Fizicheskij 
Inst. 1989. 53p. (In Russian). In Experimental and theoretical 
physics: Collection. Order Number DE91003069. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Possibility of nonlinear clarification of dense plasma layer, in- 
duced by incident p-polarized electromagnetic wave, resulting in 
steepening of density profile in plasma resonance region is shown. 
The advantages of the described clarification mechanism are rela- 
tively small wave intensities, as the shock wave formation is 
caused by amplified in the resonance region electric field, and 
small times of clarification formation, that is due to small sizes of 
the region where the density deformation takes place. 13 refs. 


12103 (IPPCZ-295) An ohmic heating circuit for the CAS- 
TOR tokamak. Valovic, M. Ceskoslovenska Akademie Ved, Prague 
(Czechoslovakia). Ustav Fyziky Plazmatu. Jul 1989. 12p. Order 
Number DE91619949. Source: OSTI;NTIS (US Sales Only);INIS. 
To extend the duration of the CASTOR tokamak discharge to the 
limit given by the toroidal magnetic field pulse, a simple ohmic 
heating circuit is proposed. It exploits two condenser banks 
charged to different voltages and switched by means of an ignitron 
switch. The circuit parameters are chosen so as to achieve 
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optimum current ramp-up and flat-top phases. The choice of pa- 
rameters was checked using a simple computer code, with the 
nonlinear magnetization of the transformer core being taken into 
account. The results of calculation are compared with those of an 
experimental test shot with a discharge current and duration of 19 
kA and 40 ms, respectively. (J.U.). 3 figs., 4 refs. 


12104 (IPPCZ-296) On optimization of the large launching 
structures for the lower hybrid current drive. Hurtak, O. 
Ceskosiovenska Akademie Ved, Prague (Czechoslovakia). Ustav 
Fyziky Plazmatu. Sep 1989. 24p. Order Number DE91619975. 
Source: OSTI;NTIS (US Sales Only);INIS. 

The origin of secondary peaks in the power spectrum of a 
launching structure consisting of multijunction sections is analyzed 
by means of an approximate formula for the power spectrum. 
Results of numerical optimization of an actual structure with three- 
waveguide multijunction sections are given. It is shown that the 
basic electric length of the multijunction section cannot be chosen 
in such a way that both a sufficient reduction of the peaks and a 
favourable power distribution among waveguides is achieved simul- 
taneously. The difficulties are eliminated by the use of aperiodically 
excited multijunction sections resulting in an equalization of phases 
of incident waves in the waveguides. (author). 8 figs., 14 refs. 


12105 (IPPCZ-298) Linear resonant interaction of an elec- 
tromagnetic wave with a collisional inhomogeneous plasma. 
Lacina, J. Ceskoslovenska Akademie Ved, Prague (Czechoslo- 
vakia). Ustav Fyziky Plazmatu. Nov 1989. 34p. Order Number 
DE91619976. Source: OSTI;NTIS (US Sales Only);INIS. 

Linear evolution of the resonant interaction of an obliquely inci- 
dent P-polarized electromagnetic wave with an inhomogeneous 
collisional plasma is studied theoretically. The analytic time- 
dependent solution found, connects two different physical 
mechanisms of collisional and collisionless absorption. The asymp- 
totic formulae are derived for all energy components. In addition to 
the analytical solution, a numerical solution is presented of the full 
set of equations determining wave propagation in a collisional 
plasma. An interesting analogy is pointed out between the mecha- 
nism of wave energy transformation into kinetic energy due to 
Landau damping and that of transformation of the wave energy 
into the energy of plasma longitudinal oscillations. (J.U.). 8 figs., 13 
refs. 


12106 (JET-R-90-03) Inversion methods for analysis of 
neutron brightness measurements in tokamaks. Gorini, G.; Got- 
tardi, N. Commission of the European Communities, Abingdon 
(UK). JET Joint Undertaking. Feb 1990. 62p. Order Number 
DE91619957. Source: OSTI;NTIS (US Sales Only);INIS. 

The problem of determining neutron emissivity from neutron 
brightness measurements in magnetic fusion plasmas is ad- 
dressed. In the case of two-dimensional measurements with two 
orthogonal cameras, a complete, tomographic analysis of the data 
can in principle be performed. The results depend critically on the 
accuracy of the measurements and alternative solutions can be 
sought under the assumption of a known emissivity topology (Gen- 
eralized Abel Inversion). In this work, neutron brightness data from 
the JET tokamak have been studied with both methods. We find 
that with the present experimental uncertainty (levels 10-20%) the 
Abel inversion method works best, while two-dimensional informa- 
tion cannot in general be deduced. This is confirmed by studies of 
the error propagation in the inversion using artificial data, which 
are also presented here. An important application of emissivity pro- 
file information is the determination of the plasma deuterium 
temperature profile, Tp(R). Results are presented here from the 
analysis of JET data and the errors in Tp(R) are discussed in 
some detail. It is found that, for typical JET plasma conditions, the 
dominant source of uncertainty arises from the high plasma impu- 
rity level and the fact that it is poorly known; these problems can 
be expected to be remedied and neutron brightness measurements 
would be expected to be very effective (especially in high density 
plasmas) as a Tp(R) diagnostics. (author). 


12107 


(LA-UR-91-103) Adaptive grids and implicit differ- 
encing applied to plasma simulation. Brackbill, J.U.; Forslund, 
D.W.; Vu, Hoanh. Los Alamos National Lab., NM (USA). [1990]. 
5p. Sponsored by U.S. DOE Office of Administration and Human 





Resource Management. DOE Contract W-7405-ENG-36. (CONF- 
9009269-6: US-Japan workshop on advances in simulation 
techniques applied to plasmas and fusion, Los Angeles, CA (USA), 
26-28 Sep 1990). Order Number DE91007383. Source: 
OSTI;NTIS;INIS; GPO Dep. 

To understand the kinetic processes that determine energy 
confinement and impurity production in magnetic confinement ex- 
periments, we are developing methods to model kinetic effects on 
magnetohydrodynamic time scales in realistic geometries. We are 
using implicit methods and adaptive grids to achieve this goal. 9 
refs., 2 figs. 


12108 (LRP-371/89) Experimental investigation of the 
propagation of an electron beam in a homogeneous non- 
magnetized plasma. Michel, J.A. (Ecole Polytechnique Federale, 
Lausanne (Switzerland). Centre de Recherche en Physique des 
Plasma (CRPP)). Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP). Jan 1989. 128p. (in French). Order Number DE91617961. 
Source: OSTI;NTIS (US Sales Only);INIS. 

We conduct an experiment on the interaction of a beam with a 
plasma. The plasma is non-magnetized; its density is uniform, ex- 
cept for a 0.2 m gradient in front of the cathode. The parameters of 
our beam explore the domain of validity of the quasi-linear and the 
non-linear theories. In the experiments the solitons and their evolu- 
tion were investigated. The relative parameters of our beam are 
similar to those used in other experiments; the density of our 
plasma, however, is higher than that of the plasmas used in other 
experiments. The extension of the solitons is practically inobserv- 
able: six Debye lengths, i.e. 0.5 mm. The particularity of our 
method lies in the investigation of the macroscopic effects of the 
interaction rather than in that of the microscopic effects. These par- 
ticular conditions give our beam an energy of several keV. The 
normally employed diagnoses have turned out to be incapable of 
measuring such distribution functions. We have developed a new 
rapid electrons analyzer capable of measuring our beam. Nine 
different experimental conditions have been created. The thermal- 
ization distances of our beams are beyond quasi-linear predictions. 
We have observed that the interaction deeply modifies the plasma. 
During the shots, the plasma’s density presents a gradient extend- 
ing over the entire length of the vacuum cell. Langmuir waves are 
excited at both the fundamental and the harmonic frequency of the 
plasma’s beat frequency. Theoretically a distribution function hav- 
ing a plateau can be unstable in a multidimensional system. In an 
experiment, we have measured the reappearance of a positive 
slope in a distribution which already had a quasi-linear plateau. 62 
refs., 26 figs., 3 tabs. 


12109 (LRP-393/90) Wave propagation and absorption in 
the electron cyclotron frequency range for TCA and TCV ma- 
chines. Cardinali, A. (Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP)). Ecole Polytechnique Federale, Lausanne (Switzerland). 
Centre de Recherche en Physique des Plasma (CRPP). Jan 1990. 
20p. Order Number DE91622092. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The main theoretical aspects of the propagation and absorption 
of electron cyclotron frequency waves are reviewed and applied to 
TCA and TCV tokamak plasmas. In particular the electromagnetic 
cold dispersion relation is solved analytically and numerically in or- 
der to recall the basic properties of mode propagation and to 
calculate the ray-trajectories by means of geometric optics. A nu- 
merical code which integrates the coupled first order differential 
ray-equations, has been developed and applied to the cases of in- 
terest. (author) 4 figs., 23 refs. 


12110 (LRP—412/90) Equilibrium gradient effects in the 
theory of Alfven wave heating. Jaun, A. (Ecole Polytechnique 
Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)); Vaclavik, J.; Appert, K. Ecole Poly- 
technique Federale, Lausanne (Switzerland). Centre de Recherche 
en Physique des Plasma (CRPP). Sep 1990. 17p. Order Number 
DE91617962. Source: OSTI;NTIS (US Sales Only);INIS. 

An explicit expression for the local power absorption density in a 
uniformly magnetized slab plasma is derived from the Vlasov- 
Maxwell equations, taking into account density and temperature 
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gradients. Using a transformation to lagrangian coordinates, the ki- 
netic flux of energy due to particle streaming can be separated in a 
unique way from the actual power dissipation. Computations using 
this expression show how equilibrium gradients play a role in the 
modelling of low-frequency Alfven wave heating, and give a thresh- 
old below which the gradient effects are important in a medium 
size tokamak. (author) 7 refs., 6 figs., 1 tab. 


12111 (LRP-414/90) Quasi-optical gyrotron development at 
the CRPP. Tran, M.Q. (Ecole Polytechnique Federale, Lausanne 
(Switzerland). Centre de Recherche en Physique des Plasma 
(CRPP)). Ecole Polytechnique Federale, Lausanne (Switzerland). 
Centre de Recherche en Physique des Plasma (CRPP). Sep 1990. 
20p. (CONF-9009118—-: International workshop on strong mi- 
crowaves in plasmas, Suzdal (USSR), 18-23 Sep 1990). Order 
Number DE91617963. Source: OSTI;NTIS (US Sales Only);INIS. 

The operation of the 100GHz quasi-optical (Q.0.) gyrotron of the 
Centre de Recherches en Physique des Plasmas in Lausanne is 
described. Power up to 90kW and efficiency up to 12% have been 
achieved. Other features of the Q.0. gyrotron include single longi- 
tudinal mode operation, frequency tunability. Second harmonic 
emission (200GHz) has been observed with a resonator designed 
for operation at the fundamental. The issues pertinent to the Q.0. 
gyrotron concept are also discussed. (author) 26 refs., 13 figs., 2 
tabs. 


12112 (LRP-416/90) DC space-charge induced 

up-shift in a quasi-optical gyrotron. Alberti, S. (Ecole Polytech- 
nique Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)); Tran, M.Q.; Tran, T.M. Ecole Poly- 
technique Federale, Lausanne (Switzerland). Centre de Recherche 
en Physique des Plasma (CRPP). Oct 1990. 12p. Order Number 
DE91617964. Source: OSTI;NTIS (US Sales Only);INIS. 

Recent experiments on a 100GHz quasi-optical gyrotron have 
shown that for a large resonator set-up the observed frequency up- 
shift between the starting current and a current of 10A corresponds 
to a shift of 4-5 longitudinal modes. In this Letter it is shown that 
the interpretation of this frequency up-shift should involve the cur- 
rent dependent electron beam voltage depression in the beam 
tunnel and the interaction region for both the single-mode and 
multi-mode time evolution codes. (author) 7 refs., 5 figs., 1 tab. 


12113 (LRP-419/90) Velocity ratio measurement using the 
frequency of gyro backward wave. Muggli, P. (Ecole Polytech- 
nique Federale, Lausanne (Switzerland). Centre de Recherche en 
Physique des Plasma (CRPP)); Tran, M.Q.; Tran, T.M. Ecole Poly- 
technique Federale, Lausanne (Switzerland). Centre de Recherche 
en Physique des Plasma (CRPP). Oct 1990. 12p. Order Number 
DE91617965. Source: OSTI;NTIS (US Sales Only);INIS. 

The operating diagram of a low quality factor, 8GHz TE9;° 
gyrotron exhibits oscillations between 6.8 and 7.3GHz. These oscil- 
lations are identified as the backward wave component of the 
TE2;° traveling mode. As the resonance condition of this mode de- 
pends on the average parallel velocity <v) > of the beam electrons 
(waw2Qe/y7 - ky<vy>), the measurement of wew for given Qe 
and +, is used as a diagnostic for the beam electrons velocity ratio 
a=<v, >/<vy>. The values of a, deduced from wey through the 
linear dispersion relation for the electron cyclotron instability in an 
infinite waveguide, are unrealistic. A non-linear simulation code 
gives a values which are in very good agreement with the ones 
predicted by a particle trajectory code (+10% to +20%). We find 
numerically that the particles’ velocity dispersion in v, and vy in- 
creases wpw. This effect explains part of the discrepancy between 
the values of a inferred from wey without velocity dispersion and 
the expected values. (author) 10 refs., 6 figs., 1 tab. 


12114 (NIFS-PROC-—3, pp. 232-235) lon temperature and 
poloidal rotation profiles for NB! heated plasma in CHS. ida, K. 
(National Inst. for Fusion Science, Nagoya (Japan)); Hidekuma, S. 
National Inst. for Fusion Science, Nagoya (Japan). Mar 1990. 
(CONF-891240-: 1. international Toki conference on plasma 
physics and controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). 
In Proceedings of the first international Toki conference on plasma 
physics and controlled nuclear fusion: Next generation experiments 
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in helical systems. 293p. Order Number DE91723414. Source: 
OSTI;NTIS (US Sales Only);INIS. 

lon temperature and poloidal rotation velocity profiles are mea- 
sured with 68 channel space resolved spectrometer using beam 
emission spectroscopy technique in CHS. The electric field near 
the plasma edge (r = 0.7 a, a is averaged minor radius) derived 
from poloidal rotation velocity is 15 V/cm for low density 28 GHz 
ECH plasma, and -35 V/cm for high density NBI plasma. The peak 
of the ion temperature is shifted from the vacuum magnetic axis by 
up to 4 cm. This shift depends on the location of the magnetic axis 
and becomes larger as the magnetic axis moves toward the tan- 
gential major radius of the heating neutral beam. This shift is larger 
than that estimated from finite 6 calculation by a factor of two or 
less. Presumably the shift is due to a significant parallel beam 
pressure as well as thermal component. (author). 


12115 (ORNL/TM-11620) Review of recent stellarator re- 
sults in the USA, the USSR, and Japan. Lyon, J.F. Oak Ridge 
National Lab., TN (USA). Dec 1990. 36p. Sponsored by U.S. DOE 
Energy Research. DOE Contract ACO5-840R21400. Order Number 
DE91007798. Source: OSTI;NTIS;INIS; GPO Dep. 

Stellarators with significant magnetic shear in the United States, 
the Soviet Union, and Japan are described, and recent results are 
discussed in terms of their contributions to the physics understand- 
ing relevant for stellarator optimization and to toroidal confinement 
understanding in general. The areas discussed are the properties 
of stellarators with significant shear, magnetic surfaces, trapped- 
particle losses, magnetohydrodynamic (MHD) stability, global 
confinement scaling, local transport, fluctuations, and particle and 
impurity control. 58 refs., 23 figs. 


12116 (PPPL-1955) Beam-ion and alpha-particle effects on 
microinstabilities in tokamaks. Rewoidt, G.; Tang, W.M. Prince- 
ton Univ., NJ (USA). Plasma Physics Lab. Nov 1982. 19p. 
Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH03073. Order Number DE83002923. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The analysis of electromagnetic kinetic toroidal eigenmodes for 
general magnetohydrodynamic (MHD) equilibria has been 
extended to include the effects of non-Maxwellian equilibrium distri- 
bution functions. This is necessary to properly represent the 
response of the hot beam-ion species produced during neutral 
beam injection heating and the response of the alpha-particle 
species in a thermonuclear plasma. The influence of these compo- 
nents on low-frequency tokamak microinstabilities is investigated 
for realistic cases typical of the PLT and PDX experiments. 


12117 (PPPL-2730) Alpha particle effects on global MHD 
modes, and alpha particle transport in ignited tokamaks. 
Cheng, C.Z. (Princeton Univ., NJ (USA). Plasma Physics Lab.); 
White, R.B.; Fu, G.Y.; Chen, L.; Sigmar, D.J.; Hsu, C.T.; Beklemi- 
shev, A.; Berk, H.L.; Breizman, B.; Guo, S.C.; Guo, Z.; Lindberg, 
D.; Van Dam, J.W. Princeton Univ., NJ (USA). Plasma Physics 
Lab. Feb 1991. 11p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH03073. Order Number DE91008239. 
Source: OSTI;NTIS;INIS; GPO Dep. 

The high frequency, low mode number toroidicity-induced Alfven 
eigenmodes (TAE) are shown to be driven unstable primarily by 
the circulating a-particles through wave-particle resonances. To 
destabilize the TAE modes, the inverse Landau damping associ- 
ated with the a-particle pressure gradient free energy must 
overcome the velocity space Landau damping due to both the 
a-particles and the core electrons and ions, as well as Alfven con- 
tinuum damping. Stability criteria are presented for TFTR, CIT, and 
ITER tokamaks in terms of the a-particle beta Ba, the a-particle 
pressure gradient parameter (w./wa), where w, is the a-particle 
diamagnetic drift frequency, and the a-particle velocity (va/Va) pa- 
rameter. Typically the volume averaged a-particle beta threshold is 
on the order of 10-*. Rough estimates of the TAE mode saturation 
level give 5B,/B = 10-% for typical D-T tokamak operations. Signifi- 
cant a-particle losses are found when the amplitude of the global 
MHD modes is large, on the order of (5B,/B) > 10-*. For (5B,/B) = 
5 x 10~*, the a-particle loss time is appreciably shorter than the 
a-particle slowing-down time. 13 refs., 1 fig. 
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12118 (PPPL-2732) Considerations of ion temperature gra- 
dient driven turbulence. Cowley, S.C. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.); Kulsrud, R.M.; Sudan, R. Princeton Univ., 
NJ (USA). Plasma Physics Lab. Feb 1991. 51p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC02-76CH03073. Or- 
der Number DE91008237. Source: OSTI;NTIS;INIS; GPO Dep. 
The ion temperature gradient driven instability is considered in 
this paper. Physical pictures are presented to clarify the nature of 
the instability. The saturation of a single eddy is modeled by a sim- 
ple nonlinear equation. We show that eddies which are elongated 
in the direction of the temperature gradient are the most unstable 
and have the highest saturation amplitudes. In a sheared magnetic 
field, such elongated eddies twist with the field lines. This structure 
is shown to be alternative to the usual Fourier mode picture in 
which the mode is localized around the surface where k, = 0. We 
show how these elongated twisting eddies, which are an integral 
part of the “ballooning mode” structure, could survive in a torus. 
The elongated eddies are shown to be unstable to secondary in- 
stabilities that are driven by the large gradients in the long eddy. 
We argue that this mechanism isotropizes ion temperature gradient 
turbulence. We further argue that the “mixing length” is set by this 
nonlinear process, not by a linear eigenmode width. 17 refs., 6 figs. 


12119 (UCB/ERL-M-89/114) Analytical solutions and parti- 
cle simulations of cross-field plasma sheaths. Gerver, MJ. 
(Massachusetts Inst. of Tech., Cambridge, MA (USA). Plasma Fu- 
sion Center); Parker, S.E.; Theilhaber, K. California Univ., 
Berkeley, CA (USA). Electronics Research Lab. 30 Aug 1989. 42p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG03- 
86ER53220 ;AC02-78ET51013. Order Number DE91007306. 
Source: OSTI;NTIS;INIS; GPO Dep. 

Particles simulations have been made of an infinite plasma slab, 
bounded by absorbing conducting walls, with a magnetic field par- 
allel to the walls. The simulations have been either 1-D, or 2-D, 
with the magnetic field normal to the simulation plane. Initially, the 
plasma has a uniform density between the walls, and there is a 
uniform source of ions and electrons to replace particles lost to the 
walls. In the 1-D case, there is no diffusion of the particle guiding 
centers, and the plasma remains uniform in density and potential 
over most of the slab, with sheaths about a Debye length wide 
where the potential rises to the wall potential. In the 2-D case, the 
density profile becomes parabolic, going almost to zero at the 
walls, and there is a quasineutral presheath in the bulk of the 
plasma, in addition to sheaths near the walls. Analytic expressions 
are found for the density and potential profiles in both cases, in- 
cluding, in the 2-D case, the magnetic presheath due to finite ion 
Larmor radius, and the effects of the guiding center diffusion rate 
being either much less than or much grater than the energy diffu- 
sion rate. These analytic expressions are shown to agree with the 
simulations. A 1-D simulation with Monte Carlo guiding center diffu- 
sion included gives results that are good agreement with the much 
more expensive 2-D simulation. 17 refs., 10 figs. 


12120 (UCB/ERL-M-89/136) Numerical error in electron or- 
bits with large weedt. Parker, S.E.; Birdsall, C.K. California Univ., 
Berkeley, CA (USA). Electronics Research Lab. 20 Dec 1989. 19p. 
Sponsored by U.S. Department of Defense; U.S. DOE Energy 
Research. DOE Contract FG03-86ER53220. Contract N00014-85- 
K-0809. Order Number DE91007304. Source: OSTI;NTIS;INIS; 
GPO Dep. 

We have found that running electrostatic particle codes relatively 
large weeAt in some circumstances does not significantly affect the 
physical results. We first present results from a single particle 
mover finding the correct first order drifts for large weeAt. We then 
characterize the numerical orbit of the Boris algorithm for rotation 
when weeAt > 1. Next, an analysis of the guiding center motion is 
given showing why the first order drift is retained at large weeAt. 
Lastly, we present a plasma simulation of a one dimensional cross 
field sheath, with large and small weeAt, with very little difference in 
the results. 15 refs., 7 figs., 1 tab. 


12121 (UCRL-JC—104612) Measurements with a 35 psec 
gate time microchannelplate camera. Bell, P.E.; Kilkenny, J.D.; 
Hanks, R.; Landen, O. Lawrence Livermore National Lab., CA 
(USA). Jul 1990. 11p. Sponsored by U.S. DOE Defense Programs. 





DOE Contract W-7405-ENG-48. (CONF-900756-57: 34. SPIE 
annual international technical symposium on optical and optoelec- 
tronic applied science and engineering, San Diego, CA (USA), 
8-13 Jul 1990). Order Number DE91006701. Source: OSTI;NTIS; 
GPO Dep. 

Measurements of the x-ray gate time of 0.2 mm thick microchan- 
nel plates with an L/D aspect ratio of 20 as opposed to the more 
usual L/D=40, demonstrate that gate times of 35. ps can be 
achieved. Good agreement with time dependent modelling is 
demonstrated. 7 refs., 4 figs., 2 tabs. 


12122 (UCRL-JC—105936) Improvements in the gyrokinetic 
simulation method. Matsuda, Y.; Cohen, B.I.; Williams, T.J. 
Lawrence Livermore National Lab., CA (USA). Jan 1991. 6p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-48. (CONF-9009269-7: US-Japan workshop on advances in 
simulation techniques applied to plasmas and fusion, Los Angeles, 
CA (USA), 26-28 Sep 1990). Order Number DE91007612. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Gyrokinetic particle-in-cell (PIC) simulations have been proven to 
be an important and useful tool for studying low frequency waves 
and instabilities below ion cyclotron frequency. The gyrokinetic for- 
malism eliminates the cyclotron motion by analytically averaging 
the equation of motion in time, while keeping finite-Larmor radius 
effects, and therefore allows a time step of integration to be signifi- 
cantly longer than the cyclotron period. At the same time the 
thermal fluctuation level is reduced well below that of a conven- 
tional PIC simulation code. Recent simulations have been 
performed over a number of wave periods to study nonlinear evo- 
lution of drift waves and ion-temperature-gradient modes and the 
associated transport. With about a quarter million particles and a 
64 x 128 x 32 grid in three dimensions, it takes about 100 hours 
on the Cray-2 single processor to follow the modes to a nonlinear 
quasi-steady state for relatively strong gradients and strong growth 
rates. Much more efficient simulations are needed in order to un- 
derstand these low-frequency waves and the transport associated 
with them by the use of this tool, and to facilitate the simulation of 
more weakly unstable plasmas with parameters more relevant to 
experimental conditions. We have set a goal of achieving an effi- 
ciency gain of a factor of 100 on a present-day computer over 
what has been achieved on the Cray-2 for gyrokinetic simulations. 
To reach this goal we have begun a project with two components; 
one is the use of new PIC techniques such as subcycling, orbit- 
averaging, and semi-implicit algorithms, and the other is the use of 
massively parallel computers such as the BBN TC200 and the 
Thinking Machines CM-2. 6 refs. 
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Refer also to citation(s) 10039, 10114, 10538, 10779, 12085, 
12088, 12091, 12103, 12104, 12114, 12115 


12123 (AEA-FUS-63) Reactor parameters for European 
economic, safety and environmental studies. Hancox, R. (AEA 
Fusion, Culham (UK)); Cooke, P.I.H.; Spears, W.R. AEA Fusion, 
Culham (UK). 1990. 5p. (CONF-900918—: 16. symposium on fu- 
sion technology, London (UK), 3-7 Sep 1990). Order Number 
DE91619988. Source: OSTI;NTIS (US Sales Only);INIS. 

Parameter sets for five 1200 MW, tokamak reactors were devel- 
oped for the European Study Group on the Environmental, 
Safety-related and Economic Potential of Fusion Power, showing 
today’s perception of the range of reactors likely to be available as 
a result of the Commission’s fusion programme. On the basis of 
the cost of generating electricity, relative to a fission reactor, a ref- 
erence set was chosen and endorsed by the Group for further 
studies including that on the environmental impact of fusion power. 
Key physics and technology parameters for the reference reactor 
are compared with values used in the ITER design, and with those 
from American studies. (author). 


12124 (AEA-FUS-64) Engineering feasibility of tight aspect 
ratio Tokamak (spherical torus) reactors. Peng, Y-K.M. (Oak 
Ridge National Lab., TN (USA)); Hicks, J.B. AEA Fusion, Culham 
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(UK). 1990. 5p. (CONF-900918-: 16. symposium on fusion tech- 
nology, London (UK), 3-7 Sep 1990). Order Number DE91619989. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Engineering solutions are identified and analyzed for key high- 
power-density components of tight aspect ratio tokamak reactors 
(spherical torus reactors). The potentially extreme divertor heat 
loads can be reduced to about 3 MW/m? in expanded divertors us- 
ing coils inside the demountable toroidal field coils. Given the long 
and narrow divertor channels, gaseous divertor targets become 
possible, which eliminate sputtering and increase the divertor life. 
The unshielded centre conductor post (CCP) of the toroidal field 
coil can be made of a single dispersion strengthened copper 
conductor cooled by high-velocity pressurized water to maintain ac- 
ceptable copper temperature and strength. Damage and activation 
of the CCP at a neutron fluence of 10 MW-a/m? are also tolerable. 
Annual replacement of the centre post, the divertor assemblies and 
the blanket can be accomplished with vertical access for all torus 
components, which are modularized to reduce size and weight. 
The technical requirements of these solutions are shown to be 
comparable with, if not less demanding than, those estimated for 
conventional tokamak reactors. (author). 


12125 (ANL/FPP/TM-156) A method for determining 
poloidal coil configurations for tokamak devices. Evans, K. Jr. 
Argonne National Lab., IL (USA). Fusion Power Program. Dec 
1990. 65p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. Order Number DE91007940. Source: 
OSTI;NTIS;INIS; GPO Dep. 

This paper presents a method for obtaining the locations and 
currents of the poloidal coil systems for a tokamak, given an desir- 
able magnetohydrodynamic equilibrium for the device. The method 
involves a simultaneous minimization of the match to the desired 
poloidal field and the stored energy in the coils, subject to the con- 
straints necessary to achieve decoupling of the equilibrium and 
inductive-current-drive (ohmic-heating) systems and to achieve a 
given coupling of the current-drive system with the plasma. A com- 
pendium of mutual and self-inductance formulas as they apply to 
tokamak systems is presented, as well as examples of how the 
method has been used in the design of several tokamaks. Finally, 
a user manual for a computer code that implements this method is 
provided. 14 refs., 11 figs., 1 tab. 


12126 (ANL/FPP/TM-253) Ratcheting problems for ITER 
[International Thermonuclear Experimental Reactor]. Majumdar, 
S. Argonne National Lab., IL (USA). Fusion Power Program. Jan 
1991. 60p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. Order Number DE91007941. Source: 
OSTI;NTIS;INIS; GPO Dep. 

Because of the presence of high cyclic thermal stress, pressure- 
induced primary stress, and disruption-induced high cyclic primary 
stress, ratcheting of the first wall poses a serious challenge to the 
designers of ITER (International Thermonuclear Experimental Re- 
actor). Existing design tools such as the Bree diagram in the 
ASME Boiler and Pressure Vessels Code, are not directly applica- 
ble to ITER, because of important differences in geometry and 
loading modes. Available alternative models for ratcheting are dis- 
cussed and new Bree diagrams, that are more relevant for fusion 
reactor applications, are proposed. 9 refs., 17 figs. 


12127 (CONF-901007-59) Tritium breeding blanket. Smith, 
D. (Argonne National Lab., IL (USA)); Billone, M.; Gohar, Y.; 
Baker, C.; Mori, S.; Kuroda, T.; Maki, K.; Takatsu, H.; Yoshida, H.; 
Raffray, A.; Sviatoslavsky, |.; Simbolotti, G.; Daenner, W. Argonne 
National Lab., IL (USA). Jan 1991. 9p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-31109-ENG-38. From 9. topi- 
cal meeting on technology of fusion energy; Oak Brook, IL 
(USA); 7-11 Oct 1990. Order Number DE91007754. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The terms of reference for ITER provide for incorporation of a tri- 
tium breeding blanket with a breeding ratio as close to unity as 
practical. A breeding bianket is required to assure an adequate 
supply of tritium to meet the program objectives. Based on speci- 
fied design criteria, a ceramic breeder concept with water coolant 
and an austenitic steel structure has been selected as the first 
option and lithium-lead blanket concept has been chosen as an al- 
ternate option. The first wall, blanket, and shield are integrated into 
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a single unit with separate cooling systems. The design makes ex- 
tensive use of beryllium to enhance the tritium breeding ratio. The 
design goals with a tritium breeding ratio of 0.8-0.9 have been 
achieved and the R&D requirements to qualify the design have 
been identified. 4 refs., 8 figs., 2 tabs. 


12128 (CONF-901248-1) An energy recovery system for a 
.quasi-optical gyrotron. Singh, A. (Maryland Univ., College Park, 
MD (USA). Lab. for Plasma Research); Granatstein, V.L.; Hazel, 
G.; Saraph, G.; Cooperstein, J.M.; Hargreaves, T. Maryland Univ., 
College Park, MD (USA). Lab. for Plasma Research. [1990]. 4p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG05- 
87ER52147. From 15. international conference on infrared and 
millimeter waves; Lake Buena Vista, FL (USA); 10-14 Dec 1990. 
Order Number DE91008317. Source: OSTI;NTIS;INIS; GPO Dep. 

Design of a depressed collector system for a quasi-optical gy- 
rotron, which had a severe constraint on the maximum allowable 
radius of the collector region is outlined. The needs for unwinding 
of spent beam and for energy sorting could be accommodated by 
precise control of the magnetic field profile, especially in the collec- 
tor region. Techniques used for defining and obtaining such 
profiles; and for dovetailing the profile with the collector geometry 
are discussed. Results on profiles and electron trajectories are pre- 
sented, which demonstrate the feasibility of the design. From 
primary electron trajectories a collector efficiency of up to 68% has 
been calculatea for a three collector design. 3 refs., 3 figs. 


12129 (CONF-910498-1) Boundary integral equations and 
the Dirichlet problem. Gray, L.F. (Oak Ridge National Lab., TN 
(USA)); Basaran, O.A.; Harris, M.T.; Wohlhuter, F. Oak Ridge Na- 
tional Lab., TN (USA). [1990]. 7p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC05-840R21400. From Forum on ad- 
vanced boundary element methods and international conference on 
computational engineering science; Patras (Greece); 21-25 Apr 
1991. Order Number DE91004537. Source: OSTI;NTIS; GPO Dep. 

The standard boundary element method applied to a problem 
with Dirichlet boundary conditions leads to a Fredholm integral 
equation of the first kind. A stable second kind equation results 
from a hypersingular equation formulation of the problem, obtained 
by differentiating the original boundary integral statement. The 
evaluation of the hypersingular integral requires that the coefficient 
function multiplying the hypersingular kernel be differentiable. For 
two dimensional problems, Overhauser elements are a very conve- 
nient basis set for obtaining the necessary smoothness. Test 
calculations with the Laplace equation demonstrate (a) the stability 
of the hypersingular approach for the Dirichlet problem and (b) that 
the hypersingular approach yields results that are more accurate 
than those obtained with the standard approach. 


12130 (CONF-9007111-15) A program of high power mi- 
crowave source research and development from 8 GHz to 600 
GHz. Granatstein, V.L.; Antonsen, T.M. Jr.; Bidwell, S.; Booske, J.; 
Carmel, Y.; Destler, W.W.; Kehs, R.A.; Latham, P.E.; Levush, B.; 
Lou, W.R.; Mayergoyz, |.D.; Minami, K.; Radack, D.J. Maryland 
Univ., College Park, MD (USA). Lab. for Plasma Research. [1990]. 
12p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG05-87ER52147. From 8. international conference on high-power 
particle beams; Novosibirsk (USSR); 2-5 Jul 1990. Order Number 
DE91008320. Source: OSTI;NTIS;INIS; GPO Dep. 

We review research results both on a plasma filled, backward 
wave oscillator (BWO), and on a free electron laser (FEL) driven 
by a sheet electron beam. Recently, it was demonstrated that a 
plasma filled BWO driven by an intense relativistic electron beam 
can generate hundreds of megawatts of microwave radiation at an 
unusually high efficiency of 40% compared with a typical efficiency 
of ~10% in a BWO without a background plasma. Furthermore, 
the enhanced efficiency can be maintained even for large electron 
beam currents approaching the vacuum space charge limiting cur- 
rent, and we anticipate this might hold even for larger current 
values. Theoretical studies and numerical simulations indicate that 
the enhanced efficiency as well as a lower value for the start oscil- 
lation current in the linear regime may be due to the finite length of 
the BWO circuit coupled with modification of the dispersion relation 
due to the background plasma. In the case of our FEL studies, we 
present designs for a 1 MW, CW, tapered FEL amplifier operating 
at frequencies of 280 GHz and 560 GHz. A short wiggler period 
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(4v ~ 1 cm) is combined with a sheet beam of electrons having 
energy ~1 MeV. Depressed collector techniques would allow the 
main power supply rating to be reduced to ~200 kV. Efficient sheet 
beam transport (>99%) has been demonstrated through 10 wiggler 
periods, and transport through 60 wiggler periods is currently under 
study. Finally, plans for a proof-of-principle tapered FEL amplifier 
experiment at 94 GHz are presented. 8 refs., 7 figs. 


12131 (DOE/ER/52159-2) Neutral transport and helium 
pumping of ITER: Annual progress report, January 15, 1990- 
January 14, 1991. Ruzic, D.N. Illinois Univ., Urbana, IL (USA). 
Aug 1990. 43p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-89ER52159. Order Number DE91007912. Source: 
OSTI;NTIS;INIS; GPO Dep. 

A 2-D Monte-Carlo simulation of the neutral atom densities in the 
divertor, divertor throat and pump duct of ITER was made using 
the DEGAS code. Plasma conditions in the scrape-off layer and re- 
gion near the separatrix were modeled using the B2 plasma 
transport code. Wall reflection coefficients including the effect of re- 
alistic surface roughness were determined by using the fractal 
TRIM code. The DEGAS and B2 coupling was iterated until a con- 
sistent recycling was predicted. Results were obtained for a helium 
and a deuterium/tritium mixture on 7 different ITER divertor throat 
geometries for both the physics phase reference base case and a 
technology phase case. The geometry with a larger structure on 
the midplane-side of the throat opening closing the divertor throat 
and a divertor plate which maintains a steep slope well into the 
throat removed helium 1.5 times better than the reference geome- 
try for the physics phase case and 2.2 times better for the 
technology phase case. At the same time the helium to hydrogen 
pumping ratio shows a factor of 2.34 + .41 enhancement over the 
ratio of helium to hydrogen incident on the divertor plate in the 
physics phase and an improvement of 1.61 + .31 in the technol- 
ogy phase. If the helium flux profile on the divertor plate is moved 
outward by 20 cm with respect to the D/T flux profile for this partic- 
ular geometry, the enhancement increases to 4.36 + .90 in the 
physics phase and 5.10 + .92 in the technology phase. 


12132 (DOE/ER/53252-22) Parallel processing for a 1-D 
time-dependent solution to impurity rate equations for fusion 
plasma simulations. Veerasingam, R. Pennsylvania State Univ., 
University Park, PA (USA). Dept. of Nuclear Engineering. [1990]. 
8p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-87ER53252. (CONF-910414—1: International topical meeting 
on advances in mathematics, computations and reactor physics, 
Pittsburgh, PA (USA), 28 Apr - 2 may 1991). Order Number 
DE90015857. Source: OSTI;NTIS;INIS; GPO Dep. 

In fusion plasmas impurities such as carbon, oxygen or nickel 
can contaminate the plasma and cause degradation of the perfor- 
mance of a fusion device through radiation. However, impurities 
can also be used as diagnostics to obtain information about a 
plasma through spectroscopic experiments which can then be used 
in plasma modeling and simulations. In the past, serial algorithms 
have been described for either the time dependent or steady state 
problem. In this paper, we describe a parallel procedure adopted to 
solve the time-dependent problem. It can be shown that for the 
steady state problem a parallel procedure would not be a useful 
application of parallelization because a few seconds of the Central 
Processing Unit time on a CRAY-XMP or IBM 3090/600S would 
suffice to obtain the solution, while this is not the case for the time- 
dependent problem. In order to study the effects of low Z and high 
Z impurities on the final state of a plasma, time-dependent solu- 
tions are necessary. For purposes of diagnostics and comparisons 
with experiments, a fast turn around time of the simulations would 
be advantageous. We have implemented a parallel algorithm on 
and IBM 3090/600S and tested its performance for a typical set of 
fusion plasma parameters. 4 refs., 1 tab. 


12133 (EGG-M-90239) Safety and environmental aspects 
of HYLIFE-II. Dolan, T.J. (idaho National Engineering Lab., Idaho 
Falls, ID (USA)); Longhurst, G.R. EG and G Idaho, Inc., Idaho 
Falls, ID (USA). [1990]. 6p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC07-761D01570. (CONF-901007-34: 9. 
topical meeting on technology of fusion energy, Oak Brook, IL 
(USA), 7-11 Oct 1990). Order Number DE91006066. Source: 
OSTI;NTIS;INIS; GPO Dep. 





The HYLIFE-II inertial confinement fusion reactor uses a Flibe 
spray for blast chamber protection and tritium breeding. HYLIFE-II 
is passively safe, having no large sources of energy available to 
disperse radioactive materials. The dominant activation product is 
18F (half-life 110 minutes). Only a small fraction (< 10-5) of the 
Flibe activation products would be mobilized. The offsite dose from 
a severe accident involving simultaneous failure of the blast cham- 
ber and containment building would be < 0.2 mSv (20 mrem), and 
N-stamp requirements could be avoided in the blast chamber and 
coolant systems. The required tritium removal efficiencies are 
quantified. 10 refs., 1 fig. 


12134 (ENEA-RT-FUS—89-18) Contributions to the 13th 
symposium on fusion engineering. Knoxville, TN, 2-6 October 
1989. ENEA, Frascati (Italy). Dipt. Fusione. 1990. 24p. (CONF- 
891007—Exc.1: 13. Institute of Electrical and Electronics Engineers 
(IEEE) symposium on fusion engineering, Knoxville, TN (USA), 2-6 
Oct 1989). Order Number DE91003059. Source: OSTI;NTIS (US 
Sales Only);INIS. 

A brief summary of the main objectives and the expected perfor- 
mance of the FTU tokamak machine is given first. Then the paper 
reports the work carried out during the assembly phase of the FTU 
main components (toroidal magnet, poloidal field windings and vac- 
uum chamber) and the major FTU subsystems, i.e., vacuum 
cryogenic, power supply, radiofrequency and control systems. The 
commissioning work and the major engineering tests are briefly de- 
scribed and, finally, the FTU cost and near-term program are 
outlined. 


12135 (ENEA-RT-FUS-89-18, pp. 5-10) Present status of 
the FTU: Frascati Tokamak Upgrade. Gasparotto, M. (Associ- 
azione EURATOM-ENEA sulla Fusione, Frascati (Italy)). ENEA, 
Frascati (Italy). Dipt. Fusione. Mar 1990. (CONF-891007—Exc.1: 
13. Institute of Electrical and Electronics Engineers (IEEE) sympo- 
sium on fusion engineering, Knoxville, TN (USA), 2-6 Oct 1989). In 
Contributions to the 13th symposium on fusion engineering. 
Knoxville, TN, 2-6 Oct 1989. 24p. Order Number DE91003059. 
Source: OSTI;NTIS (US Sales Only);INIS. 

A brief summary of the main objectives and the expected perfor- 
mance of the FTU tokamak machine is given first. Then the paper 
reports the work carried out during the assembly phase of the FTU 
main components (toroidal magnet, poloidal field windings and vac- 
uum chamber) and the major FTU subsystems, i.e., vacuum 
cryogenic, power supply, radiofrequency and contro! systems. The 
commissioning work and the major engineering tests are briefly de- 
scribed and, finally, the FTU cost and near-term program are 
outlined. 


12136 (ENEA-RT-FUS—89-18, pp. 19-21) The 8MW, 8 GHz 
Frascati Tokamak Upgrade LHRH system. R&D and design sta- 
tus. Andreani, R. (Associazione EURATOM-ENEA sulla Fusione, 
Frascati (Italy)); Gourlan, C.; Mirizzi, F.; Sassi, M.; Ferro, C.; 
Marra, A.; Orsini, A.; Fortunato, T.; Roccon, M. ENEA, Frascati 
(Italy). Dipt. Fusione. Mar 1990. (CONF-891007—Exc.1: 13. Insti- 
tute of Electrical and Electronics Engineers (IEEE) symposium on 
fusion engineering, Knoxville, TN (USA), 2-6 Oct 1989). In Contri- 
butions to the 13th symposium on fusion engineering. Knoxville, 
TN, 2-6 Oct 1989. 24p. Order Number DE91003059. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Plasma heating of the Frascati Tokamak Upgrade (FTU) will be 
sought by means of a lower hybrid, electron mode, additional heat- 
ing system, rated for a pulsed (1 s pulse length) RF power up to 8 
MW at a frequency of 8 Ghz. Expressly developed gyrotrons will 
be used as RF power generators; two different prototypes are 
presently under testing. A low attenuation transmission system, us- 
ing overmoded waveguides, will feed the coupling structures. A 
fully reviewed design of the RF coupling structures has been re- 
cently developed on the basis of the previous experience of the 
Frascati laboratories (Italy) RF group in similar structures. Most of 
the critical parts of the RF system have already been tested with 
promising results. 


12137 (ENEA-RT-FUS—89-18, pp. 11-14) Assembly proce- 
dures and thermal and mechanical performances during the 
commissioning phase of the Frascati Tokamak Upgrade ma- 
chine. Cecchini, A. (Associazione EURATOM-ENEA sulla Fusione, 
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Frascati (Italy)); Gasparotto, M.; Migliori, S.; Morelli, F.; Pizzuto, A. 
ENEA, Frascati (Italy). Dipt. Fusione. Mar 1990. (CONF-891007— 
Ecx.1: 13. Institute of Electrical and Electronics Engineers (IEEE) 
symposium on fusion engineering, Knoxville, TN (USA), 2-6 Oct 
1989). In Contributions to the 13th symposium on fusion engineer- 
ing. Knoxville, TN, 2-6 Oct 1989. 24p. Order Number 
DE91003059. Source: OSTI;NTIS (US Sales Only);INIS. 

The FTU (Frascati Tokamak Upgrade) is a compact medium-high 
field tokamak machine in which the basic mechanical structure is 
provided by the monolithic toroidal magnet supporting the vacuum 
vessel and the poloidal field windings. The machine, which is 
cooled by liquid nitrogen to limit the electrical power and energy re- 
quirements and to take advantage of the higher mechanical 
properties of the structural material at cryogenic temperatures, is 
contained in a cryostat. The vacuum chamber is a compact struc- 
ture in stainless steel, fully welded, providing about 6270 square 
centimeter of access area to the plasma for diagnostics, fuel injec- 
tion, pumping, auxiliary plasma heating and the poloidal limiter. 
The whole vacuum vessel thickness is maintained within about 30 
mm and the distance between the outside of the chamber and the 
inside of the magnet is around 10 mm, reduced in particular oper- 
ating conditions (magnet -196 degrees centigrade and chamber + 
200 degrees centigrade) to merely 3 mm. This paper reports the 
main engineering features of the toroidal machine, the remote han- 
dling tools for cutting and welding the vacuum vessel and the 
machine assembly installation procedures. Finally, the first engi- 
neering experimental results are illustrated. 


12138 (ENEA-RT-FUS-89-22) Sputtering of TIC coating by 
low-energy and high flux plasma bombardment in PISCES. 
Franconi, E.; Brossa, F. ENEA, Frascati (italy). Dipt. Fusione; 
Commission of the European Communities, Ispra (Italy). Joint Re- 
search Centre. Mar 1990. 15p. (CONF-891204—40: 4. international 
conference on fusion reactor materials, Kyoto (Japan), 4-8 Dec 
1989). Order Number DE91744355. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Paper presented at the 4th international conference on fusion re- 
actor materials (ICCFRM-4), Kyoto (4-8 Dec 1989). 

Chemical vapour TiC coatings deposited on AISI 316 SS for 
plasma facing component applications were investigated, in the 
PISCES plasma material-interactions facility, in conditions simulat- 
ing the edge plasma of a tokamak. Samples were exposed to 
continuous plasma bombardment under the following conditions: 
plasma density from 5x10"' to 5x10"? cm™"¥S3: electron tempera- 
ture from 3 to 10 eV; flux on target from 5x10'” to 2x10'® ions 
cminus2 sminus!. and fluence on the target up to 102? ions em™s2. 
Surface modification and chemical composition change effects 
were diagnosticed by AES and XPS analysis (Auger electron & x- 
ray photoelectron spectroscopy), whereas morphological changes 
were studied by scanning electron microscopy techniques. 


12139 (ENEA-RT-FUS—90-07) Implosion symmetry and 
burn efficiency in inertial confinement fusion (ICF). Atzeni, S. 
ENEA, Frascati (Italy). Centro Ricerche Energia. 1990. 33p. 
(CONF-9001121—2: 20. European conference on laser interaction 
with matter, Schliersee (Germany, F.R.), 22-26 Jan 1990). Order 
Number DE91744404. Source: OSTI;NTIS (US Sales Only);INIS. 

Paper presented at the 20th ECLIM, European conference on 
laser interaction with matter (Schliersee, 22-26 Jan 1990). 

The effect of long wavelength irradiation non-uniformities on the 
performance of single shell, reactor targets is investigated by 
means of 2-D numerical simulations. The stages of target collapse, 
hot-spot formation, ignition and burn are illustrated. Evidence is 
shown for the occurrence of the Rayleigh-Taylor instability during 
target stagnation. It is then shown that the sensitivity of a given 
family of targets to the non-uniformities of the driving pressure criti- 
cally depend on the 1-D ignition margin and the spark convergence 
ratio of the target. The tolerable levels of non-uniformity as a func- 
tion of the perturbation mode number, is determined, for selected 
targets, by means of a parametric numerical study. 


12140 (ENEA-RT-NUCL-90-06) A method for the automatic 
rezoning of 2-D Lagrangian codes for ICF implosions. Atzeni, 
S.; Guerrieri, A. ENEA, Frascati (Italy). Dipt. Fusione. Oct 1990. 
22p. (CONF-9001121—1: 20. European conference on laser inter- 
action with matter, Schliersee (Germany, F.R.), 22-26 Jan 1990). 
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Order Number DE91744418. Source: 
Only);INIS. 

Extended version of the paper P-107 presented at the 20th 
ECLIM, European conference on laser interaction with matter 
(Schliersee, 22-26 Jan 1990). 

The method for the automatic, discrete rezoning of two- 
dimensional Lagrangian codes for the Inertial Confinement Fusion 
(ICF) implosions applies to matrix-ordered, quadrilateral zone 
meshes and allows the preservation of the interface tracking prop- 
erty of the Lagrangian approach. Total mass and momentum are 
conserved exactly, total energy is approximately conserved, and 
numerical diffusion is kept at tolerable levels. The mesh generator, 
the mapping scheme, and the actual implementation in a two- 
temperature laser fusion code are described in this paper. The 
performance of the method is illustrated by several sample applica- 
tions. 


OSTI;NTIS (US Sales 


12141 (ETDE-IT-90-92) Time-resolved thermal load mea- 
surements of the FT limiter. Maddaluno, G.; Ciotti, M.; Ferro, C. 
ENEA, Frascati (italy). Centro Ricerche Energia. May 1990. 15p. 
(CONF-900505—13: 9. plasma surface interactions in controlled fu- 
sion devices conference, Bournemouth (UK), 20-25 May 1990). 
Order Number DE91744408. Source: OSTI;NTIS (US Sales 
Only); INIS. 

Paper presented at the 9th international conference on plasma 
surface interactions (Bournemouth, 21-25 May 1990). 

In the time-resolved measurements of the heat flux on the FT 
poloidal limiter, the temperature increase of the limiter support was 
measured on both the ion and electron sides by thermocouples di- 
rectly exposed to the plasma at four poloidal positions. Strong 
poloidal, as well as directional (electron versus ion side) asymme- 
tries were found and partially attributed to the length variation of 
the magnetic field line intercepted by the limiter as the plasma po- 
sition changed. A typical power flux to limiter trend, similar for both 
low and high density discharges, was also inferred. 


12142 (EUR-12804) Tritium inventory and permeation in 
liquid breeder blankets. Reiter, F. (Commission of the European 
Communities Ispra (IT). Joint Research Centre). Commission of the 
European Communities, Luxembourg (Luxembourg). 1990. 35p. 
Source: OSTI;NTIS (US Sales Only). 

This report reviews studies of the transport of hydrogen isotopes 
in the DEMO relevant water-cooled Pb-17Li blanket to be tested in 
NET and in a self-cooled blanket which uses Pb-17Li or Flibe as a 
liquid breeder material and V or Fe as a first wall material. The 
time dependences of tritium inventory and permeation in these 
blankets and of deuterium and tritium recycling in the self-cooled 
blanket are presented and discussed. 


12143 (GA-A-20256) ARIES-I SiC composite low activation 
blanket design. Wong, C.P.C. (General Atomics, San Diego, CA 
(USA)); McQuillan, B.; Reis, E.E. Jr.; Schultz, K.R.; Cheng, E.T.; 
Grotz, S.P.; Hasan, M.Z.; Martin, R.; Najmabadi, F.; Sharafat, S.; 
Kunugi, T.; Herring, J.S.; Sze, D.K. General Atomics, San Diego, 
CA (USA). Feb 1991. 8p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC03-89ER52153. (CONF-901007-60: 9. 
topical meeting on technology of fusion energy, Oak Brook, IL 
(USA), 7-11 Oct 1990). Order Number DE91008194. Source: 
OSTI;NTIS;INIS; GPO Dep. 

The ARIES research program is a multi-institutional effort to de- 
velop several visions of the tokamak as an attractive fusion reactor 
with enhanced economic, safety, and environmental features. The 
ARIES-I design is a DT-burning, 1000 MW(e) (net) reactor concept 
based on modest extrapolation from the present physics database 
and featuring advanced technology such as utilization of very high- 
field superconducting magnets and a low-activation blanket. This 
paper describes the helium-cooled ARIES-| SiC composite low- 
activation blanket which contributes significantly to enhance 
thermal-hydraulics performance and safety features of the ARIES-| 
reactor design. 14 refs, 3 figs. 


12144 (INP-1458/PL) Characteristic X-rays method for de- 
tecting "cold fusion”. Dryzek, J.; Sepiol, B.; Hrynkiewicz, A.Z. 
Institute of Nuclear Physics, Cracow (Poland). 1989. 11p. Order 
Number DE91619982. Source: OSTI;NTIS (US Sales Only);INIS. 
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The characteristic X-ray method for detecting so called "cold fu- 
sion” were used. Two experiments were performed and no effect 
that could point to any nuclear reactions inside a palladium lattice 
packed with deuterium atoms was observed. The limit of the fusion 
rate which could be detected in our experiment was estimated as 
ca. 10-2" fusion/sDo. 3 refs., 4 figs. (author). 


12145 (INT-237/PS) Kinetics of excited muonic hydrogen 
in mixtures of hydrogen isotopes. Gula, A. (institute of Physics 
and Nuclear Techniques, Cracow (Poland)); Kravtsov, A.; Popov, 
N. Institute of Physics and Nuclear Techniques, Cracow (Poland). 
1989. 9p. Order Number DE91619983. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Energy and concentration dependence of q;, is considered for a 
mixture of hydrogen isotopes and hydrogen-helium mixture. 6 refs., 
2 figs., 2 tabs. (author). 


12146 (INT-238/PS) Excited muonic atoms in mixtures of 
hydrogen isotopes. Gula, A. (institute of Physics and Nuclear 
Techniques, Cracow (Poland)); Kravtsov, A.; Mikhailov, A.; Popov, 
N.; Oziewicz, Z. Institute of Physics and Nuclear Techniques, Cra- 
cow (Poland). 1989. 15p. Order Number DE91619984. Source: 
OSTI;NTIS (US Sales Only);INIS. 

The rates of deexcitation of muonic hydrogen atoms and the 
rates of muon transfer in the excited atomic states to other nuclei 
are calculated. The calculations are performed in the quasiclassical 
approach in the complex plane of the internuclear distance. The 
rates of muon transfer to helium are determined both with and 
without inclusion of electron screening and compared with the ex- 
perimental values for the transfer from protium to the “He. It is also 
shown that, in accordance with earlier results, the rates of 
Coulomb deexcitation for n < 5 are significantly smaller than those 
of Auger and radiative transitions. 19 refs., 4 tabs. (author). 


12147 (INT-239/PS) Diagnostics of some parameters of a 
fusion reactor blanket model. Pohorecki, W. Institute of Physics 
and Nuclear Techniques, Cracow (Poland). 1989. 24p. (in Polish). 
Order Number DE91619991. Source: OSTI;NTIS (US Sales 
Only);INIS. 

The results of the tritium production measurements in a cylindri- 
cal model of a lithium blanket of fusion reactor are presented. A 
successful trial of the use of LiF thermoluminescence detectors 
(TLD) together with liquid scintillation method (LS) for blanket diag- 
nostics (fast neutron flux density, energy deposition and tritium 
production) is presented. The neutron spectra in the blanket model 
in the proximity of a neutron source are determined experimentally 
using activation method and SAND-2 unfolding code with 3 avail- 
able nuclear cross sections data sets (ENDF/B-4, ENDF/B-5, 
ENDL). The results are compared with those obtained with Monte 
Carlo (MORSE) and EPR library calculated spectra. 5 refs.,8 figs., 
8 tabs. (author). 


12148 (LA-UR-91-7) Development of KrF lasers for inertial 
confinement fusion. Sullivan, J.A.; Harris, D.B. Los Alamos Na- 
tional Lab., NM (USA). [1990]. 9p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
901263—2: International conference on lasers ’90, San Diego, CA 
(USA), 10-14 Dec 1990). Order Number DE91007349. Source: 
OSTI;NTIS; GPO Dep. 

Recent reviews of the Inertial Confinement Fusion (ICF) program 
have resulted in recommendations that promise to focus the re- 
search effort on the examination of the feasibility of pellet ignition 
at 1 MJ of energy on target. If successful, the next major step in 
the program has been defined to be the construction of an Ignition 
Facility. Los Alamos National Laboratory has developed a plan to 
reach single-pulse multimegajoule ICF facilities using the electron- 
beam-pumped KrF laser. The Los Alamos plan, its relation to the 
development of ICF for energy production, and the major features 
and design issues associated with ICF drivers will be covered in 
this presentation. 3 figs., 1 tab. 


12149 (LA-UR-91-23) ZTl: Preliminary characterization of 
an ignition class reversed-field pinch. Bathke, C.G.; Krakowski, 
R.A.; Miller, R.L.; Werley, K.A. Los Alamos National Lab., NM 
(USA). [1990]. 8p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-36. (CONF-901007-58: 9. topical 





meeting on technology of fusion energy, Oak Brook, IL (USA), 7-11 
Oct 1990). Order Number DE91007353. Source: OSTI;NTIS;INIS; 
GPO Dep. 

A preliminary cost-optimized conceptual design of an 
intermediate-step, ignition-class RFP device (ZTI) for the study of 
alpha-particle physics in a DT plasma is reported. The ZTI design 
reflects potentially significant cost savings relative to similar 
ignition-class tokamaks for device parameters that reside on the 
path to a viable commercial RFP reactor. Reductions in both de- 
vice costs and number of steps to commercialization portend a 
significantly reduced development cost for fusion. The methodology 
and result and coupling realistic physics, engineering, and cost 
models through a multi-dimensional optimizer are reported for ZTI, 
which is a device that would follow the 2-4 MA ZTH on a 2 1996— 
98 timescale. 15 refs., 7 figs., 2 tabs. 


12150 (LA-UR-91-124) Quasi-molecular processes in 
dense plasmas. Younger, S.M. Los Alamos National Lab., NM 
(USA). [1991]. 8p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-36. (CONF-910427-1: Spring meeting 
of the American Physical Society, Washington, DC (USA), 15-18 
Apr 1991). Order Number DE91007388. Source: OSTI;NTIS;INIS; 
GPO Dep. 

Quasi-molecular phenomena occur in dense plasmas when the 
interatomic spacing is comparable to the characteristic wavelength 
of the electrons. If the electronic states are bound, covalent orbitals 
arise with different excitation energies, radiative rates, and colli- 
sional rates than for isolated ions. For continuum electrons, charge 
localization near transient clusters of nuclei can influence many 
scattering and transport processes. We identify several novel con- 
sequences of quasi-molecular phenomena in plasmas and give a 
possible explanation of high energy features associated with 
helium-like emissions lines observed in recent inertial fusion experi- 
ments. 7 refs. 


12151 (LA-UR-91-256) Pulsed power considerations for 
electron beam pumped krypton fluoride lasers for inertial con- 
finement fusion applications. Rose, E.A. (Los Alamos National 
Lab., NM (USA)); McDonaid, T.E.; Rosocha, L.A.; Harris, D.B.; Sul- 
livan, J.A.; Smith, I1.D. Los Alamos National Lab., NM (USA). 
[1991]. 14p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-36. (CONF-910123-8: OE/LASE '91: 4th 
Society of Photo-Optical Instrumentation Engineers (SPIE) interna- 
tional symposium, Los Angeles, CA (USA), 20-25 Jan 1991). Order 
Number DE91007471. Source: OSTI;NTIS;INIS; GPO Dep. 

The Los Alamos National Laboratory inertial confinement fusion 
(ICF) program is developing the krypton-fluoride excimer laser for 
use as an ICF driver. The KrF laser has a number of inherent 
characteristics that make it a promising driver candidate, such as 
short wavelength (0.25 ym), broad bandwidth to target (>100 
cm-'), pulse-shaping with high dynamic range, and the potential 
for high overall efficiency (>5%) and repetitive operation. The large 
KrF laser amplifiers needed for ICF drivers are electron-beam 
pumped. A key issue for all laser ICF drivers is cost, and a leading 
cost component of a KrF laser driver is associated with the pulsed 
power and electron diode. Therefore, the efficient generation of 
electron beams is a high priority. The Los Alamos ICF program is 
investigating pulsed-power and diode designs and technologies to 
further the development of affordable KrF laser ICF drivers. 12 
refs., 8 figs. 


12152 (LRP-417/90) The physics of an ignited tokamak. 
Troyon, F. (Ecole Polytechnique Federale, Lausanne (Switzerland). 
Centre de Recherche en Physique des Plasma (CRPP)). Ecole 
Polytechnique Federale, Lausanne (Switzerland). Centre de 
Recherche en Physique des Plasma (CRPP). Oct 1990. 18p. 
(CONF-900918-: 16. symposium on fusion technology, London 
(UK), 3-7 Sep 1990). Order Number DE91618019. Source: 
OSTI;NTIS (US Sales Only);INIS. 

There appears to be a consensus that time has come to embark 
on the design and construction of the next generation of tokamaks 
which is at the origin of the ITER initiative. Different proposals have 
been made based on different appreciation as to the size of the 
step which can be taken, related to considerations of cost, risk and 
duration of construction. A class of devices which may be consid- 
ered the last the very high-field, high density ALCATOR-Frascati 
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line of tokamaks have been proposed for some years specifically 
for this purpose. Today there remain three such projects: ignitor, 
Ignitex and CIT. The technology chosen limits the pulse length to a 
few seconds. These devices have evolved through the years 
becoming larger and much more expensive than originally antici- 
pated, increasing the pressure to do more than just a simple 
demonstration of ignition. There is another class of more ambitious 
devices which aim at creating long burning plasmas in conditions 
as close as possible to those of a tokamak reactor in order to ad- 
dress all the plasma physics problems associated with long burn. 
Three such projects, NET, the european next step after JET, ITER 
and JIT are good examples of this approach. The ideal would be to 
design a device with sufficient margin to study burning plasmas 
over a wide range of parameters. The object of this didactic pre- 
sentation is to describe the common physics basis of all these 
projects, compare their expected performance using present knowl- 
edge and list the physics problems associated with a burning 
plasma experiment. The comparison is not meant to be a judge- 
ment since the important parameter is the cost/benefit ratio which 
is a matter of appreciation at this stage. 6 refs., 3 figs., 1 tab. 


12153 (NIFS-PROC-2, pp. 171-176) A D-He® fusion reactor 
based on dipole magnetic field. Hasegawa, Akira (AT and T Bell 
Labs., Murray Hill, NJ (USA)). National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-8903180—: Workshop on struc- 
tures in confined plasmas, Nagoya (Japan), 13-16 Mar 1989). In 
Structures in confined plasmas: Proceedings of workshop of US- 
Japan joint institute for fusion theory program. 242p. Order 
Number DE91723415. Source: OSTI; NTIS (US Sales Only); INIS. 
An innovative fusion reactor suitable for D-He® fuel is proposed 
based on a dipole magnetic field produced by a simple one turn 
coil with < or approx. 16T near field intensity. The equilibrium 
plasma whose phase space density satisfies Ofo(u, J, w/w = 0, 
where w is the flux function, has a steep enough pressure profile 
for an efficient fusion reaction yet is stable for low frequency 
instabilities to local beta exceeding unity. The semi-open field con- 
figuration is particularly suitable for D-He® reactions. (author). 


12154 (NIFS-PROC-—3, pp. 61-64) The main fusion activities 
in Institute of Plasma Physics, Academia Sinica. Wang Shao-hu 
(Academia Sinica, Hefei, AH (China). Inst. of Plasma Physics). Na- 
tional Inst. for Fusion Science, Nagoya (Japan). Mar 1990. 
(CONF-891240-: 1. international Toki conference on plasma 
physics and controlled nuclear fusion, Toki (Japan), 4-8 Dec 1989). 
In Proceedings of the first international Toki conference on plasma 
physics and controlled nuclear fusion: Next generation experiments 
in helical systems. 293p. Order Number DE91723414. Source: 
OSTI; NTIS (US Sales Only); INIS. 

ASIPP was established in 1978. It is one of important fusion re- 
search center in China. Two tokamak devices have been put into 
operation. Resonant Helical Fieid can significantly suppress the 
MHD modes and improve the confinement of plasma. A middle 
size tokamak device -HTU will be put into operation in 1991. Since 
1987, ASIPP began to carry out a National High Technology 
Program—Fusion-Fission Hybrid Reactor Program. (author). 


12155 (NIFS-PROC-3, pp. 93-96) Review of CHS experi- 
ment. Matsuoka, K. (National Inst. for Fusion Science, Nagoya 
(Japan)); Fujiwara, M.; Harris, J.H. National Inst. for Fusion Sci- 
ence, Nagoya (Japan). Mar 1990. (CONF-891240-: 1. international 
Toki conference on plasma physics and controlled nuclear fusion, 
Toki (Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI;NTIS (US Sales Only);INIS. 
Heating experiments with 28GH2/53GHz ECH and NBI have 
been done under the following conditions: the field strength B; 
from 0.46T to 1.5T, heating powers up to 150kW and 1.1MW for 
ECH and NBI respectively. The line averaged electron density n- 
bare is 0.1+%10x10'Scem—, electron and ion temperatures are up to 
about 1.1keV and 600eV respectively: the collisionality ranges 
from the plateau to 1/1 regime. Magnetic field configuration study, 
where the magnetic axis position is scanned from the viewpoint of 
loss cone, shows that the confinement characteristics improve at 
an inward shifted axis position. Global energy confinement time is 
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found to follow the LHD scaling and to be improved compared with 
the scaling in some discharges. (author). 


12156 (NIFS-PROC-8, pp. 240-243) Power deposition dur- 
ing ECH in CHS. Kubo, S. (National Inst. for Fusion Science, 
Nagoya (Japan)); Hosokawa, M.; Takita, Y.; Idei, H. National Inst. 
for Fusion Science, Nagoya (Japan). Mar 1990. (CONF-891240—: 
1. international Toki conference on plasma physics and controlled 
nuclear fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the 
first international Toki conference on plasma physics and controlled 
nuclear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI; NTIS (US Sales 
Only); INIS. 

Power deposition profile and the total absorbed power during 
electron cyclotron heating (ECH) in CHS are estimated from the 
resonance structure at each flux surface. The dependence of the 
central electron temperature on the magnetic field can be well ac- 
counted for by this method. Total deposited power into the plasma 
is estimated from the measurement of the leakage power around 
the torus. Using this power deposition profile, preliminary confine- 
ment analysis of the electron is done. (author). 


12157 (NIFS-PROC-—3, pp. 220-223) Transport study of ECH 
and NBI plasmas in CHS. Yamada, H. (National Inst. for Fusion 
Science, Nagoya (Japan)); Iguchi, H.; Takeiri, Y.; Kubo, S.; Oka- 
mura, S.; Howe, H.C.; Morris, R.N.; Lee, D.K. National Inst. for 
Fusion Science, Nagoya (Japan). Mar 1990. (CONF-891240-: 1. 
international Toki conference on plasma physics and controlled nu- 
clear fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the 
first international Toki conference on plasma physics and controlled 
nuclear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Power balance of ECR and NBI heated plasmas in CHS has 
been analysed using the time-independent transport code 
PROCTR-mod. The power losses in the ECH plasma are domi- 
nated by electron heat conduction which is typically larger than the 
prediction from the neoclassical theory by a factor of 4, while that 
for the NBI plasmas is several-tens times larger than the prediction 
from the neoclassical theory. (author). 


12158 (NIFS-PROC-3, pp. 224-227) Effect of magnetic axis 
shift on CHS plasma characteristics. Okamura, S. (National Inst. 
for Fusion Science, Nagoya (Japan)); Iguchi, H. National Inst. for 
Fusion Science, Nagoya (Japan). Mar 1990. (CONF-891240-: 1. 
international Toki conference on plasma physics and controlled nu- 
clear fusion, Toki (Japan), 4-8 Dec 1989). In Proceedings of the 
first international Toki conference on plasma physics and controlled 
nuclear fusion: Next generation experiments in helical systems. 
293p. Order Number DE91723414. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Published in summary form only. TORSATRON STELLARATOR/ 
magnetic surfaces; TORSATRON STELLARATOR/magnetic con- 
finement; HELIOTRON; HELICAL CONFIGURATION; MAGNETIC 
FIELDS; ROTATIONAL TRANSFORM; SHEAR; STORED EN- 
ERGY; CHARGED-PARTICLE TRANSPORT; BEAM INJECTION 
HEATING; ELECTRON TEMPERATURE; PLASMA DENSITY; 
MAGNET COILS 


12159 (NIFS-PROC-3, pp. 228-231) A study of radiation 
collapse in CHS plasmas. Morita, S. (National Inst. for Fusion 
Science, Nagoya (Japan)). National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240-: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI;NTIS (US Sales Only);INIS. 

It is found that ECH plasmas without Ti gettering cause radiation 
collapse at some magnetic configurations in which a plasma-wall 
distance is extremely decreasing. In NBI plasmas the radiation col- 
lapse can be observed even in the Ti-flashed discharges, when 
strong gas puffing is carried out. Spectroscopic results and analy- 
sis indicate that the radiation collapse is caused by the oxygen 
buildup reaching 10-20 % and 3-5 % of electron density in ECH 
and NBI plasmas, respectively. These critical values decrease 
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because of a flat or hollow electron density profile of the CHS plas- 
mas. In addition hydrocarbon pellets are injected into the NBI 
plasmas to make these phenomena clear. The spherical pellet in- 
jection of 0.46 mm dia. corresponding to 5 % carbon fraction of 
electron density causes the radiation collapse. However, the pellet 
injection of 0.32 mm dia. corresponding to 2.3 % of electron den- 
sity does not cause the collapse. These results show good 
agreement with the analysis. (author). 


12160 (NIFS-PROC-3, pp. 236-239) Driven currents in neu- 
tral beam heated plasma. Kaneko, O. (National Inst. for Fusion 
Science, Nagoya (Japan)); Takeiri, Y.; Yamada, H.; Iguchi, H.; 
Okamura, S.; Matsuoka, K. National Inst. for Fusion Science, 
Nagoya (Japan). Mar 1990. (CONF-891240-: 1. international Toki 
conference on plasma physics and controlled nuclear fusion, Toki 
(Japan), 4-8 Dec 1989). In Proceedings of the first international 
Toki conference on plasma physics and controlled nuclear fusion: 
Next generation experiments in helical systems. 293p. Order Num- 
ber DE91723414. Source: OSTI;NTIS (US Sales Only);INIS. 

Plasma currents, which are observed in the tangential neutral 
beam heated plasma, are studied under the various plasma condi- 
tions in CHS. The plasma current is mainly driven by high energy 
beam when the plasma density is low, while the bootstrap current 
seems to be dominant in the dense plasma. (author). 


12161 (OEFZS-4564) Investigations on heat conduction in 
dense plasmas. Kamelander, G.; Sdouz, G.; Woloch, F. Oesterre- 
ichisches Forschungszentrum Seibersdorf GmbH (Austria). Dec 
1990. 66p. (In German). Order Number DE91622104. Source: 
OSTI;NTIS (US Sales Only);INIS. 

In most of ICF-simulation codes the SPITZER-conductivity de- 
rived for varified plasmas is used to solve the heat conduction 
equations though the plasma is compressed to solid state density. 
The present report describes an ICF simulation computer code dis- 
posing of options for heat conductivity models. It is shown that the 
use of heat conduction models derived on the assumption of high 
plasma densities have an important impact on the results of ICF 
simulations reducing the predicted energy yield of the simulation. 
(Authors) 22 figs., 9 refs. 


12162 (ORNL/FEDC-$90/1) Methodology for the ITER [Inter- 
national Thermonuclear Experimental Reactor] technology 
phase operational scenario analysis. Galambos, J.D. (Oak 
Ridge National Lab., TN (USA)); Peng, Y.K.M.; Perkins, L.J. Oak 
Ridge National Lab., TN (USA). Jan 1991. 35p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. Order 
Number DE91007797. Source: OSTI;NTIS;INIS; GPO Dep. 

The operational space for the technology phase of the Interna- 
tional Thermonuclear Experimental Reactor (ITER) has been 
examined with the ITER systems code, TETRA (September 1989 
version). The goal of the technology phase is to provide neutron 
wall loads sufficient to test the technologies required for fusion 
reactors, ideally with steady-state operation. Heat loads on the di- 
vertor, however, place severe restrictions on the operational space. 
Steady-state operation is found to be limited to neutron wall loads 
of about 0.75 MW/m? (Q near 6, and injection power of 150 MW), 
even when controlled impurity seeding is used to mitigate the di- 
vertor heat loads via line radiation. Wall loads approaching the 
required levels for technology testing (+1 MW/m*) are possible 
with steady-state operation only if the divertor limits are relaxed. 
Otherwise, a hybrid form of operation, in which both inductive and 
noninductive current drive are used, must be employed for technol- 
ogy testing. With this scheme, plasma operational space is found 
with long pulses (>1000 s), high wall loads (1.2 MW/m?), energy 
multiplication factor Q > 10, injection power near 100 MW, and ac- 
ceptable divertor conditions. We note that the results for ITER 
operation have changed slightly since this work was carried out. 
Nonetheless the basic methodology and the trends identified here 
remain the same. 16 refs. 


12163 (PNL-SA-19061) Swelling and microstructure of 
high purity nickel irradiated with fast neutrons in EBR-ll. Stub- 
bins, J.F. (Illinois Univ., Urbana, IL (USA)); Garner, F.A. Pacific 
Northwest Lab., Richland, WA (USA). Jan 1991. 8p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC06-76RL01830. Or- 
der Number DE91007202. Source: OSTI;NTIS;INIS; GPO Dep. 





The objective of this effort is to provide an understanding of the 
radiation-induced evolution of microstructure in pure nickel, a metal 
often used in fission-fusion correlations. 


12164 (PNL-SA—19062) Radiation-induced changes in elec- 
trical conductivity of a wide range of copper alloys. Garner, 
F.A. (Pacific Northwest Lab., Richland, WA (USA)); Anderson, 
K.R.; Shikama, T. Pacific Northwest Lab., Richland, WA (USA). 
Jan 1991. 8p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO6-76RL01830. Order Number DE91007200. Source: 
OSTI;NTIS;INIS; GPO Dep. 

A wide variety of radiation-induced changes in electrical conduc- 
tivity was observed in a series of irradiation experiments conducted 
on copper alloys in FFTF/MOTA. The behavior of each alloy was 
found to depend on the alloy composition, starting state, irradiation 
temperature, and the sometimes complex interaction of three 
radiation-driven processes. These processes are transmutation, 
void swelling, and solute redistribution. The objective of this effort 
is to identify those copper alloys that offer promise as high heat 
flux materials for fusion application. 13 refs., 4 figs., 2 tabs. 


12165 (SAND-90-1478C) US — Japan workshops: Q-111, 
Development of plasma facing components and materials for 
next large fusion devices, and Q-112, Vacuum and first wall 
technology for fusion devices. Whitley, J.B.; Miyahara, A. (eds.). 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 464p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC04- 
76DP00789. (CONF-9002169-: U.S.-Japan workshops: Q-111: 
Development of plasma facing components and materials for next 
large fusion deveices, and Q-112: Vacuum and first wall technol- 
ogy for fusion devices, La Jolla, CA (USA), 28 Feb - 2 mar 1990). 
Order Number DE91006879. Source: OSTI;NTIS;INIS; GPO Dep. 

This report contains papers on the following topics: plasma fac- 
ing components recent (PFC) experiments on large devices; PFC 
materials for future plasma devices; neutron effects on carbon ma- 
terials; innovative concepts for power and particle control; status of 
high z materials for PFC’s; alternate low z plasma facing materials; 
erosion and hydrogen studies; engineering issues for PFC’s; vac- 
uum vessel design for large devices; and testing facilities and test 
results. 


12166 (UCRL-JC—103815-Rev.1) Parametric cost analysis 
of a HYLIFE-Il power plant: Revision 1. Bieri, R.L. Lawrence Liv- 
ermore National Lab., CA (USA). 4 Jan 1991. 8p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-901007—10-Rev.1: 9. topical meeting on technology of fu- 
sion energy, Oak Brook, IL (USA), 7-11 Oct 1990). Order Number 
DE91007339. Source: OSTI;NTIS;INIS; GPO Dep. 

The SAFIRE (Systems Analysis for ICF Reactor Economics) 
code was adapted to model a power pliant using a HYLIFE-2 reac- 
tor chamber. The code was then used to examine the dependence 
of the plant capital costs and the busbar cost of electricity (COE) 
on a variety of design parameters (type of driver, chamber repeti- 
tion rate, and net electric power). The results show the most 
attractive operating space for each set of driver/target assumptions 
and quantify the benefits of improvements in key design parame- 
ters. The base-case plant was a 1000-MW(e) plant containing a 
reactor vessel driven by an induction linac heavy-ion accelerator, 
run at 8 Hz with a driver energy of 6.73 MJ and a target yield of 
350 MJ. The total direct cost for this plant was $2.6 billion. (All 
costs in this paper are given in equivalent 1988 dollars.) The COE 
was 8.5¢/(kWh). The COE and total capital costs for a 1000-MW(e) 
base plant are nearly independent of the chosen combination of 
repetition rate and driver energy for a driver operating between 4 
and 10 Hz. For comparison, the COE for a coal or future fission 
plant would be 4.5-5.5¢/(kWh). The COE for a 1000-MW(e) plant 
could be reduced to 7.5¢/(kWh) by using advanced targets and 
could be cut to 6.5¢/(kWh) with conventional targets, if the driver 
cost could be cut in half. There is a large economy of scale with 
heavy-ion-driven inertial confinement fusion (ICF) plants. A 2000- 
MW(e) plant with a heavy-ion driver and a HYLIFE-2 chamber 
would have a COE of only 5.8¢/(kWh). 


12167 (UCRL-JC—104285) Vacuum requirements for heavy 
ion recirculating induction linacs. Barnard, J.J. (Lawrence Liver- 
more National Lab., CA (USA)); Yu, S.S.; Faltens, A. Lawrence 
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Livermore National Lab., CA (USA). Dec 1990. 13p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-901219-8: International symposium on heavy ion inertial 
fusion, Monterey, CA (USA), 3-6 Dec 1990). Order Number 
DE91007332. Source: OSTI;NTIS;INIS; GPO Dep. 

We examine the requirements of the vacuum system for the 
LLNL/LBL recirculating induction linac concept. We reexamine pro- 
cesses, including beam stripping, background gas _ ionization, 
intra-beam charge exchange and desorption of gas molecules from 
the wall due to the incident ionized gas molecules and stripped 
ions, in the context of the proposed recirculator. We discuss impli- 
cations for the vacuum system layout and estimate the cost of 
such a system. 18 refs., 2 figs., 1 tab. 


12168 (UCRL-JC—104435) Upgrade of the LLNL Nova laser 
for inertial confinement fusion. Murray, J.R.; Trenholme, J.B.; 
Hunt, J.T.; Frank, D.N.; Lowdermilk, W.H.; Storm, E. Lawrence Liv- 
ermore National Lab., CA (USA). Jan 1991. 14p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
(CONF-910123-10: OE/LASE '91: 4th Society of Photo-Optical 
Instrumentation Engineers (SPIE) international symposium, Los An- 
geles, CA (USA), 20-25 Jan 1991). Order Number DE91008060. 
Source: OSTI;NTIS;INIS; GPO Dep. 

The Lawrence Livermore National Laboratory has proposed to 
construct an upgrade to the Nova glass laser facility to give an out- 
put energy of 1.5-2 megajoules at 350 nanometers wavelength in a 
nominally 3-5 nanosecond shaped pulse. The Nova Upgrade will 
be suitable for driving inertial fusion targets to ignition. This paper 
reviews the design proposed for the laser. 14 refs., 10 figs., 1 tab. 


12169 (UCRL-JC—104640) Intense microwave generation 
using free-electron lasers. Orzechowski, T.J. Lawrence Liver- 
more National Lab., CA (USA). Sep 1990. 19p. Sponsored by U.S. 
Department of Defense. DOE Contract W-7405-ENG-48. Contract 
W31RPD-0-D4074. (CONF-90091 18-2: International workshop on 
strong microwaves in plasmas, Suzdal (USSR), 18-23 Sep 1990). 
Order Number DE91007262. Source: OSTI;NTIS;INIS; GPO Dep. 

In this paper, | will describe a free-electron laser amplifier which 
operated in the microwave regime. This device, called the Electron 
Laser Facility (ELF), used an electron beam generated by a Linear 
Induction Accelerator (LIA). ELF operated as a single pass ampli- 
fier at 35 and 140 GHz. Because the device had no cavity, we 
could study the FEL physics independent of cavity considerations. 
With a sufficiently large input signal, growth of the signal from 
noise on the beam did not influence the performance. This device 
demonstrated significant gain and allowed us to investigate such 
FEL phenomenon as saturation and synchrotron oscillation of the 
electrons trapped in the ponderomotive well. We were also able to 
study the phase shift of the radiation due to the real part of com- 
plex gain of the FEL. Because the interaction takes place in a 
waveguide, the FEL can couple to several spatial modes at a given 
frequency. The bunched electrons can radiate at harmonics of the 
fundamental and in this experiment we studied the evolution of the 
third harmonic. In this paper, | will describe the Electron Laser 
Facility. | will discuss the FEL performance with regard to gain, sat- 
uration, phase evolution, mode coupling and harmonic generation, 
| will briefly discuss a switching technique which allows the LIA to 
run at high average power. When driven by such a device, and 
FEL can produce high average power radiation. We will present 
the design for such a device which can be used to heat a tokamak 
plasma. This device is designed to operate at 250 GHz and pro- 
duce an average power of 2 MW. 


12170 (UCRL-JC—104647) Hydrogen-like recombination x- 
ray laser experiments using a 20 picosecond laser pulse at 
the Nova facility. Shephard, R. (Lawrence Livermore National 
Lab., CA (USA)); Fields, D.; DaSilva, L.; Keane, C.; MacGowen, 
B.; Matthews, D.; Shimkaveg, G.; Stone, G.; Eder, D.; Osterheld, 
A.; Walling, R.; Young, B.K.F.; Fry, A.; Eckart, M.; Goldstein, W.; 
Stewart, R.; CharaLawrence Livermore National Lab., CA (USA). 7 
Jan 1991. 6p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-9009266-9: 2. international col- 
loquium on X-ray lasers, York (UK), 17-21 Sep 1990). Order 
Number DE91007343. Source: OSTI;NTIS;INIS; GPO Dep. 
Hydrogen-like recombination X-ray lasers are currently under in- 
vestigation as an alternative candidate to collisional pumped soft 
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X-ray amplifiers. Efforts are being concentrated on the n = 3 ton = 
2 transitions in H-like Mg and NaF. 5 refs., 1 fig. 


12171 (UCRL-JC—104794) Model experiment to search for 
emittance gain of recirculating heavy ion beam. Lauer, E.J.; 
Barnard, J.J.; Hewett, D.W.; Kulke, B.; Yu, S.S. Lawrence Liver- 
more National Lab., CA (USA). Dec 1990. 8p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
901219-7: International symposium on heavy ion inertial fusion, 
Monterey, CA (USA), 3-6 Dec 1990). Order Number DE91007263. 
Source: OSTI;NTIS;INIS; GPO Dep. 

An experiment is underway to measure the increase in emittance 
of a 13.2 KeV, 50uA, Kr®* beam and a 8.5 KeV, 20uA, Xe'! 
beam in passing through the ATA 30° bend “beam director.” The 
ratio of the non-linear term divided by the linear term in Kelvin 
Neil's equation of motion is calculated for the full scale rings of the 
proposed recirculator and for the model experiment. 1 tab. 


12172 (UCRL-JC—104799) Envelope model of a heavy-ion 
recirculator. Sharp, W.M.; Barnard, J.J.; Yu, S.S. Lawrence Liver- 
more National Lab., CA (USA). Dec 1990. 12p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
901219-9: International symposium on heavy ion inertial fusion, 
Monterey, CA (USA), 3-6 Dec 1990). Order Number DE91007331. 
Source: OSTI;NTIS;INIS; GPO Dep. 

A simple transport code has been developed to model the beam 
in a heavy-ion recirculating accelerator. The novel feature of the 
model is the treatment of the beam charge density as a La- 
grangian fluid in the axial direction. In addition, the envelope and 
centroid equations include terms that account for the transverse 
self-force, image forces, and bend fields in the paraxial limit. The 
use of “compressible” beam slices makes the code suitable for de- 
signing the acceleration and compression schedules. The code has 
been used primarily to design the lattice of the LLNL recirculator, 
and preliminary magnet configurations for that machine are pre- 
sented here. 3 refs., 2 figs. 


12173 (UCRL-JC—105372) A tritium target system for CF. 
Zmeskal, J. (Oesterreichische Akademie der Wissenschaften, Vi- 
enna (Austria). Inst. fuer Mittelenergiephysik); Ackerbauer, P.; 
Sherman, R.H.; Durham, W.B.; Heard, H.C.; Neumann, W.; Bossy, 
H. Los Alamos National Lab., NM (USA). Dec 1990. 13p. Spon- 
sored by U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-48 ;AC03-76SF00098 ;W-7405-ENG-36. (CONF- 
9005313-1: 1990 conference on muon catalyzed fusion, Vienna 
(Austria), 28 May - 1 jun 1990). Order Number DE91007345. 
Source: OSTI;NTIS;INIS; GPO Dep. 

An apparatus has been constructed for the safe handling of tri- 
tium as part of a series of muon-catalyzed fusion experiments. The 
equipment was designed to handle 100 kCi of tritium. The main 
parts of this system are the oil-free high vacuum and transfer sys- 
tem, and the quadrupole mass analyzer for a direct determination 
of the target content. The system was used successfully for five 
continuous periods of operation of over one month each. A new 
target system was constructed at Lawrence Livermore National 
Laboratory (LLNL) for ultimate use at Paul Scherrer Institute (PSI) 
to investigate the high temperature and high pressure region. 9 
refs., 4 figs. 


12174 (UCRL-JC—105905) Uv Thomson scattering from x- 
ray laser plasmas. La Fontaine, B. (National Research Council of 
Canada, Ottawa, ON (Canada)); Baldis, H.A.; Villeneuve, D.M.,; 
Bernard, J.E.; Enright, G.D.; Rosen, M.D.; Young, P.E.; Matthews, 
D.L. Lawrence Livermore National Lab., CA (USA). 3 Jan 1991. 
6p. Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-9009266-7: 2. international colloquium on 
X-ray lasers, York (UK), 17-21 Sep 1990). Order Number 
DE91007347. Source: OSTI;NTIS;INIS; GPO Dep. 

Plasmas produced by irradiating massive carbon targets with a 
1.064 um, 1.5 ns laser pulse at incident energies of ~100 J have 
been investigated. UV thermal Thomson scattering was used to ob- 
tain the electron and ion temperatures, as well as drift velocities. 
The electron density was obtained by optical interferometry. The 
results are compared to hydrodynamic computer modeling. 6 refs.., 
6 figs. 
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12175 (UM-P—90/70) Cross sections and thermonuclear 
rates for “1K(a,n)“Se and 4'K(a, p)“*Ca. Scott, A.F. (and oth- 
ers); Morton, A.J.; Tingwell, C.I.W. Melbourne Univ., Parkville 
(Australia). School of Physics. [1990]. 23p. Order Number 
DE91618020. Source: OSTI;NTIS (US Sales Only);INIS. 

The cross sections of *1K(a, n)“4Se and “'K(a, p) “Ca have 
been measured in the bombarding energy ranges 3.0-8.0 MeV and 
4.5-9.0 MeV respectively. The cross sections have been compared 
with the results of statistical-model calculations made with global 
optical-model parameters, and also with a set of modified parame- 
ters. Thermonuclear reaction rates at temperatures important in 
silicon burning in evolving stars and supernovae have been calcu- 
lated. 20 refs., 3 tabs., 5 figs. 


99 GENERAL AND MISCELLANEOUS 


12176 (CONF-9104161-2) The National Teacher Enhance- 
ment Program (K-8) coordinated by the Oak Ridge National 
Laboratory. Richmond, C.R. Oak Ridge National Lab., TN (USA). 
[1991]. 8p. Sponsored by National Science Foundation. DOE Con- 
tract ACO5-840R21400. From Institute of Electrical and Electronics 
Engineers (IEEE) (Southeastcon '91); Williamsburg, VA (USA); 7- 
10 Apr 1991. Order Number DE91007280. Source: OSTI;NTIS; 
GPO Dep. 

Teachers need help, not harassment. So do the establishments 
in which teachers practice their profession. Community resources 
must be marshalled to provide help to local schools and teachers. 
In 1990 the National Science Foundation (NSF) established a 
unique educational activity named the National Teacher Enhance- 
ment Program (NTEP). NSF took advantage of the Department of 
Energy (DOE) sponsored educational programs and resources at 
several large DOE contractor labs that had had prior experience 
with DOE supported teacher enhancement programs. While DOE 
concentrated on teacher enhancement activities for secondary 
teachers, the NSF concentrated on teachers from grades K-8. The 
Oak Ridge National Laboratory (ORNL) is the lead organization for 
both administering and coordinating the grant. Other participating 
laboratories are Argonne National Laboratory (ANL), Fermi National 
Accelerator Laboratory (FERMI), Battelle-Pacific Northwest Labora- 
tory (PNL), Lawrence Livermore Laboratory (LLNL) with some 
support functions provided by Brookhaven National Laboratory 
(BNL) and the Oak Ridge Associated Universities (ORAU). The 
program calls for a three week duration workshop to be conducted 
at each lab followed by in-service training and other activities dur- 
ing the year. The NSF/NTEP protocol calls for networking among 
the participating organizations and some of the teachers. An as- 
sessment effort is also an integral part of the program. 2 refs. 


12177 (INIS-mf-12757) Annual report : 1989-90. Department 
of Atomic Energy, Bombay (india). 1990 129p. Order Number 
DE91619574. Source: OSTI;NTIS (US Sales Only);INIS. 

The annual report of the Department of Atomic Energy (DAE) for 
the financial year 1989-90 describes the activities of its research 
establishments, industrial and production units, and reseach insti- 
tutes fully funded and administered by the DAE. The report is 
presented in chapters entitled: (1) General Survey, (2) Nuclear 
Power, (3) Research and Development, (4) Regulation and Safety 
Functions, (5) Public Sector Undertakings, and (6) Other Activities. 
The main thrust of DAE’s activities is on achieving complete self re- 
liance in the field of nuclear science and technology. The activities 
include : basic and applied research in nuclear science and related 
areas; production on commercial scale of nuclear power, heavy 
water, nuclear fuels, reactor instrumentation, radioisotopes and ir- 
radiation devices, labelled compounds; application of radiation and 
radioisotopes in agriculture, medicine and industry; exploration and 
processing of atomic minerals and rare earth minerals; research in 
cancer and its therapy, and training of manpower for above men- 
tioned activities. Other activities include emergency preparedness 
planning, regulatory functions in nuclear and industrial safety and 
publishing related codes/guides/manuals, technology transfer, inter- 
national relations, and conducting/sponsoring and funding of 
symposia, conferences and symposia in the areas of interests of 
D.A.E . Some of the highlights are: (1) 12 new reactor projects are 
proposed in order to achieve a target of 10,000 MWe generation of 





nuclear power by 2000 A.D. Preliminaries such as getting environ- 
mental clearance and financial sanction are being completed. (2) 
Cold fusion studies established that the primary product of the 
deuterium-deuterium reactions is tritium rather than neutrons. (3) 
Uranium reserves were discovered at Domiasiat (Meghalaya) and 
at Tummalapalle (Andhra Pradesh). (Abstract Truncated) 
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12178 (CNIC—00312, pp. 83-84) Activities and cooperation. 
Cai Dunjiu (Chinese Nuclear Data Center, Beijing, BJ (China)). 
China Nuclear Information Centre, Beijing, BJ (China); Chinese 
Nuclear Data Center, Beijing, BJ (China). May 1989. (CNDC— 
0002.). In Communication of nuclear data progress: No.1 (1989). 
85p. Order Number DE91618227. Source: OSTI;NTIS (US Sales 
Only);INIS. 

Short note. DATA/international cooperation; INTERNATIONAL 
COOPERATION/china; DATA; HISTORICAL ASPECTS; IAEA; 
CHINA; MEETINGS; NEUTRON REACTIONS; NUCLEAR DECAY; 
NUCLEAR STRUCTURE 


12179 (IAEA-AL-033) RIAL: Agency’s laboratories at 
Seibersdorf and VIC. 1989 annual report. International Atomic 
Energy Agency, Seibersdorf (Austria). Laboratories. Nov 1990. 
198p. Order Number DE91619573. Source: OSTI;NTIS (US Sales 
Only); INIS. 

This Annual Report of the Agency’s Laboratories (RIAL) is an in- 
ternal, unedited document which describes in a more extensive 
form then the official Annual Report of the Agency-GC(XXXIV)/915 
the activities which were performed at the IAEA’s Laboratories at 
Seibersdorf and VIC in 1989. The Agency’s Laboratories were 
involved in 1989 in 24 individual projects related to 14 subpro- 
grammes i.e., in Soil Fertility; in Plant Breeding and Genetics; in 
Animal Health and Production; in Insect and Pest Control; in 
Agrochemical and Residues; in Nuclear Measurements and Instru- 
mentation; in Nuclear Medicine; in Emergency Planning and 
Preparedness; in Chemistry; in Human Health; in Environmental 
Assessment and Protection; in Dosimetry; in Development of Water 
and Mineral Resources; in Safeguards Support. The Laboratories 
continued their efforts in integrating training activities with R and D 
carried out within the frame of co-ordinated research programmes 
or technical co-operation projects. The work has predominantly 
been of applied nature, although exceptions existed in some fields 
(e.g. plant breeding). Scientific services were also provided to 
many programmes, the most noteworthy one being the analytical 
work of the Safeguards Analytical Laboratories entirely performed 
for the benefit of the Agency’s safeguards programme. The training 
activities continued to increase and in 1989 RIAL received a total 
of 102 fellows from developing countries, corresponding to the 
record figure of 382 man-months of training. In 1989 the Laborato- 
ries hosted two training courses in agricultural disciplines. They 
were the "FAO/IAEA Interregional Training Course on the Induction 
and Use of Mutations in Plant Breeding” and the "FAO/IAEA Inter- 
regional Training Course on the Use of Isotope and Radiation 
Techniques in Studies on Soil-Plant Relationships with Emphasis 
on Biological Nitrogen Fixation”. Refs, figs and tabs. 


12180 (IGC—109) A computer-based purchase manage- 
ment system. Kuriakose, K.K. (Indira Gandhi Centre for Atomic 
Research, Kalpakkam (India). Safety Research Laboratory); Na- 
garajan, A.M.; Krishnamurthy, Rekha; Geetha, K.; Subramani, M.G. 
Indira Gandhi Centre for Atomic Research, Kalpakkam (India). 
1989. 45p. Order Number DE91619562. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The details of a computer-based purchase management system 
developed to meet the specific requirements of Madras Regional 
Purchase Unit (MRPU) is given. Howe ver it can be easily modified 
to meet the requirements of any other purchase department. It cov- 
ers various operations of MRPU starting from indent processing to 
preparation of purchase orders and reminders. In order to enable 
timely management action and control facilities are provided to 
generate the necessary management information reports. The 
scope for further work is also discussed. The system is completely 
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menu driven and user friendly. Appendix A and B contains the 
menu implemented and the sample outputs respectively. (author). 


12181 (INDC(NDS)-239/LNA) Report of the Nuclear Data 
Section to the international Data Committee March 1989 - June 
1990. Muir, D.W. (ed.). International Atomic Energy Agency, Vi- 
enna (Austria). International Nuclear Data Committee. Dec 1990. 
67p. Order Number DE91622930. Source: OSTI;NTIS (US Sales 
Only);INIS. 

This progress report of the IAEA Nuclear Data Section covers 
the 16-months period March 1989 to June 1990. It describes past, 
current and planned activities of the Section and presents the sta- 
tus of this nuclear and atomic data centre activities, services and 
technology transfer. (author). 2 figs, 4 tabs. 


12182 (INIS-mf-12772, pp. 27) A new facility in isotope 
geochemistry. Mortimer, G.E. (Australian National Univ., Canberra 
(Australia). Research School of Earth Sciences). Commonwealth 
Scientific and Industrial Research Organization, North Ryde (Aus- 
tralia). Div. of Exploration Geoscience; Selby Anax, Sydney 
(Australia); VG Isotech Ltd., Middlewich (UK); Advanced Analytical 
Pty. Ltd., Sydney (Australia). [1990]. 42p. (CONF-8909395—: 2. 
Australian conference on geochronology, Sydney (Australia), 27 
Sep 1989). In Second Australian conference on geochronology, 
Sydney 1989: workshop program and abstracts. Order Number 
DE91003062. Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. ISOTOPES/geochemistry; ISOTOPES/laboratory 
equipment; AUSTRALIAN ORGANIZATIONS; ISOTOPES; GEO- 
CHEMISTRY; LEAD; NEODYMIUM; STRONTIUM 


12183 (INIS-mf-12774) ANSTO training. Australian Nuclear 
Science and Technology Organisation, Lucas Heights (Australia). 
[1989] 4p. Order Number DE91619566. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Australian Nuclear Science and Technology Organisation's train- 
inng expertise in the fields of ionising radiation safety, industrial 
and medical uses of radioisotopes and radioisotope handling are 
briefly outlined. ills. 


12184 (INIS-mf—12776) Safety handbook. Australian Nuclear 
Science and Technology Organisation, Lucas Heights (Australia). 
[1990] 54p. Order Number DE91619567. Source: OSTI;NTIS (US 
Sales Only);INIS. 

The purpose of the Australian Nuclear Science and Technology 
Organization's Safety Handbook is to outline simply the fundamen- 
tal procedures and safety precautions which provide an appropriate 
framework for safe working with any potential hazards, such as fire 
and explosion, welding, cutting, brazing and soldering, compressed 
gases, cryogenic liquids, chemicals, ionizing radiations, non- 
ionising radiations, sound and vibration, as well as safety in the 
office. It also specifies the organisation for safety at the Lucas 
Heights Research Laboratories and the responsibilities of individu- 
als and committees. It also defines the procedures for the scrutiny 
and review of all operations and the resultant setting of safety rules 
for them. ills. 


12185 (LA-UR-91-365) Performance enhancement program 
managers guide to marginal performance interventions. Bivins, 
C.S.; Phillips, R.R. Los Alamos National Lab., NM (USA). [1991]. 
11p. Sponsored by U.S. DOE Office of Administration and Human 
Resource Management. DOE Contract W-7405-ENG-36. (CONF- 
9104172-1: National Society for Performance and Instruction 
(NSPI) conference, Los Angeles, CA (USA), 1-6 Apr 1991). Order 
Number DE91007490. Source: OSTI;NTIS; GPO Dep. 

The marginal performer — an employee who is not meeting per- 
formance standards established in the performance appraisal 
process — is a fact of life that most supervisors eventually have to 
face. Screening of job applicants can reduce the number of em- 
ployees with skill or performance difficulties, but problems can 
arise even with the most carefully chosen employee. They can also 
develop in people who were once productive. Supervisors may 
also face the more subtle dilemma of an employee whose perfor- 
mance still meets the standards established in the performance 
appraisal, but only barely so. Keeping employees productive and 
successful in a large R&D organization doesn't depend just on luck 
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or “natural” ability to manage people. It grows from a structured ap- 
proach to supervision: monitoring performance, providing frequent 
feedback in addition to the regularly scheduled appraisal meetings, 
attempting to solve problems first at the lowest possible level, and 
then knowing where to go for help within the organization if desired 
results are not achieved. By following such an approach, the super- 
visor can often avoid resorting to formal administrative procedures 
for progressive discipline or termination. Several types of marginal 
performance will be described herein. Guidelines will also be given 
for recognizing — and correcting — the factors that can contribute to 
marginal performance. The procedure described is a quick guide to 
successful performance intervention. Following the process can 
speed performance improvement, reduce conflict, and resolve 
problems before they require progressive discipline. This process 
can be used as a job aid to guide the supervisor and employee 
through the process of improving performance. 4 refs., 1 fig. 


12186 (ORNL/TM-10613) Feasibility study to update 
annualized cost of leaving (ACOL) procedures at the Navy Per- 
sonnel Research and Development Center (NPRDC). Trumble, 
D.; Flanagan, D.M. Oak Ridge National Lab., TN (USA). Dec 1990. 
52p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC05-840R21400. Order Number DE91004872. Source: 
OSTI;NTIS; GPO Dep. 

Accurate forecasts of officer retention rates are required in order 
to shape correctly the size and internal structure of the Navy man- 
power force through accession, promotion, and related policies. 
This study, conducted in 1987 for the Navy Personnel Research 
and Development Center (NPRDC), reviews existing forecasting 
and simulation methodologies and suggests new methods to imple- 
ment in the future in order to improve forecasts of naval officer 
retention rates. The study also considers alternative sources of 
data to capture civilian earnings opportunities in the models. Two 
major types of models — Annualized Cost of Leaving (ACOL) and 
Dynamic Retention (DR) — are discussed in detail with respect to 
the ability to model and evaluate manpower policies of interest to 
NPRDC staff. A variety of other techniques which should be consid- 
ered during the estimation stage are also discussed. The general 
study approach involved researching the subject area, the current 
data, the current models, and current estimation procedures. Avail- 
able data and methodologies were then compared with the NPRDC 
problem in order to recommend potential solutions. This study did 
not include data collection or data analysis. This report is organized 
in eight sections. The Background Section discusses the history of 
officer retention models, the scope of officer manpower analysis at 
NPRDC, and NPRDC's history of officer loss-rate forecasting. Sec- 
tion 3 discusses the approach to model selection, which includes 
addition to a thorough discussion of the Dynamic Retention Model 
(DRM) and a comparison of the DRM and ACOL model. Section 5 
presents alternative modeling directions for forecasting and a 
summary of compensation policy issues. The summary and conclu- 
sions appear in Section 6, and recommendations are in Section 7. 
References are in Section 8.2. 30 refs., 1 tab. (JF) 


12187 (RISO-R-578) Metallurgy Department. Annual 
progress report for 1989. Horsewell, A.; Hansen, N. (eds.). Risoe 
National Lab., Roskilde (Denmark). Jul 1990. 52p. Order Number 
DE91622931. Source: OSTI;NTIS (US Sales Only);INIS. 

Selected activities of the Metallurgy Department at Risoe Na- 
tional Laboratory during 1989 are described. The work is presented 
in three chapters: Materials Science, Materials Engineering and 
Materials Technology. A survey is given of the Department's partici- 
pation in international collaboration and of its acitivities within 
eduation and training. Furthermore, the main figures outlining the 
funding and expenditure of the Department are given. Lists of staff 
members, visiting scientists, publicaltions, lectures and poster pre- 
sentations are included. (author) 90 refs. 


12188 (UM-P-90/60) Research report to the Gordon con- 
ference on photonuclear reactions, Tilton School, Tilton, New 
Hampshire, August 6-10 1990. Melbourne Univ., Parkville (Aus- 
tralia). School of Physics. [1990]. 9p. (CONF-9008184-: Gordon 
conference on photonuclear reactions, Tilton, NH (USA), 6 Aug 
1990). Order Number DE91621717. Source: OSTI;NTIS (US Sales 
Only);INIS. 
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This report includes results of cross section measurement of a 
serie of photonuclear reaction, carried out by the research team of 
the School of Physics from Melbourne University using the tagged 
photon facilities at the Laboratory of Nuclear Research of Tohoku 
University, Sendai Japan, and the Saskatchewan Accelerator Labo- 
ratory of the University of Saskatchewan, Saskatoon Canada. 
Planned experiments and a list of the most recent publications are 
briefly outlined. 


12189 (WHC-EP-—0388) Management control system de- 
scription. Bence, P.J. Westinghouse Hanford Co., Richland, WA 
(USA). Oct 1990. 80p. Sponsored by U.S. DOE Office of 
Administration and Human Resource Management. DOE Con- 
tract ACO6-87RL10930. Order Number DE91007915. Source: 
OSTI;NTIS; GPO Dep. 

This Management Control System (MCS) description describes 
the processes used to manage the cost and schedule of work per- 
formed by Westinghouse Hanford Company (Westinghouse 
Hanford) for the US Department of Energy, Richland Operations 
Office (DOE-RL), Richland, Washington. Westinghouse Hanford will 
maintain and use formal cost and schedule management control 
systems, as presented in this document, in performing work for the 
DOE-RL. This MCS description is a controlled document and will be 
modified or updated as required. This document must be approved 
by the DOE-RL; thereafter, any significant change will require DOE- 
RL concurrence. Westinghouse Hanford is the DOE-RL operations 
and engineering contractor at the Hanford Site. Activities associ- 
ated with this contract (DE-AC06-87RL10930) include operating 
existing plant facilities, managing defined projects and programs, 
and planning future enhancements. This document is designed to 
comply with Section |-13 of the contract by providing a description 
of Westinghouse Hanford’s cost and schedule control systems 
used in managing the above activities. 5 refs., 22 figs., 1 tab. 
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Refer also to citation(s) 9535, 9601, 9621, 9633, 9635, 9662, 9663, 
9690, 9782, 9784, 9814, 9891, 9928, 10019, 10030, 10031, 10046, 
10047, 10049, 10050, 10051, 10058, 10059, 10108, 10109, 10123, 
10147, 10148, 10149, 10151, 10152, 10153, 10179, 10235, 10237, 
10250, 10308, 10350, 10353, 10357, 10564, 10676, 10682, 10683, 
10684, 10693, 10696, 10697, 10710, 10718, 10723, 10724, 10725, 
10758, 10771, 10813, 10814, 10864, 10865, 10925, 10939, 10943, 
10946, 10954, 11003, 11023, 11034, 11110, 11140, 11211, 11407, 
11408, 11627, 11640, 11869, 11899, 11900, 11901, 11912, 11913, 
11914, 11915, 11916, 12059, 12062, 12067, 12081, 12086, 12091, 
12092, 12122, 12132, 12140, 12260, 12263, 12264, 12265, 12266 


12190 (ANL-90/35) A portable generic elementary function 
package in Ada and an accurate test suite. Tang, Ping Tak Pe- 
ter. Argonne National Lab., IL (USA). Nov 1990. 38p. Sponsored 
by U.S. Department of Defense. DOE Contract W-31109-ENG-38. 
Order Number DE91007179. Source: OSTI; NTIS; GPO Dep. 

A comprehensive set of elementary functions has been imple- 
mented portably in Ada. The high accuracy of the implementation 
has been confirmed by rigorous analysis. Moreover, we present 
new test methods that are efficient and offer a high resolution of 
0.005 unit in the last place. These test methods have been imple- 
mented portably here and confirm the accuracy of our implemented 
functions. Reports on the accuracy of other function libraries ob- 
tained by our test programs are also presented. 26 refs., 9 tabs. 


12191 (ANL/MCS-TM-—147) Summer institute in parallel pro- 
gramming. Lusk, E. Argonne National Lab., IL (USA). Jan 1991. 
12p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. (CONF-9009344—Summ.: Summer institute in 
parallel programming, Argonne, IL (USA), 4-14 Sep 1990). Order 
Number DE91007922. Source: OSTI;NTIS; GPO Dep. 

On September 4-14, 1990, Argonne National Laboratory hosted 
a Summer Institute in Parallel Programming. The institute was or- 
ganized by the Mathematics and Computer Science Division and 
was supported in part by the National Science Foundation and by 
the US Department of Energy. The objective of the institute was to 
familiarize graduate students and postdoctoral researchers with 
new methods and tools for parallel programming and to provide 





hands-on experience with a diverse array of advanced-computer 
architectures. This report summarizes the activities that took place 
during the ten-day institute. 


12192 (BARC—1513) Issues in developing parallel iterative 
algorithms for solving partial differential equations on a 
(transputer-based) distributed parallel computing system. Ra- 
jagopalan, S. (Bhabha Atomic Research Centre, Bombay (india). 
Electronics Div.); Jethra, A.; Khare, A.N.; Ghodgaonkar, M.D.; 
Srivenkateshan, R.; Menon, S.V.G. Bhabha Atomic Research Cen- 
tre, Bombay (India). 1990. 29p. Order Number DE91622927. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Issues relating to implementing iterative procedures, for numeri- 
cal solution of elliptic partial differential equations, on a distributed 
parallel computing system are discussed. Preliminary investigations 
show that a speed-up of about 3.85 is achievable on a four trans- 
puter pipeline network. (author). 2 figs., 3 a ppendixes., 7 refs. 


12193 (BARC—1515) TRIHEX-3D: A multigroup diffusion 
theory code for hexagonal lattice core analyses with auto- 
triangularisation. Jagannathan, V. (Bhabha Atomic Research 
Centre, Bombay (india). Theoretical Physics Div.); Jain, R.P. 
Bhabha Atomic Research Centre, Bombay (india). 1990. 74p. Order 
Number DE91622928. Source: OSTI;NTIS (US Sales Only);INIS. 
A multigroup diffusion theory code, TRIHEX-3D, has been devel- 
oped for hexagonal lattice core analyses. For 2-D problems one 
can use hexagonal or triangular centre-mesh finite difference (FD) 
schemes. The geometrical description of the problem is for hexag- 
onal geometry only. Subdivision of each hexagon into uniform 
triangles is facilitated by a built-in auto-triangularisati on procedure. 
One can analyse any symmetric part of the core or the whole core 
as well. Reflective (30deg, 60deg, 90deg, 120deg and 180deg) and 
rotational (60deg, 120deg and 180deg) symmetry boundary condi- 
tions are allowed. For 3-D problems one can use a direct 3-D FDM 
or an axial flux synthesis method. TRIHEX-3D can be used for the 
core design problems of VVER type of hexagonal lattice cores. 
The code has been validated against a LMFBR SNR-300 bench- 
mark problem. (author). 8 tabs., 9 figs., 9 refs., 5 appendixes. 


12194 (BNL-45459) Abelian sandpiles. Creutz, M. 
Brookhaven National Lab., Upton, NY (USA). Nov 1990. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. (CONF-901072-9: LATTICE '90: 7th international 
lattice gauge theory conference, Tallahassee, FL (USA), 8-12 Oct 
1990). Order Number DE91008098. Source: OSTI;NTIS;INIS; GPO 
Dep. 

A class of models for self organized criticality can be described 
in terms of a large Abelian group. Several exact results follow, 
including the existence of a unique non-trivial configuration repre- 
senting the identity element. 8 refs., 1 fig. 


12195 (CIEMAT-656) Software development for statistical 
handling of dosimetric and epidemiological data base. Amaro, 
M. (Centro de Investigaciones Energeticas, Medioambientales y 
Tecnologicas, Madrid (Spain)); Torrente-Lujan, E. Centro de Inves- 
tigaciones Energeticas, Medioambientales y Tecnologicas, Madrid 
(Spain). 1990. 75p. (In Spanish). Order Number DE91741665. 
Source: OSTI; NTIS (US Sales Only). 

The dose records from different group of occupationally exposed 
workers are available in a computerized data base whose main 
purpose is the individual dose follow-up. Apart from this objective, 
such a dosimetric data base can be useful to obtain statistical 
analysis. The type of statistical information that can be extracted 
from the data base may aim to attain mainly two kinds of obsec- 
tives: - Individual and collective dose distributions and statistics. - 
Epidemiological statistics. The report describes the software devel- 
oped to obtain the statistical reports required by the Regulatory 
Body, as well as any other type of dose distributions or statistics to 
be included in epidsemiological studies. A Users Guide for the op- 
erators who handle this sofware package, and the codes listings, 
are also included in the report. (Author) 


12196 


(CNIC—00312, pp. 69) Data fitting with spline func 
tion. Liu Tingjin (Chinese Nuclear Data Center, Beijing, BJ 
(China)); Zhou Hongmo. China Nuclear Information Centre, Beijing, 
BJ (China); Chinese Nuclear Data Center, Beijing, BJ (China). May 
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1989. (CNDC—0002.). In Communication of nuclear data progress: 
No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. DATA PROCESSING/spline functions; DATA; DATA 
COVARIANCES; F CODES; MAXIMUM-LIKELIHOOD FIT 


12197 (CONF-830853-3) SALT [System Analysis Language 
Translater]: A steady state and dynamic systems code. Berry, 
G.; Geyer, H. Argonne National Lab., IL (USA). [1983]. 7p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract W-31109- 
ENG-38. From 3. American Society of Mechanical Engineers 
(ASME) international computing in engineering conference; 
Chicago, IL (USA); 7-11 Aug 1983. Order Number DE91006766. 
Source: OSTI;NTIS;INIS; GPO Dep. 

SALT (System Analysis Language Translater) is a lumped pa- 
rameter approach to system analysis which is totally modular. The 
modules are all precompiled and only the main program, which is 
generated by SALT, needs to be compiled for each unique system 
configuration. This is a departure from other lumped parameter 
codes where all models are written by MACROS and then com- 
piled for each unique configuration, usually after all of the models 
are lumped together and sorted to eliminate undetermined vari- 
ables. The SALT code contains a robust and sophisticated 
steady-sate finder (non-linear equation solver), optimization capa- 
bility and enhanced GEAR integration scheme which makes use of 
sparsity and algebraic constraints. The SALT systems code has 
been used for various technologies. The code was originally devel- 
oped for open-cycle magnetohydrodynamic (MHD) systems. It was 
easily extended to liquid metal MHD systems by simply adding the 
appropriate models and property libraries. Similarly, the model and 
property libraries were expanded to handle fuel cell systems, flue 
gas desulfurization systems, combined cycle gasification systems, 
fluidized bed combustion systems, ocean thermal energy conver- 
sion systems, geothermal systems, nuclear systems, and 
conventional coal-fired power plants. Obviously, the SALT systems 
code is extremely flexible to be able to handle all of these diverse 
systems. At present, the dynamic option has only been used for 
LMFBR nuclear power plants and geothermal power plants. How- 
ever, it can easily be extended to other systems and can be used 
for analyzing control problems. 12 refs. 


12198 (CONF-901017-5) Expert systems for implementing 
group consensus opinion in complex, weighted decisions. 
Carr, K.R. Martin Marietta Energy Systems, Inc., Oak Ridge, TN 
(USA). [1990]. 16p. Sponsored by U.S. DOE: Office of Administra- 
tion and Human Resource Management. DOE Contract 
AC05-840T21400. From ISA '90: international conference and ex- 
hibit of the Instrument Society of America; New Orleans, LA (USA); 
14-18 Oct 1990. Order Number DE91006982. Source: OSTI;NTIS; 
GPO Dep. 

The development of an expert system for instrumentation and 
control operations is sometimes particularly difficult because (a) the 
expert system must implement the consensus opinion of a group of 
several human experts in all circumstances, (b) there may be 20 or 
more complex, dynamic, interrelated factors that influence the deci- 
sion, each of which must be properly considered and weighed, and 
(c) the decision may involve choosing from several alternative 
courses of action, rather that a simple “yes-no” choice. These de- 
manding requirements can discourage or, in some cases, prevent 
altogether the: development of expert systems that are seriously 
needed and would by highly beneficial. However, the integration of 
a formal decision analysis method into the expert system as de- 
scribed in this paper can smooth the development phase of the 
expert system and provide high assurance of the success of the 
project. In virtually every case, regardless of the complexity of the 
problem, the approach outlined will provide an expert system to 
function on every decision just as if the human experts had assem- 
bled and performed a formal analysis to reach the overall best 
balanced decision. 6 refs., 8 figs. 


12199 (CONF-910280-2) SIGNIF and GENFMT, SAS® 
macros for computing and reporting significant digits. Hor- 
wedel, B.M.; Horwedel, J.E. Oak Ridge National Lab., TN (USA). 
[1991]. 5p. Sponsored by U.S. DOE Energy Research. DOE 
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Contract AC05-840R21400. From 16. annual SAS users group in- 
ternational conference; New Orleans, LA (USA); 17-20 Feb 1991. 
Order Number DE91007702. Source: OSTI;NTIS; GPO Dep. 

Reporting generalized s*atistics such as mean or standard error 
with excessive significant digits can be misleading and imply more 
precision than that found in the original measurements. Measure- 
ment data seldom warrant more than two or three significant figures 
to represent values. An appropriate number of digits is determined 
by the precision of the reported value. This poster presents two 
SAS macros that are useful in reporting values with a limited num- 
ber of significant digits. SIGNIF is a macro that will return a value 
rounded to a specified number of digits. GENFMT is a macro that 
will generate a picture format to be used in printing numbers. Ex- 
amples using SIGNIF and GENFMT are shown. 2 refs. 


12200 (CONF-910280-3) A flexible user interface devel- 
oped using SAS/AF and SAS/GRAPH. Loftis, J.P. (Oak Ridge 
National Lab., TN (USA)); James, T.L. Oak Ridge National Lab., 
TN (USA). [1991]. 8p. Sponsored by U.S. Department of Defense. 
DOE Contract AC05-840R21400. From 16. annual SAS users 
group international conference; New Orleans, LA (USA); 17-20 Feb 
1991. Order Number DE91007674. Source: OSTI;NTIS; GPO Dep. 
Oak Ridge National Laboratory (ORNL) was asked by the Mili- 
tary Traffic Management Command's Personal Property Directorate 
(MTPP) to design and prototype a decision support system to 
quickly and easily locate and display data to assist them in their 
task of evaluating and monitoring the Personal Property Program. 
This paper describes the user interface developed in SAS/AF® 
and SAS/GRAPH® that supports this system and explains how the 
SAS® user interface works in conjunction with an ORACLE® inter- 
face. It also discusses the goals of the SAS user interface and 
describes the screens and pop-up windows developed for the inter- 
face and how these screens achieve the system goals. 11 figs. 


12201 (CONF-910280—4) SAS© macros for converting be- 
tween ARC/INFO© import/export files and SAS data sets. 
Jackson, B.L. Oak Ridge National Lab., TN (USA). [1991]. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From 16. annual SAS users group international 
conference; New Orleans, LA (USA); 17-20 Feb 1991. Order Num- 
ber DE91007680. Source: OSTI;NTIS; GPO Dep. 

ARC/INFO is a widely used geographic information system by 
Environmental Systems Research Institute (ESRI). ARC/INFO has 
powerful spatial analysis and presentation capabilities, but its data 
management and statistical analysis capabilities are limited. The 
SAS macros described here facilitate exchange of data between 
ARC/INFO and SAS. The SAS macro, ARCTOSAS, creates a SAS 
data set from an ARC/INFO sequential export file. The SAS data 
set will have as many variables as there are INFO items, with iden- 
tical or abbreviated names and appropriate data types. The SAS 
macro, QUICKARC, creates a sequential file from a SAS data set. 
This file can be imported directly into ARC/INFO for use in the ge- 
ographic information system. All the variables in the SAS data set 
are included as items in the INFO data set, with the appropriate 
data types and the same names. The macros run under SAS ver- 
sion 6 for the PC/DOS and VMS operating systems, and version 
5.18 or higher for MVS operating systems. 


12202 (CONF-910414—20) P4—A portable message pass- 
ing system for distributed parallel computing in Fortran. 
Leibfritz, D.W.; Gross, K.C.; Nickless, W.K. Argonne National Lab., 
IL (USA). [1991]. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. From International topical meet- 
ing on advances in mathematics, computations and reactor 
physics; Pittsburgh, PA (USA); 28 Apr - 2 may 1991. Order Num- 
ber DE91007753. Source: OSTI;NTIS; GPO Dep. 

Short communication. PARALLEL PROCESSING/computer archi- 
tecture; FORTRAN; COMPUTER NETWORKS 


12203 (CONF-910451-2) On motion planning in a time- 
varying environment. Fujimura, Kikuo. Oak Ridge National Lab., 
TN (USA). [1990]. 22p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO5-840R21400. From IEEE robotics and automa- 
tion conference; Sacramento, CA (USA); 7-12 Apr 1991. Order 
Number DE90017738. Source: OSTI;NTIS; GPO Dep. 
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Motion planning in the presence of time-dependent obstacles is 
studied. Much of the prior approaches assume that the obstacles 
always exist in the environment. In this paper, we consider the 
case that the environment contains obstacles whose existing peri- 
ods are dependent on time, i.e., they may disappear and reappear 
in the environment. This formulation enables us to model a variety 
of time-varying situations that can arise in application domains. For 
example, one can plan a motion in an environment where another 
agent rearranges the environment by picking up an object and 
placing it back at another location in the same environment. A con- 
cept similar to that of visibility is used to solve the problem. An 
algorithm is presented to generate a motion in such dynamic do- 
main and its execution time is analyzed. 3 figs., 17 refs. 


12204 (CONF-910451-3) A model of reactive planning for 
multiple mobile agents. Fujimura, Kikuo. Oak Ridge National 
Lab., TN (USA). [1990]. 26p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract ACO05-840R21400. From IEEE robotics and 
automation conference; Sacramento, CA (USA); 7-12 Apr 1991. 
Order Number DE90017739. Source: OSTI;NTIS; GPO Dep. 

Reactive planning is studied for multiple mobile agents. The ap- 
proach taken is distributed, i.e., each planning agent independently 
plans its own action based on its map information. An environment 
contains mobile agents of different capacities regarding knowledge 
about the environment, planning algorithms, etc. A model for such 
reactive agents is described and simulation results are presented 
to show their behavior patterns. The work described in this paper 
is part of our continuing effort in studying multi-agent mobile robot 
systems. 10 figs. 


12205 (CONF-910468-3) Computer simulation and scien- 
tific visualization. Weber, D.P.; Moszur, F.M. Argonne National 
Lab., IL (USA). [1990]. 7p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. From 1. annual inter- 
national simulators conference; New Orleans, LA (USA); 1-5 Apr 
1991. Order Number DE91006394. Source: OSTI;NTIS; GPO Dep. 

The simulation of processes in engineering and the physical sci- 
ences has progressed rapidly over the last several years. With 
rapid developments in supercomputers, parallel processing, numer- 
ical algorithms and software, scientists and engineers are now 
positioned to quantitatively simulate systems requiring many 
billions of arithmetic operations. The need to understand and as- 
similate such massive amounts of data has been a driving force in 
the development of both hardware and software to create visual 
representations of the underling physical systems. In this paper, 
and the accompanying videotape, the evolution and development 
of the visualization process in scientific computing will be reviewed. 
Specific applications and associated imaging hardware and soft- 
ware technology illustrate both the computational needs and the 
evolving trends. 6 refs. 


12206 (CONF-9009177—1) An architecture for device inde- 
pendent interfacing. Pace, D.M. Argonne National Lab., Idaho 
Falis, ID (USA). [1990]. 10p. Sponsored by U.S. DOE Nuclear En- 
ergy. DOE Contract W-31109-ENG-38. From 4. annual Idaho 
National Engineering Laboratory (INEL) computing symposium; 
Idaho Falls, ID (USA); 18-20 Sep 1990. Order Number 
DE91006451. Source: OSTI;NTIS;INIS; GPO Dep. 

Achieving device independence for software applications is re- 
quired for all but a small number of critical real time applications. 
Device independence is achieved by establishing protocols and 
building protocol interpreters for the specific devices. Data struc- 
tures containing pointers to functions provide a flexible architecture 
for implementing protocol translation. 3 refs., 5 figs. 


12207 (CONF-9011125-5) Subpixel measurement of image 
features based on paraboloid surface fit. Gleason, S.S.; Hunt, 
M.A.; Jatko, W.B. Oak Ridge National Lab., TN (USA). [1990]. 10p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC05- 
840R21400. From OPTCON ‘90; Boston, MA (USA); 4-9 Nov 
1990. Order Number DE91004777. Source: OSTI;NTIS; GPO Dep. 

A digital image processing inspection system is under develop- 
ment at Oak Ridge National Laboratory that will locate image 
features on printed material and measure distances between them 
to accuracies of 0.001 in. An algorithm has been developed for this 





system that can locate unique image features to subpixel accura- 
cies. It is based on a least-squares fit of a paraboloid function to 
the surface generated by correlating a reference image feature 
against a test image search area. normalizing the correlation sur- 
face makes the algorithm robust in the presence of illumination 
variations and local flaws. Subpixel accuracies better than 1/16 of 
a pixel have been achieved using a variety of different reference 
image features. 5 refs., 6 figs. 


12208 (CONF-9104161-1) Saturday Academay of Comput- 
ing and Mathematics (SACAM) at the Oak Ridge National 
Laboratory. Clark, D.N. (Oak Ridge Y-12 Plant, TN (USA)). Oak 
Ridge National Lab., TN (USA). [1991]. 13p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. From 
Institute of Electrical and Electronics Engineers (IEEE) (Southeast- 
con '91); Williamsburg, VA (USA); 7-10 Apr 1991. Order Number 
DE91006602. Source: OSTI;NTIS; GPO Dep. 

To be part of the impending Information Age, our students and 
teachers must be trained in the use of computers, logic, and math- 
ematics. The Saturday Academy of Computing and Mathematics 
(SACAM) represents one facet of Oak Ridge National Laboratory's 
(ORNL) response to meet the challenge. SACAM attempts to pro- 
vide the area’s best high school students with a creative program 
that illustrates how researchers are using computing and mathe- 
matics tools to help solve nationally recognized problems in virtually 
all scientific fields. Each SACAM program is designed as eight 3- 
hour sessions. Each session outlines a current scientific question or 
research area. Sessions are presented on a Saturday morning by 
a speaker team of two to four ORNL scientists (mentors) working 
in that particular field. Approximately four students and one teacher 
from each of ten area high schools attend the eight sessions. Ses- 
sion topics cover diverse problems such as climate modeling 
cryptography and cryptology, high-energy physics, human genome 
sequencing, and even the use of probability in locating people lost 
in a national forest. Evaluations from students, teachers, and 
speakers indicate that the program has been well received, and a 
tracking program is being undertaken to determine long-range ben- 
efits. An analysis of the program's successes and lessons learned 
is presented as well as resources required for the program. 


12209 (CONF-9104166-2) The PVM [Parallel Virtual Ma- 
chine] system: Supercomputer level concurrent computation 
on a network of IBM RS/6000 power stations. Sunderam, V.S. 
(Emory Univ., Atlanta, GA (USA). Dept. of Mathematics and Com- 
puter Science); Geist, G.A. Oak Ridge National Lab., TN (USA). 
[1991]. 26p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. From IBM large scale analysis and 
modeling conference; Park City, UT (USA); 24-26 Apr 1991. Order 
Number DE91007844. Source: OSTI;NTIS; GPO Dep. 

The PVM (Parallel Virtual Machine) system enables supercom- 
puter level concurrent computations to be performed on 
interconnected networks of heterogeneous computer systems. 
Specifically, a network of 13 IBM RS/6000 powerstations has been 
successfully used to execute production quality runs of supercon- 
ductor modeling codes at more than 250 Mflops. This work 
demonstrates the effectiveness of cooperative concurrent 
processing for high performance applications, and shows that su- 
percomputer level computations may be attained at a fraction of 
the cost on distributed computing platforms. This paper describes 
the PVM programming environment and user facilities, as they ap- 
ply to hardware platforms comprising a network of IBM RS/6000 
powerstations. The salient design features of PVM will be dis- 
cussed; including heterogeneity, scalability, multilanguage support, 
provisions for fault tolerance, the use of multiprocessors and scalar 
machines, an interactive graphical front end, and support for profil- 
ing, tracing, and visual analysis. The PVM system has been used 
extensively, and a range of production quality concurrent applica- 
tions have been successfully executed using PVM on a variety of 
networked platforms. The paper will mention representative exam- 
ples, and discuss two in detail. The first is a material-sciences 
problem that was originally developed on a Cray 2. This application 
code calculates the electronic structure of metallic alloys from first 
principles and is based on the KKR-CPA algorithm. The second is 
a molecular dynamics simulation for calculating materials proper- 
ties. Performance results for both applicants on networks of RS/ 
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6000 powerstations will be presented, and accompanied by discus- 
sions of the other advantages of PVM and its potential as a 
complement or alternative to conventional supercomputers. 


12210 (DOE/ER/25015-30) Computation and graphics in 
mathematical research: Progress report, June 1, 1990—May 31, 
1991. Hoffman, D.A.; Spruck, J. Massachusetts Univ., Amherst, 
MA (USA). Jan 1991. 29p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG02-86ER25015. Order Number 
DE91007333. Source: OSTI;NTIS; GPO Dep. 

This report discusses research in computer graphics, video 
animation, software development, and problems in differential ge- 
ometry, calculus of variations and mathematical physics. (LSP) 


12211 (DOE/ER/25036—4) The study of effects of small per- 
turbations on chaotic systems: Progress report, 
1990—December 1990. Grebogi, C. (Maryland Univ., College Park, 
MD (USA). Lab. for Plasma Research); Yorke, J.A. Maryland Univ., 
College Park, MD (USA). Lab. for Plasma Research. Dec 1990. 
9p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO5-87ER25036. Order Number DE91007320. Source: 
OSTI;NTIS; GPO Dep. 

This report discusses the following topics on small perturbations 
on chaotic systems: controlling chaos; shadowing and noise reduc- 
tion; chaotic scattering; random maps; magnetic dynamo; and aids 
transmission. (LSP) 


12212 (EUR—12622) Anita - Analysis of neutron induced 
transmutation and activation. Ponti, C. (Commission of the Euro- 
pean Communities, Ispra (IT). Joint Research Centre); Stramaccia, 
S. Commission of the European Communities, Luxembourg (Lux- 
embourg). 1990. 40p. Source: OSTI;NTIS (US Sales Only). 

This report contains a complete description of the computer code 
ANITA, of its data base and of its use. The code computes the ra- 
dioactive inventory of a material subject to neutron irradiation, 
continuous or stepwise. It provides activity, atomic density, decay 
heat and ingestion hazard of each nuclide; total activity, decay 
heat, contact dose equivalent, gamma-ray spectra, and other rele- 
vant parameters, for the irradiated material, versus cooling time. As 
an option, these parameters may be plotted as a function of the 
cooling time. The report describes the method used to solve the 
decay equations and to deal with the complex pattern of the chains 
produced by sequences of neutron reaction-decay processes. The 
code is provided with a complete data base allowing to perform 
calculations for all the elements with atomic number smaller than 
84 (up to bismuth). The cross-sections and the decay data library 
have been developed in view of the application to fusion technol- 
ogy. The GREAC-ECN-5 cross-sections have the standard 100 
neutron groups structure, with upper energy of 14.9 MeV. They are 
the group-versions of a point file which has been developed for fu- 
sion application and with particular focus on neutron reactions 
important in fusion applications. Results of a benchmark problem to 
validate the code are also reported. 


12213 (IS-M-657) A structured representation for parallel 
algorithm design on multicomputers. Sun, Xian-He (Ames Lab., 
1A (USA)); Ni, L.M. Ames Lab., IA (USA). [1991]. 7p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-82. 
(CONF-9104158—1: 6. distributed memory computing conference, 
Portland, OR (USA), 28 Apr - 2 may 1991). Order Number 
DE91006674. Source: OSTI;NTIS;INIS; GPO Dep. 

Traditionally, parallel algorithms have been designed by brute 
force methods and fine-tuned on each architecture to achieve high 
performance. Rather than studying the design case by case, a sys- 
tematic approach is proposed. A notation is first developed. Using 
this notation, most of the frequently used scientific and engineering 
applications can be presented by simple formulas. The formulas 
constitute the structured representation of the corresponding appli- 
cations. The structured representation is simple, adequate and 
easy to understand. They also contain sufficient information about 
uneven allocation and communication latency degradations. With 
the structured representation, applications can be compared, clas- 
sified and partitioned. Some of the basic building blocks, called 
computation models, of frequently used applications are identified 
and studied. Most applications are combinations of some computa- 
tion models. The structured representation relates general 


ERA Vol. 16, No. 4 417 





99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


applications to computation models. Studying computation models 
leads to a guideline for efficient parallel algorithm design for gen- 
eral applications. 6 refs., 7 figs. 


12214 (K/DSRD-444) NALDA [Naval Aviation Logistics 
Data Analysis] CAI [computer aided instruction]: Recommen- 
dations for an advanced instructional model. Handler, B.H. 
(Oak Ridge K-25 Site, TN (USA)); France, P.A.; Frey, S.C.; 
Gaubas, N.F.; Hyland, K.J.; Lindsey, A.M.; Manley, D.O.; Hunnum, 
W.H.; Smith, D.L. Oak Ridge K-25 Site, TN (USA). Jul 1990. 226p. 
Sponsored by U.S. Department of Defense. DOE Contract ACO5- 
840T21400. Order Number DE91006831. Source: OSTI;NTIS; 
GPO Dep. 

Data Systems Engineering Organization (DSEO) personnel de- 
veloped a prototype computer aided instruction CAI system for the 
Naval Aviation Logistics Data Analysis (NALDA) system. The ob- 
jective of this project was to provide a CAI prototype that could be 
used as an enhancement to existing NALDA training. The CAI pro- 
totype project was performed in phases. The task undertaken in 
Phase | was to analyze the problem and the alternative solutions 
and to develop a set of recommendations on how best to proceed. 
The findings from Phase | are documented in Recommended CAI 
Approach for the NALDA System (Duncan et al., 1987). In Phase 
ll, a structured design and specifications were developed, and a 
prototype CAI system was created. A report, NALDA CAI Proto- 
type: Phase II Final Report, was written to record the findings and 
results of Phase Ii. NALDA CAI: Recommendations for an 
Advanced Instructional Model, is comprised of related papers en- 
compassing research on computer aided instruction CAI, newly 
developing training technologies, instructional systems develop- 
ment, and an Advanced Instructional Model. These topics were 
selected because of their relevancy to the CAI needs of NALDA. 
These papers provide general background information on various 
aspects of CAI and give a broad overview of new technologies and 
their impact on the future design and development of training pro- 
grams. The paper within have been index separately elsewhere. 


12215 (LA-UR-90-3027) Simulation of partially obscured 
scenes using the radiosity method. Gerstl, S.A.W.; Borel, C.C. 
Los Alamos National Lab., NM (USA). [1990]. 5p. Sponsored by 
U.S. DOE Office of Administration and Human Resource Manage- 
ment. DOE Contract W-7405-ENG-36. (CONF-910450—-1: SPIE 
international symposium on optical engineering and photonics in 
aerospace sensing, Orlando, FL (USA), 1-5 Apr 1991). Order Num- 
ber DE91000435. Source: OSTI;NTIS; GPO Dep. 

Using the extended radiosity method or zonal method realistic 
synthetic images are constructed of visual scenes in the visible 
and infrared containing radiatively participating media such as 
smoke, fog and clouds. Computational methods will be discussed 
as well as the rendering of various scenes using computer graph- 
ics methods. 


12216 (LA-UR-91-273) Nonlinear adaptive networks: A Iit- 
tle theory, a few applications. Jones, R.D. (Los Alamos National 
Lab., NM (USA)); Qian, S.; Barnes, C.W.; Bisset, K.R.; Bruce, 
G.M.; Lee, K.; Lee, L.A.; Mead, W.C.; O’Rourke, M.K.; Thode, 
L.E.; Lee, Y.C.; Flake, G.W.; Poli, I.J. Los Alamos National Lab., 
NM (USA). [1990]. 33p. Sponsored by U.S. Department of De- 
fense. DOE Contract W-7405-ENG-36. (CONF-900631 1-1: 
Cognitive modeling in system control conference, Santa Fe, NM 
(USA), 10-14 Jun 1990). Order Number DE91007469. Source: 
OSTI;NTIS; GPO Dep. 

We present the theory of nonlinear adaptive networks and dis- 
cuss a few applications. In particular, we review the theory of 
feedforward backpropagation networks. We than present the theory 
of the Connectionist Normalized Linear Spline network in both its 
feedforward and iterated modes. Also, we briefly discuss the theory 
of stochastic cellular automata. We then discuss applications to 
chaotic time series tidal prediction in Venice Lagoon, sonar tran- 
sient detection, control of nonlinear processes, balancing a double 
inverted pendulum and design advice for free electron lasers. 26 
refs., 23 figs. 


12217 (LBL-30001) Attributes of good measures. Stevens, 
D.F. Lawrence Berkeley Lab., CA (USA). Dec 1990. 8p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 
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(CONF-9103125—1: 12. annual IS performance/capacity manage- 
ment conference, Mesa, AZ (USA), 4-8 Mar 1991). Order Number 
DE91007690. Source: OSTI;NTIS; GPO Dep. 

In this paper, we can see that three qualities shared by good 
measures are utility, trustworthiness, and timeliness; two others are 
simplicity and directness. We shall consider all of these in a bit 
more detail, and a couple of cautionary notes about three 
non-attributes of good measures: precision, popularity, and acces- 
sibility. 


12218 (ORNL/TM-11688) Bayesian approximation of solu- 
tions to linear ordinary differential equations. Herzog, K.J.; 
Morris, M.D.; Mitchell, T.J. Oak Ridge National Lab., TN (USA). 
Nov 1990. 29p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC05-840R21400. Order Number DE91007872. Source: 
OSTI;NTIS; GPO Dep. 

An approach to numerically solving linear ordinary differential 
equations, based on statistical Bayesian prediction, is described. 
Preliminary results on the details of choice of correlation parame- 
ters and experimental design are given, using first- and 
second-order example problems. 6 refs., 7 figs. 


12219 (PNL-7511) Solid waste projection model: Database 
user’s guide (Version 1.0). Carr, F.; Stiles, D. Pacific Northwest 
Lab., Richland, WA (USA). Jan 1991. 24p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract ACO6-76RL01830. Order 
Number DE91007890. Source: OSTI;NTIS;INIS; GPO Dep. 

The Solid Waste Projection Model (SWPM) system is an analyti- 
cal tool developed by Pacific Northwest Laboratory (PNL) for 
Westinghouse Hanford Company (WHC) specifically to address 
Hanford solid waste management issues. This document is one of 
a set of documents supporting the SWPM system and providing in- 
structions in the use and maintenance of SWPM components. This 
manual contains instructions for preparing to use Version 1 of the 
SWPM database, for entering and maintaining data, and for per- 
forming routine database functions. This document supports only 
those operations which are specific to SWPM database menus and 
functions, and does not provide instructions in the use of Paradox, 
the database management system in which the SWPM database is 
established. 3 figs., 1 tab. 


12220 (SAND—90-2383C) Practical path planning among 
movable obstacles. Chen, Pang C.; Hwang, Yong K. Sandia Na- 
tional Labs., Albuquerque, NM (USA). 5 Sep 1990. 13p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910451-7: IEEE robotics and automation conference, 
Sacramento, CA (USA), 7-12 Apr 1991). Order Number 
DE91000034. Source: OSTI;NTIS; GPO Dep. 

Path planning among movable obstacles is a practical problem 
that is in need of a solution. In this paper an efficient heuristic 
algorithm that uses a generate-and-test paradigm: a “good” candi- 
date path is hypothesized by a global planner and subsequently 
verified by a local planner. In the process of formalizing the prob- 
lem, we also present a technique for modeling object interactions 
through contact. Our algorithm has been tested on a variety of ex- 
amples, and was able to generate solutions within 10 seconds. 5 
figs., 27 refs. 


12221 (SAND-90-3202C) Predictive data compression with 
exact recovery (summary). Stearns, S.D. Sandia National Labs., 
Albuquerque, NM (USA). [1990]. 9p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
9104139-1-Summ.: 1991 Institute of Electrical and Electronics 
Engineers (IEEE) data compression conference, Snowbird, UT 
(USA), 8-10 Apr 1991). Order Number DE91005863. Source: 
OSTI;NTIS; GPO Dep. 

A two-stage data compression technique that provides for exact, 
bit-for-bit recovery is described. The first stage is a modified form 
of conventional linear prediction which generates an error or 
residue sequence in such a way that exact reconstruction of the 
original data sequence can be accomplished with a simple recov- 
ery algorithm. The second stage is bi-level sequence coding. Even 
though the residue sequence from the first stage is essential white 
and Gaussian with seismic or other similar waveform data, bi-level 
sequence coding will generally provide further compression. The 
complete technique is described briefly in this summary, and 





examples of its performance are presented. A full paper on the al- 
gorithm is available from the author. 12 refs., 2 figs., 2 tabs. 


12222 (SLAC-—370-Rev.) A valiant little terminal: A VLT 
user’s manual: Revision. Weinstein, A. Stanford Linear Accelera- 
tor Center, Menlo Park, CA (USA). Dec 1990. 109p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00515. Or- 
der Number DE91007295. Source: OSTI;NTIS; GPO Dep. 

This report is a manual for the valiant little terminal. Information 
covered in this report is as follow: an introduction to VLT; installa- 
tion; starting up; text screen menus; graphics screen menus; 
introduction to VLT’s scripting facility; quick reference section; and 
troubleshooting. 


12223 (UCRL-53916) Energy sciences supercomputing 
1990. Mirin, A.A.; Kaiper, G.V. (eds.). Lawrence Livermore National 
Lab., CA (USA). [1990]. 62p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-48. Order Number 
DE91007188. Source: OSTI; NTIS; GPO Dep. 

This report contains papers on the following topics: meeting the 
computational challenge; lattice gauge theory: probing the stan- 
dard model; supercomputing for the superconducting super collider; 
and overview of ongoing studies in climate model diagnosis and in- 
tercomparison; MHD simulation of the fueling of a tokamak fusion 
reactor through the injection of compact toroids; gyrokinetic particle 
simulation of tokamak plasmas; analyzing chaos: a visual essay in 
nonlinear dynamics; supercomputing and research in theoretical 
chemistry; monte carlo simulations of light nuclei; parallel process- 
ing; and scientists of the future: learning by doing. 


12224 (UCRL-CR-105095) A network security monitor. 
Heberlein, L.T. (California Univ., Davis, CA (USA). Dept. of Electri- 
cal Engineering and Computer Science); Dias, G.V.; Levitt, K.N.; 
Mukherjee, B.; Wood, J.; Wolber, D. Lawrence Livermore National 
Lab., CA (USA); California Univ., Davis, CA (USA). Dept. of Electri- 
cal Engineering and Computer Science. Nov 1989. 32p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. 
Order Number DE91007139. Source: OSTI;NTIS; GPO Dep. 

The study of security in computer networks is a rapidly growing 
area of interest because of the proliferation of networks and the 
paucity of security measures in most current networks. Since most 
networks consist of a collection of inter-connected local area 
networks (LANs), this paper concentrates on the security-related is- 
sues in a single broadcast LAN such as Ethernet. Specifically, we 
formalize various possible network attacks and outline methods of 
detecting them. Our basic strategy is to develop profiles of usage 
of network resources and then compare current usage patterns 
with the historical profile to determine possible security violations. 
Thus, our work is similar to the host-based intrusion-detection sys- 
tems such as SRI’s IDES. Different from such systems, however, is 
our use of a hierarchical model to refine the focus of the intrusion- 
detection mechanism. We also report on the development of our 
experimental LAN monitor currently under implementation. Several 
network attacks have been simulated and results on how the moni- 
tor has been able to detect these attacks are also analyzed. Initial 
results demonstrate that many network attacks are detectable with 
our monitor, although it can surely be defeated. Current work is fo- 
cusing on the integration of network monitoring with host-based 
techniques. 20 refs., 2 figs. 


12225 (UCRL-CR-105098) Secure resource management: 
Specifying and testing secure operating systems. Archer, M. 
(California Univ., Davis, CA (USA). Div. of Computer Science); 
Frincke, D.A.; Levitt, K. Lawrence Livermore National Lab., CA 
(USA); California Univ., Davis, CA (USA). Div. of Computer Sci- 
ence. 10 Apr 1990. 66p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE91007138. Source: OSTI;NTIS; GPO Dep. 

Much work has been devoted to methods for reasoning about the 
specifications of operating system specifications, the goal being to 
develop specifications for an operating system that are verified to 
be secure. Before the verification should be attempted, the specifi- 
cations should be tested. This paper presents tools that can assist 
in the security testing of specifications. The first tool is based on 
the final Algebra Specification and Execution (FASE) system, and 
would be used to test specifications with real input values. FASE is 
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an executable specification language which is operational in style, 
in which entities are represented in terms of their observable be- 
havior. To facilitate the testing of an operating system (and its 
specification), use FASE we have specified a Secure Resource 
Manager (SRM), a generic template of an operating system. The 
SRM specification can be specialized to a specification of a partic- 
ular operating system; the SRM is quite general and handles most 
features of modern nondistributed operating systems. The second 
tool, called the PLANNER, is used to derive a sequence of opera- 
tions that exhibits a security flaw, most often a covert channel for 
information flow. The PLANNER is based on classical methods of 
Al planning, specialized to achieve goals concerned with informa- 
tion flow. The tools are demonstrated with respect to a simple 
operating system specification develop by Millen. 


12226 (UCRL-CR-105776) Radon transform computer: Fi- 
nal report. Current, W. (California Univ., Davis, CA (USA). Dept. 
of Electrical Engineering and Computer Science); Hurst, P.; Ford, 
G.; Shieh, E.; Agi, |.; Nguyen, C.; Peterson, D. Lawrence Liver- 
more National Lab., CA (USA); California Univ., Davis, CA (USA). 
Dept. of Electrical Engineering and Computer Science. 31 Oct 
1990. 14p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. Order Number DE91007126. Source: 
OSTI;NTIS;INIS; GPO Dep. 

In this final report, we summarize some of our results from 
September 1989 to October 1990. The design, construction, and 
testing of a four-processor prototype multi-processor (RTP) board 
using Tl TMS320C25 DSP chips has been completed. We are now 
finishing the extensive detailed final documentation of the RTP 
hardware and software. This extensive documentation will be pro- 
vided to Steve Azevedo when we return the borrowed workstation 
and deliver the RTP to LLNL. A summary of the test results are in 
Section Il. The design of our fully custom CMOS VLSI chip has 
been completed. The chip has been designed, the layout com- 
pleted, and the chip is now going through its final pre-fabrication 
simulations. The present status of the custom chip design activity 
will be summarized in the separately submitted “Final Report on 
the “Real-Time Multi-Dimensional Processing Hardware Designs” 
Project.” Evaluations of the hardware requirements for fast filtering 
of data for filtered backprojection have been completed and are 
summarized. We briefly summarize the test results of the TMS320 
multi-processor prototype RTP board evaluation. 


12227 (UCRL-CR-105789) Real-time multi-dimensional pro- 
cessing hardware designs research activities: Final report. 
Current, W. (California Univ., Davis, CA (USA). Dept. of Electrical 
Engineering and Computer Science). Lawrence Livermore National 
Lab., CA (USA); California Univ., Davis, CA (USA). Dept. of Electri- 
cal Engineering and Computer Science. 31 Oct 1990. 7p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE91007147. Source: OSTI;NTIS; 
GPO Dep. 

In this final report, we summarize some of our results from 
September 1989 to October 1990. The design, construction, and 
testing of a four-processor prototype multi-processor (RTP) board 
using Tl TMS320C25 DSP chips has been completed and is re- 
ported upon in our separately submitted “Final Report on the 
“RADON TRANSFORM COMPUTER” Project.” The design of our 
fully custom CMOS VLSI chip has been completed. The chip has 
been designed, the layout completed, and the chip is now going 
through its final pre-fabrication simulations. We are now finishing 
the extensive detailed final documentation of the R/Bchip. This ex- 
tensive documentation will be provided to Steve Azevedo when we 
have submitted the chip for fabrication. The present status of the 
custom chip design activity is summarized in Section Il. Evalua- 
tions of the hardware requirements for fast filtering of data for 
filtered backprojection (item 3) have been completed and are sum- 
marized in our separately submitted “Final Report on the “RADON 
TRANSFORM COMPUTER” Project.” We briefly summarize the 
new custom CMOS VLSI unified Radon transform/backprojection 
IC architecture, layout, and simulated performance. 


12228 (UCRL-ID-105260) ONT High Gain Initiative WRAP 
(Wide Area Rapid Acoustic Prediction) computational perfor- 
mance section: Final report. McGraw, J.R.; Hedstrom, G.; De 
Groot, T. Lawrence Livermore National Lab., CA (USA). 2 Oct 
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1990. 5p. Sponsored by U.S. Department of Defense. DOE Con- 
tract W-7405-ENG-48. Order Number DE91004950. Source: OSTI; 
NTIS; GPO Dep. 

LLNL received a contract during March 1990 to perform three 
tasks for ONT. This letter report covers Task | which concerned a 
supercomputing effort in a program termed the High Gain Initiative, 
which is an anti-submarine (ASW) project that requires substantial 
computational and signal processing expertise. The core of the 
computational aspects at the present time is a code called WRAP 
(Wide Area Rapid Acoustic Prediction). LLNL’s objective was to 
study the WRAP model and determine the feasibility and limits of 
its optimization. At the present time, the WRAP code runs on a sin- 
gle processor VAX computer. 


12229 (UCRL-ID-106165) Understanding large software 
systems with the utility XREG. Rhoades, C.E. Jr. Lawrence Liv- 
ermore National Lab., CA (USA). 18 Nov 1990. 36p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. Or- 
der Number DE91007630. Source: OSTI;NTIS; GPO Dep. 

When a software system reaches a certain size, arteriosclerosis 
sets in. That is, the system becomes harder and harder to add 
new features and even more difficult to understand. Worse, the in- 
sertion of new features often introduces new programming errors 
as well as revealing ones already present but previously unmani- 
fested. For Fortran programs, the 100,000 line size is critical. 
XREF fights hardening of the arteries by providing the user infor- 
mation on the organization, variable usage, and common block use 
within the software system. XREF is language independent. That 
is, it works, for example, with CAL, C, CIVIC, and CFT compiled 
subprograms. XREF performs its global symbol analysis from ei- 
ther the BUILD library file or the object (binary) file. Naturally more 
useful information is obtained when a symbol table is generated by 
the compiler. Specifically, eight global reports are produced. The 
most helpful report consists of a listing of all symbols contained in 
the BUILD library or binary file, the subprograms that use the sym- 
bol and the relocation basis (either local or common block name) 
of each symbol. Five secondary reports are provided for each sub- 
program. 3 refs. 


12230 (UCRL-JC—104660) Editing graphs tor maximum ef- 
fect. Murphy, P.W.; Rhiner, R.W. Lawrence Livermore National 
Lab., CA (USA). 8 Jan 1991. 6p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-910441-3: 38. 
international technical communication conference, New York, NY 
(USA), Apr 1991). Order Number DE91006239. Source: 
OSTI;NTIS; GPO Dep. 

The paper contains over eighty rules for editing graphs, arranged 
under nine major headings in a logical sequence for editing all the 
graphs in a manuscript. It is excerpted from a monograph used at 
the Lawrence Livermore National Laboratory to train beginning 
technical editors in editing graphs; a corresponding Hypercard 
stack is also used in this training. 6 refs., 4 figs. 


12231 (UCRL-JC—104791) Extending the alias Monte Carlo 
sampling method to general distributions. Edwards, A.L. 
(Lawrence Livermore National Lab., CA (USA)); Rathkopf, J.A.; 
Smidt, R.K. Lawrence Livermore National Lab., CA (USA). 7 Jan 
1991. 12p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. (CONF-910414-16: International topical 
meeting on advances in mathematics, computations and reactor 
physics, Pittsburgh, PA (USA), 28 Apr - 2 may 1991). Order Num- 
ber DE91007619. Source: OSTI;NTIS;INIS; GPO Dep. 

The alias method is a Monte Carlo sampling technique that of- 
fers significant advantages over more traditional methods. It equals 
the accuracy of table lookup and the speed of equal probable bins. 
The original formulation of this method sampled from discrete dis- 
tributions and was easily extended to histogram distributions. We 
have extended the method further to applications more germane to 
Monte Carlo particle transport codes: continuous distributions. This 
paper presents the alias method as originally derived and our 
extensions to simple continuous distributions represented by piece- 
wise linear functions. We also present a method to interpolate 
accurately between distributions tabulated at points other than the 
point of interest. We present timing studies that demonstrate the 
method's increased efficiency over table lookup and show further 
speedup achieved through vectorization. 6 refs., 12 figs., 2 tabs. 
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12232 (UCRL-JC—105099) DOE’s Computer Incident Advi- 
sory Capability (CIAC). Schultz, E. Lawrence Livermore National 
Lab., CA (USA). Sep 1990. 7p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-9010304—2: 10. 
annual office information management conference, New Orleans, 
LA (USA), 24-26 Oct 1990). Order Number DE91007136. Source: 
OSTI; NTIS; GPO Dep. 

Computer security is essential in maintaining quality in the com- 
puting environment. Computer security incidents, however, are 
becoming more sophisticated. The DOE Computer Incident Advi- 
sory Capability (CIAC) team was formed primarily to assist DOE 
sites in responding to computer security incidents. Among CIAC’s 
other responsibilities are gathering and distributing information to 
DOE sites, providing training workshops, coordinating with other 
agencies, response teams, and vendors, creating guidelines for in- 
cident handling, and developing software tools. CIAC has already 
provided considerable assistance to DOE sites faced with virus 
infections and worm and hacker attacks, has issued over 40 infor- 
mation bulletins, and has developed and presented a workshop on 
incident handling. CIAC's experience in helping sites has produced 
several lessons learned, including the need to follow effective pro- 
cedures to avoid virus infections in small systems and the need for 
sound password management and system administration in net- 
worked systems. CIAC’s activity and scope will expand in the 
future. 4 refs. 


12233 (UCRL-JC—105255) Convergence of linear program- 
ming using a Hopfield net. Lu, Shin-yee; Berryman, J.G. 
Lawrence Livermore National Lab., CA (USA). Nov 1990. 7p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract 
W-7405-ENG-48. (CONF-910281-1: Neural networks aca- 
demic/industrial/NASA/defense technical interchange and tutorials 
conference, Alburn, AL (USA), 11-13 Feb 1991). Order Number 
DE91007870. Source: OSTI;NTIS; GPO Dep. 

Hopfield nets are interconnected networks of simple analog 
Processors. Such networks have been applied to a variety of opti- 
mization problems including linear programming problems. We 
revised the energy function used in a Hopfield net such that the 
network can be implemented on a digital computer to solve linear- 
ing programming problems. We also proved that the revised 
discrete Hopfield net coverages, and gave the conditions of con- 
vergence. The approach is tested on two large and sparse linear 
programming problems. In both cases we could not reach the opti- 
mal solutions, but solutions with 1% error can be attained in less 
than 3 minutes of CPU time on a SUN SPARC station. The optimal 
solutions can be obtained by the simplex method, but required five 
times more CPU time. 10 refs., 1 tab. 


12234 (UCRL-JC—105691) Techniques for interactive 3-D 
scientific visualization. Glinert, E.P. (Rensselaer Polytechnic 
inst., Troy, NY (USA). Dept. of Computer Science); Blattner, M.M.; 
Becker, B.G. Lawrence Livermore National Lab., CA (USA). 24 
Sep 1990. 11p. Sponsored by U.S. DOE Defense Programs; Na- 
tional Science Foundation. DOE Contract W-7405-ENG-48. 
Contract CDA-8805910. (CONF-9104168-1: CHI ‘91, New Or- 
leans, LA (USA), 28 Apr - 2 may 1991). Order Number 
DE91007122. Source: OSTI;NTIS; GPO Dep. 

Interest in interactive 3-D graphics has exploded of late, fueled 
by (a) the allure of using scientific visualization “to go where no- 
one has gone before” and (b) by the development of new input 
devices which overcome some of the limitations imposed in the 
past by technology, yet which may be ill-suited to the kinds of in- 
teraction required by researchers active in scientific visualization. 
To resolve this tension, we propose a “flat 5-D” environment in 
which 2-D graphics are augmented by exploiting multiple human 
sensory modalities using cheap, conventional hardware readily 
available with personal computers and workstations. We discuss 
how interactions basic to 3-D scientific visualization, like searching 
a solution space and comparing two such spaces, are effectively 
carried out in our environment. Finally, we describe 3DMOVE, an 
experimental microworld we have implemented to test out some of 
our ideas. 40 refs., 4 figs. 


12235 (UCRL-JC—105792) Towards a testbed for malicious 
code detection. Lo, R. (California Univ., Davis, CA (USA). Div. of 
Computer Science); Kerchen, P.; Crawford, R.; Ho, W.; Crossley, 





J.; Fink, G.; Levitt, K.; Olsson, R.; Archer, M. Lawrence Livermore 
National Lab., CA (USA). [1991]. 9p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
910263-7: COMPCON '91, San Francisco, CA (USA), 25 Feb - 1 
mar 1991). Order Number DE91007632. Source: OSTI;NTIS; GPO 
Dep. 

This paper proposes an environment for detecting many types of 
malicious code, including computer viruses, Trojan horses, and 
time/logic bombs. This malicious code testbed (MCT) is based 
upon both static and dynamic analysis tools developed at the Uni- 
versity of California, Davis, which have been shown to be effective 
against certain types of malicious code. The testbed extends the 
usefulness of these tools by using them in a complementary fash- 
ion to detect more general cases of malicious code. Perhaps more 
importantly, the MCT allows administrators and security analysts to 
check a program before installation, thereby avoiding any damage 
a malicious program might inflict. 5 refs., 2 figs., 2 tabs. 


12236 (UCRL-JC—105793) A system for distributed intru- 
sion detection. Snapp, S.R. (California Univ., Davis, CA (USA). 
Div. of Computer Science); Brentano, J.; Dias, G.V.; Goan, T.L.; 
Heberlein, L.T.; Ho, Che-Lin; Levitt, K.N.; Mukherjee, B.; Grance, 
T.; Mansur, D.L.; Pon, K.L.; Smaha, S.E. Lawrence Livermore Na- 
tional Lab., CA (USA). [1991]. 9p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-910263-6: 
COMPCON '91, San Francisco, CA (USA), 25 Feb - 1 mar 1991). 
Order Number DE91007634. Source: OSTI;NTIS; GPO Dep. 

The study of providing security in computer networks is a rapidly 
growing area of interest because the network is the medium over 
which most attacks or intrusions on computer systems are 
launched. One approach to solving this problem is the intrusion- 
detection concept, whose basic premise is that not only 
abandoning the existing and huge infrastructure of possibly- 
insecure computer and network systems is impossible, but also 
replacing them by totally-secure systems may not be feasible or 
cost effective. Previous work on intrusion-detection systems were 
performed on stand-alone hosts and on a broadcast local area net- 
work (LAN) environment. The focus of our present research is to 
extend our network intrusion-detection concept from the LAN envi- 
ronment to arbitarily wider areas with the network topology being 
arbitrary as well. The generalized distributed environment is hetero- 
geneous, i.e., the network nodes can be hosts or servers from 
different vendors, or some of them could be LAN managers, like 
our previous work, a network security monitor (NSM), as well. The 
proposed architecture for this distributed intrusion-detection system 
consists of the following components: a host manager in each 
host; a LAN manager for monitoring each LAN in the system; and 
a central manager which is placed at a single secure location and 
which receives reports from various host and LAN managers to 
process these reports, correlate them, and detect intrusions. 11 
refs., 2 figs. 


12237 (UCRL-JC—105797) PHIGS PLUS for scientific graph- 
ics. Crawfis, R.A. Lawrence Livermore National Lab., CA (USA). 
14 Jan 1991. 7p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48. (CONF-9104173—-1: NCGA ‘91 
conference and exposition, Chicago, IL (USA), 22-25 Apr 1991). 
Order Number DE91007615. Source: OSTI;NTIS; GPO Dep. 

This paper gives a brief overview of the use of computer graph- 
ics standards in the scientific community. It particularly details how 
how PHIGS PLUS meets the needs of users at the Lawrence Liv- 
ermore National Laboratory. Although standards for computer 
graphics have improved substantially over the past decade, their 
acceptance in the scientific community has been slow. As the use 
and diversity of computers has increased, the scientific graphics 
libraries have not been able to keep pace with the additional capa- 
bilities these new machines offer. Therefore, several organizations 
have or are now working on converting their scientific libraries to 
reset upon a portable standard. This paper will address why is tran- 
sition has been so slow and offer suggestions for future standards 
work to enhance scientific visualization. This work was performed 
under the auspices of the US Department of Energy by Lawrence 
Livermore National Laboratory under contract No. W-7405-Eng-48. 


12238 (UCRL-LR-105145) The cost-constrained traveling 
salesman problem. Sokkappa, P.R. Lawrence Livermore National 
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Lab., CA (USA). Oct 1990. 113p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE91004943. Source: OSTI;NTIS; GPO Dep. 

The Cost-Constrained Traveling Salesman Problem (CCTSP) is 
a variant of the well-known Traveling Salesman Problem (TSP). In 
the TSP, the goal is to find a tour of a given set of cities such that 
the total cost of the tour is minimized. In the CCTSP, each city is 
given a value, and a fixed cost-constraint is specified. The objec- 
tive is to find a subtour of the cities that achieves maximum value 
without exceeding the cost-constraint. Thus, unlike the TSP, the 
CCTSP requires both selection and sequencing. As a conse- 
quence, most results for the TSP cannot be extended to the 
CCTSP. We show that the CCTSP is NP-hard and that no K- 
approximation algorithm or fully polynomial approximation scheme 
exists, unless P = NP. We also show that several special cases are 
polynomially solvable. Algorithms for the CCTSP, which outperform 
previous methods, are developed in three areas: upper bounding 
methods, exact algorithms, and heuristics. We found that a bound- 
ing strategy based on the knapsack problem performs better, both 
in speed and in the quality of the bounds, than methods based on 
the assignment problem. Likewise, we found that a branch-and- 
bound approach using the knapsack bound was superior to a 
method based on a common branch-and-bound method for the 
TSP. In our study of heuristic algorithms, we found that, when se- 
lecting modes for inclusion in the subtour, it is important to consider 
the “neighborhood” of the nodes. A node with low value that brings 
the subtour near many other nodes may be more desirable than an 
isolated node of high value. We found two types of repetition to be 
desirable: repetitions based on randomization in the subtour build- 
ings process, and repetitions encouraging the inclusion of different 
subsets of the nodes. By varying the number and type of repeti- 
tions, we can adjust the computation time required by our method 
to obtain algorithms that outperform previous methods. 


12239 (UCRL-LR-106301) Automatic parallelization of For- 
tran codes: A case study. Hackson, D.N. Lawrence Livermore 
National Lab., CA (USA). Dec 1990. 221p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. Order 
Number DE91007993. Source: OSTI;NTIS; GPO Dep. 

Thesis submitted to Univ. of California, Davis. 

The need for faster and more powerful computers has lead to 
the development of parallel computers. Lack of accepted and 
portable explicit parallel programming languages has created the 
need for compilers which parallelize serial code. It is the goal of 
this thesis to measure the abilities of current parallelizing compilers 
and to expose areas of improvement for future parallelizing compil- 
ers. The specific compilers studied are the Cray CFT77 (V3.1.2.5 
& V4.0.2) and the Alliant FX/Fortran (V4.2.40) compilers. Two ma- 
chine architectures are used, the vector processing of the Cray 
X-MP and the vector and concurrent processing of the 8-processor 
Alliant FX/8. Several programs written in standard Fortran are ana- 
lyzed, including the NAS Kernel test suite of codes and a fluid flow 
application code called Simple. The automatic performance of the 
compilers is contrasted with that of manual optimization and vari- 
ous performance measurements are presented. We find that the 
compilers are very successful at performing dependency analysis 
and local optimizations. This is tempered by the fact that Fortran 
code must be written so as to expose parallelism for the compiler. 
The compilers do not perform interprocedural analysis although the 
ability to do so appears within reach. Global restructuring to 
expose parallelism in a code is found to be clearly beyond the cur- 
rent or near future abilities of compilers. 


12240 (UCRL-LR—106412) Large-scale computing in the 
energy research programs. Lawrence Livermore National Lab., 
CA (USA). Feb 1991. 82p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-48. Order Number 
DE91007907. Source: OSTI;NTIS; GPO Dep. 

This report is the Energy Research Supercomputer Users Group 
(ERSUG) response to the request for an assessment of computa- 
tional needs and necessary computing environment covering the 
next five years. Every reasonable effort was made to obtain a 
response from a broad range of users. We feel we have been suc- 
cessful in that objective and that the resulting report reflects the 
blending of the input from the quite diverse body of researchers. 
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ERSUG received the request for the report from Dr. Thomas A. 
Kitchens at our winter meeting held at Florida State University in 
December 1989 and implemented a two tier approach toward fulfill- 
ing the request. Initial efforts were broken into four subdivisions to 
be individually coordinated: Basic Energy Sciences and Applied 
Mathematical Sciences; Magnetic Fusion Energy; High Energy and 
Nuclear Physics; and Health and Environmental Research which 
reported back at the summer meeting held at the National Energy 
Research Supercomputer Center in May 1990. These coordinators 
were to poll their representative communities. The second tier was 
provided by asking each of the ERSUG executive committee mem- 
bers to provide their assessments. As the executive committee is 
configured to represent the community with each member having a 
definite constituency, this provided a finer grained set of reports. 
Edited versions of these specific reports are presented in Section 
2: Specific Area Assessments. The remaining component of the 
report consisted of assembling and organizing a large body of dis- 
cussion occurring at these two meetings and through an electronic 
mail address: “ersug@mcs.anl.gov” kindly provided by the Ad- 
vanced Computing Research Facility. 


12241 (UCRL-MA-105259) DYNA3D example problem man- 
ual. Lovejoy, S.C.; Whirley, R.G. Lawrence Livermore National 
Lab., CA (USA). 10 Oct 1990. 120p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE91007594. Source: OSTI;NTIS; GPO Dep. 

This manual describes in detail the solution of ten example prob- 
lems using the explicit nonlinear finite element code DYNA3D. The 
sample problems include solid, shell, and beam element types, and 
a variety of linear and nonlinear material models. For each exam- 
ple, there is first an engineering description of the physical problem 
to be studied. Next, the analytical techniques incorporated in the 
model are discussed and key features of DYNA3D are highlighted. 
INGRID commands used to generate the mesh are listed, and 
sample plots from the DYNA3D analysis are given. Finally, there is 
a description of the TAURUS post-processing commands used to 


generate the plots of the solution. This set of example problems is 
useful in verifying the installation of DYNA3D on a new computer 
system. In addition, these documented analyses illustrate the appli- 
cation of DYNASD to a variety of engineering problems, and thus 
this manual should be helpful to new analysts getting started with 
DYNASD. 7 refs., 56 figs., 9 tabs. 


12242 (UCRL-MA-105580) Anastasia: A solid model based 
3D finite difference mesh generator. Laguna, G. Lawrence Liver- 
more National Lab., CA (USA). 9 Nov 1990. 63p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. Or- 
der Number DE91007621. Source: OSTI;NTIS; GPO Dep. 

Finite difference (FD) is a method for approximating mathemati- 
cal functions using regularly spaced samples of the function to be 
solved. Finite difference methods have proven to be very useful to 
a broad range of disciplines. One area where finite difference 
methods are particularly useful is for the estimation of electromag- 
netic (EM) effects. For instance, finite difference methods can be 
used to anticipate how the shape of a system will affect an objects 
resistance to EM attack or its ability to otherwise survive a hostile 
EM environment. Finite difference analysis codes require as input 
certain information at regularly spaced sample points. For our 
applications, each sample point must be associated with the appro- 
priate material properties corresponding to the properties of the 
material at the physical point. Since all of the sample points are 
regularly spaced, they can be thought of as a grid or mesh. Anas- 
tasia is a software package which allows three dimensional finite 
difference meshes to be generated automatically from a geometric 
description of the problem known as a solid model. This manual 
provides the information necessary to be able to use Anastasia to 
generate meshes. The manual is divided into four major sections. 
The first section, the introduction, gives some background informa- 
tion about finite difference and mesh generation. The second 
section examines the methods by which Anastasia generates 
meshes, including the rationale behind the mesh generation pro- 
cess and techniques required to achieve particular results. The 
third section describes the usage of Anastasia. The fourth and final 
section is a collection of Appendices which present a variety of in- 
formation pertinent to mesh generation with Anastasia. 
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12243 (WSRC-MS-90-150) ARCHY [Analysis and Reverse 
Engineering of Code Using Hierarchy and Yourdon]: A tool for 
Fortran code maintenance and development. Aull, J.E. Westing- 
house Savannah River Co., Aiken, SC (USA). Oct 1990. 12p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO09- 
89SR18035. (CONF-9010256-6: 1990 computer symposium, 
Pittsburgh, PA (USA), Oct - nov 1990). Order Number 
DE91007241. Source: OSTI;NTIS; GPO Dep. 

Analysis and Reverse Engineering of Code Using Hierarchy and 
Yourdon (ARCHY) diagrams is a tool for development and mainte- 
nance of FORTRAN programs. When FORTRAN source code is 
read by ARCHY, it automatically creates a database that includes 
a data dictionary, which lists each variable, its dimensions, type, 
category (set, referenced, passed), module calling structure, and 
common block information. The database exists in an ASCII file 
that can be directly edited or maintained with the ARCHY database 
editor. The database is used by ARCHY to product structure charts 
and Yourdon data flow diagrams in PostScript format. ARCHY also 
transfers database information such as a variable definitions, mod- 
ule descriptions, and technical references to and from module 
headers. ARCHY contains several utilities for making programs 
more readable. It can automatically indent the body of loops and 
conditionals and resequence statement labels. Various language 
extensions are translated into FORTRAN-77 to increase code 
portability. ARCHY frames comment statements and groups FOR- 
MAT statements at the end of modules. It can alphabetize modules 
within a program, end-of-line labels can be added, and it can also 
change executable statements to upper or lower case. ARCHY 
runs under the VAX-VMS operating system and inputs from VAX- 
FORTRAN, IBM-FORTRAN, and CRAY FORTRAN sources files. 


12244 (WSRC-MS-90-327) Overview of the ANS [American 
Nuclear Society] mathematics and computation software stan- 
dards. Smetana, A.O. Westinghouse Savannah River Co., Aiken, 
SC (USA). [1991]. 10p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC09-89SR18035. (CONF-910414-7: 
International topical meeting on advances in mathematics, compu- 
tations and reactor physics, Pittsburgh, PA (USA), 28 Apr - 2 may 
1991). Order Number DE91007238. Source: OSTI;NTIS;INIS; GPO 
Dep. 

The Mathematics and Computations Division of the American 
Nuclear Society sponsors the ANS-10 Standards Subcommittee. 
This subcommittee, which is part of the ANS Standards Commit- 
tee, currently maintains four ANSI/ANS software standards. These 
standards are: Recommended Programming Practices to Facilitate 
the Portability of Scientific Computer Programs, ANS-10.2; Guide- 
lines for the Documentation of Computer Software, ANS-10.3; 
Guidelines for the Verification and Validation of Scientific and Engi- 
neering Computer Programs for the Nuclear Industry, ANS-10.4; 
and Guidelines for Accommodating User Needs in Computer Pro- 
gram Development, ANS-10.5. 5 refs. 


12245 (WSRC-MS-—90-347) Client/server models for trans- 
parent, distributed computational resources. Hammer, K.E.; 
Gilman, T.L. Westinghouse Savannah River Co., Aiken, SC (USA). 
[1991]. 11p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO9-89SR18035. (CONF-910414—8: International topical 
meeting on advances in mathematics, computations and reactor 
physics, Pittsburgh, PA (USA), 28 Apr - 2 may 1991). Order Num- 
ber DE91007240. Source: OSTI;NTIS;INIS; GPO Dep. 
Client/server models are proposed to address issues of shared 
resources in a distributed, heterogeneous UNIX environment. Re- 
cent development of automated Remote Procedure Call (RPC) 
interface generator has simplified the development of client/server 
models. Previously, implementation of the models was only 
possible at the UNIX socket level. An overview of RPCs and the in- 
terface generator will be presented and will include a discussion of 
generation and installation of remote services, the RPC paradigm, 
and the three levels of RPC programming. Two applications, the 
Nuclear Plant Analyzer (NPA) and a fluids simulation using molecu- 
lar modelling, will be. presented to demonstrate how client/server 
models using RPCs and External Data Representations (XDR) 
have been used production/computation situations. The NPA incor- 
porates a client/server interface for transferring/translation of TRAC 
or RELAP results from the UNICOS Cray to a UNIX workstation. 





The fluids simulation program utilizes the client/server model to ac- 
cess the Cray via a single function allowing it to become a shared 
co-processor to the workstation application. 5 refs., 6 figs. 
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Refer also to citation(s) 9648, 9996, 10111, 10908, 10937, 10938, 
10953, 11200, 11253, 11256, 11258, 11259, 11261, 11263, 11405, 
11406, 11416, 12181 


12246 (CNIC—00312, pp. 75) The construction of computer- 
ized nuclear data library. Liang Qichang (Chinese Nuclear Data 
Center, Beijing, BJ (China)); Ma Lizhen; Liu Tingjin; Sun Naihong; 
Zhang Limin. China Nuclear Information Centre, Beijing, BJ 
(China); Chinese Nuclear Data Center, Beijing, BJ (China). May 
1989. (CNDC—0002.). In Communication of nuclear data progress: 
No.1 (1989). 85p. Order Number DE91618227. Source: 
OSTI;NTIS (US Sales Only);INIS. 

Short note. DATA/china; DATA BASE MANAGEMENT/nuclei; C 
CODES; DATA; CHINA; NUCLEI; F CODES; NEUTRONS; P 
CODES 


12247 (CNIC—00312, pp. 77) The computer system in 
CNDC. Yang Junxiao (Chinese Nuclear Data Center, Beijing, BJ 
(China)). China Nuclear Information Centre, Beijing, BJ (China); 
Chinese Nuclear Data Center, Beijing, BJ (China). May 1989. 
(CNDC—0002.). In Communication of nuclear data progress: No.1 
(1989). 85p. Order Number DE91618227. Source: OSTI;NTIS (US 
Sales Only);INIS. 

Short note. COMPUTERS/china; COMPUTERS/data base man- 
agement; COMPUTERS; CHINA; DATA; DATA PROCESSING; 
IAEA; NUCLEAR DATA COLLECTIONS; USES 


12248 (CRIE-T—89062) Fundamental study on applicability 
of spread spectrum system on power distribution line carrier 
control. Ishikawa, M. (Central Research Inst. of Electric Power In- 
dustry, Tokyo (Japan)); Ogino, A.; Ishida, O.; Oikawa, M. Central 
Research Inst. of Electric Power Industry, Komae, Tokyo (Japan). 
Energy and Environment Lab. May 1990. 37p. (in Japanese). Or- 
der Number DE91742149. Source: OSTI; NTIS (US Sales Only). 

This paper studied thr applicability of spread spectrum (SS) sys- 
tem on power distribution line carrier control. For high frequency 
transmitting characteristics of distribution line, phase advancing ca- 
pacitor acts as band-stop filter for frequency of 100kHz or less and 
lines act as low pass filter. Transmission loss and noise voltage 
become problem. Transmission loss of low tension line is 40dB at 
the maximum and noise voltage is similar to high tension line. The 
direct transmission from a substation to terminals is difficult from 
the attenuating degree in high tension line but becomes possible 
by using repeaters. The limit of transmitting distance per each step 
may be the range of transmission loss of 40 to 50dB. Since the 
transmitting characteristics of high tension line are different from 
100kHz as the boundary, it is nrcessary to make the carrier fre- 
quency range 100 to 450kHz or to raise the transmitting level of 
100kHz or less. A method enabling receiption and demodulation for 
a part of frequncy component lost shall be used. For low tension 
line, transmission can be made at 2,400 to 9,600pbs. 3 refs., 22 
figs., 2 tabs. 


12249 (DOE/NV/10630-13) Index of the Nevada Applied 
Ecology Group and associated publications available in the 
Coordination and Information Center. Maza, B.G. Reynolds 
Electrical and Engineering Co., Inc., Las Vegas, NV (USA). Feb 
1991. 139p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract ACO8-89NV10630. Order Number DE91007178. Source: 
OSTI;NTIS; GPO Dep. 

This publication was created by the Coordination and Information 
Center (CIC) to provide a readily available research tool for use by 
researchers interested in a specific area covered in the holdings of 
the CIC Archives. The Nevada Applied Ecology Group (NAEG) 
was formed and functioned in agreement with Planning Directive 
NVO-76 (July 29, 1970 and revised January 1, 1974, [CIC-165845 
and CIC-16439] respectively) “to coordinate the ecological and 
other environmental programs necessary to support the continued 
nuclear testing activities; and to provide a mechanism to effectively 
comply with requirements of the National Environmental Policy Act 
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of 1969, Executive Order 11514, and AEC Manual Chapter 0510.” 
The publication contains only citations to documents currently 
available at the CIC. It represents a significant portion of the princi- 
pal research findings of the Nevada Applied Ecology Group. 


12250 (FNAL-TM-1707) Table of tables: A database design 
tool for SYBASE. Brown, B.C. (Fermi National Accelerator Lab.., 
Batavia, IL (USA)); Coulter, K.; Glass, H.D.; Glosson, R.; Hantt, 
R.W.; Harding, D.J.; Trombly-Freytag, K.; Walbridge, D.G.C.; Wal- 
lis, D.B.; Allen, M.E. Fermi National Accelerator Lab., Batavia, IL 
(USA). 4 Jan 1991. 48p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CHO3000. Order Number 
DE91007257. Source: OSTI;NTIS; GPO Dep. 

The ‘Table of Tables’ application system captures in a set of 
SYBASE tables the basic design specification for a database 
schema. Specification of tables, columns (including the related de- 
faults and rules for the stored values) and keys is provided. The 
feature which makes this application specifically useful for SYBASE 
is the ability to automatically generate SYBASE triggers. A descrip- 
tion field is provided for each database object. Based on the data 
stored, SQL scripts for creating complete schema including the ta- 
bles, their defaults and rules, their indexes, and their SYBASE 
triggers, are written by TOT. Insert, update and delete triggers are 
generated from TOT to guarantee integrity of data relations when 
tables are connected by single column foreign keys. The applica- 
tion is written in SYBASE’s APT-SQL and includes a forms based 
data entry system. Using the features of TOT we can create a 
complete database schema for which the data integrity specified by 
our design is guaranteed by the SYBASE triggers generated by 
TOT. 3 refs. 


12251 (INDC(NDS)—243/M7, pp. 74-76) Report on IAEA A+M 
Data Unit activities for the period September 1989 - September 
1990. Janev, R.K. (international Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee). Intemational 
Atomic Energy Agency, Vienna (Austria). International Nuclear 
Data Committee. Nov 1990. (CONF-9009326—-: 9. meeting of 
atomic and molecular data centres and ALADDIN network, Vienna 
(Austria), 20 Sep 1990). In JAEA consultants’ meeting: 9th meeting 
of atomic and molecular data centres and ALADDIN network, Vi- 
enna, September 20 and 21, 1990: Summary report. 115p. Order 
Number DE91617714. Source: OSTI;NTIS (US Sales Only);INIS. 

The activities of the Atomic and Molecular Data Unit of the IAEA 
between 1989-1990 concerning data evaluation and parameteriza- 
tion, ALADDIN system development, co-ordinated research 
programs, individual research contracts, meeting organized, biblio- 
graphic database as well as the planned activities are briefly 
presented. 


12252 (INDC(SEC)—099/UN) List of documents received by 
the INDC Secretariat. International Atomic Energy Agency, Vienna 
(Austria). International Nuclear Data Committee. Jan 1991. vp. Or- 
der Number DE91622915. Source: OSTI;NTIS (US Sales 
Only);INIS. 

This list supersedes INDC(SEC)-098/UN. 

The Nuclear Data Section of the IAEA receives documents origi- 
nated by or for the International Nuclear Data Committee (INDC) 
for distribution. This list includes all INDC documents received and 
distributed by the INDC Secretariat during the period March 1989 
to June 1990. The list is produced directly from computer printout, 
into two groups: one ordered by accession number, and the other 
ordered by document number within each origin series. The docu- 
ment lists also in an appendix the titles of reports received as 
single copies for information 


12253 (INDC(SEC)—-100/UN) INDC list of correspondents 
for the exchange of nuclear data information and compilation 
of National Nuclear Data Committees. International Atomic 
Energy Agency, Vienna (Austria). International Nuclear Data Com- 
mittee. Jan 1991. 127p. Order Number DE91622914. Source: 
OSTI;NTIS (US Sales Only);INIS. 

This list supersedes INDC(SEC)-097/UN. 

The document includes information on currently existing National 
Nuclear Data Committees and their memberships. The report is 
presented in five sections. The first section contains a detailed de- 
scription of the INDC distribution categories, distribution codes and 
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document designator codes. The second section describes the 
aims, organization and objectives of individual national nuclear 
data committees. The third section lists names and addresses in 
alphabetical order within each state or international organization to- 
gether with the assigned INDC document distribution code(s). This 
is followed by four shorter lists, indicating the names of individuals 
in each distribution category, sorted by country or international or- 
ganization, and the total number of individuals in each category. 
The final section provides the names of nuclear data committee 
members also listed by country or international organization. 


12254 (INIS-mf-12772, pp. 35) ‘OZCHRON’ - a national 
database of Australian geochronology. Ryburn, R.J. (Bureau of 
Mineral Resources, Geology and Geophysics, Canberra (Aus- 
tralia)); Page, R.W.; Richards, J.R. Commonwealth Scientific and 
Industrial Research Organization, North Ryde (Australia). Div. of 
Exploration Geoscience; Selby Anax, Sydney (Australia); VG 
Isotech Ltd., Middlewich (UK); Advanced Analytical Pty. Ltd., Syd- 
ney (Australia). [1990]. 42p. (CONF-8909395-: 2. Australian 
conference on geochronology, Sydney (Australia), 27 Sep 1989). 
In Second Australian conference on geochronology, Sydney 1989: 
workshop program and abstracts. Order Number DE91003062. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Abstract only. AGE ESTIMATION/data base management; AGE 
ESTIMATION/data processing; AUSTRALIA; DATA COMPILATION; 
INFORMATION NEEDS; ISOTOPE RATIO 


12255 (lYaF-88-8) Immediate-access memory devices for 
the Elektronica-60 and the Elektronica-79 computers. Bykov, 
A.V.; Maksimova, S.V.; Poteryaev, V.S. AN SSSR, Novosibirsk 
(USSR). Inst. Yadernoj Fiziki. 1988. 16p. (In Russian). Order Num- 
ber DE91621710. Source: OSTI;NTIS (US Sales Only);INIS. 

Immediate-access memory devices (IAM) allowing one to solve 
the problem of providing micro- and mini-computers with the mem- 
ory of the needed reliability are developed and produced for the 
Elektronica-60 and Elektronica-79 computers. 32K word capacity 
IAM with the system of single error correction and multiple error 
determining is produced for the Elektronica-60 computer on the 
base of Hemming compression in the Elektronica 60.1 standard. 
An IAM with the capacity of up to 4 Mbyte and Hemming code pro- 
duced on 5 plates of Elektronica 60.3 standard is produced for the 
Elektronica-79 computer. The device operating modes are pre- 
sented and the main IAM specifications are described. 5 figs.; 2 
tabs. 


12256 (NIIAR-24-755) Data bank of reactor test methods 
adapted to user’s information needs. Markina, N.V.; Lebedeva, 
E.E.; Rudkevich, A.V.; Ryazanov, D.K.; Sulaberidze, V.Sh. 
Nauchno-lssledovatel’skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR). 1988. 19p. (In Russian). Order Number DE91621711. 
Source: OSTI;NTIS (US Sales Only);INIS. 

Organization of data acquisition for Katalog data bank of reactor 
test methods permitting to form data base consisting of the de- 
scriptions of 500 different methods is considered. Information 
problems on the bank formed with account of specific nature of the 
subject region are presented. Advisability and usefulness of data 
accumulation in accordance with methodical developments to intro- 
duced practical recommendations on their application is shown. 
Software implemented in the system which permits to adapt it to 
solve information problems being actual for users - specialists in 
various fields of reactor materials technology is described. 9 refs. 


12257 (ORNL/TM-11594) Protective Action Evaluator for 
Chemical Emergencies: A user’s manual (MS-DOS® Version 
1.0). Rogers, G.O.; Sharp, R.D. Oak Ridge National Lab., TN 
(USA). Oct 1990. 64p. Sponsored by U.S. Federal Emergency 
Management Agency. DOE Contract AC05-840R21400. Order 
Number DE91005794. Source: OSTI;NTIS; GPO Dep. 

The protective action evaluator for chemical emergencies 
(PAECE) is a package of computer programs developed to simulate 
an emergency response to airborne release of chemical agents. 
This user's manual documents the use of PAECE in the evaluation 
of chemical agent emergencies in areas potentially affected by the 
Chemical Stockpile Emergency Planning Program (CSEPP). This 
research documents the development and use of a method for the 
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evaluation of protective action alternatives in conjunction with po- 
tential chemical agent emergencies. The user’s manual highlights 
the development of the PAECE model, the selection of appropriate 
parameters to represent various scenarios, generate results and in- 
terpret them in the analysis of protective action alternatives during 
the plarining and preparedness phases of the CSEPP. The PAECE 
model is designed to evaluate protective actions in the context of 
potential accidents, the emergency management systems required 
to implement protective actions, and the anticipated consequences 
for human receptors. The implications and uncertainties of the 
model are discussed to provide potential users with insight into the 
use, limitations, and uncertainties associated with evaluating the 
effectiveness of protective action alternatives. While PAECE repre- 
sents a unique and powerful tool to evaluate protective actions, the 
user must exercise caution when interpreting the results to avoid 
misrepresentation. The expected value interpretation of the PAECE 
results biases the results toward extreme values. Hence, the 
PAECE results have to be interpreted in the context exposures 
similar to those represented by the unprotected exposure and the 
protection capacity that tend to be associated with people complet- 
ing the implementation of the required actions later than and earlier 
than average, respectively. 16 refs., 24 figs., 1 tab. (JF) 


12258 (ORNL/TM—11711) Environmental Sciences Division 
computing and geographic information system facility user 
handbook. McCord, R.A. Oak Ridge National Lab., TN (USA). Dec 
1990. 123p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. Order Number DE91007820. Source: 
OSTI;NTIS; GPO Dep. 

The Environmental Sciences Division (ESD) at Oak Ridge Na- 
tional Laboratory (ORNL) operates a Computing and Geographic 
Information System Facility as a tool for its environmental research. 
This facility provides ESD staff and guests with three major com- 
puting functions: (1) a remote batch station (RBS) for processing 
print and plot output from other ORNL systems, (2) a geographic 
information system (GIS) for mapping and spatial analysis of envi- 
ronmental problems, and (3) an ethernet network for high-speed 
communications, file sharing, and printer sharing services. This 
handbook provides an overview of the components of the facility. 
The overview includes the staff, computers, peripherals, and com- 
munications. Generic descriptions of the user commands to send 
print and plot output to the ESD RBS are also provided. Informa- 
tion and guidelines are presented for the direct use of the ESD 
VAX and GIS. The unique operational aspects of this VAX installa- 
tion (e.g. queue names, device names, local commands, and 
telecommunications pathways) are documented. The ESD GIS is 
and application of the direct VAX users. Because special GIS com- 
mands have been developed by ESD staff, these commands are 
documented in more detail in a series of appendixes. Computer 
security, authorization, disk management, backup, and facility ac- 
cess policies and procedures are described to clarify the users 
expectations and responsibilities while utilizing the ESD systems. 
The network service functions of the ESD VAXes are described for 
the direct users and members of the ESD PC-VAX network. Expla- 
nations of commands for file transfer and remote system access 
are included. Remote disk sharing and remote printer sharing ser- 
vices for personal computers are also described. 


12259 (PNL—7462) Network technology for depot modern- 
ization. Hostick, C.J. Pacific Northwest Lab., Richland, WA (USA). 
Dec 1990. 32p. Sponsored by U.S. Department of Defense. DOE 
Contract ACO6-76RL01830. Order Number DE91005621. Source: 
OSTI;NTIS; GPO Dep. 

This report was prepared by the Pacific Northwest Laboratory to 
summarize existing and emerging information system technology 
and standards applicable to Depot System Command (DESCOM) 
modernization efforts. The intent of this summarization is to provide 
the Revitalization of Army Depots for the Year 2000 (READY 2000) 
team a clear understanding of the enabling information system 
technologies required to support effective modernization activities. 
Much of the information contained in this report was acquired dur- 
ing the last year in support of the US Army Armament, Munitions, 
and Chemical Command (AMCCOM) Facility Integrated Manufac- 
turing Management System (FIMMS) project at PNL, which is 
targeting the modernization of plant-wide information systems at 





Army Ammunition Plants. The objective of information system mod- 
ernization is to improve the effectiveness of an organization in 
performing its mission. Information system modernization strives to 
meet this objective by creating an environment where data is elec- 
tronically captured near the source and readily available to all 
areas of the organization. Advanced networks, together with re- 
lated information system technology, are the enabling mechanisms 
that make modern information system infrastructures possible. The 
intent of this paper is to present an overview of advanced informa- 
tion system network technology to support depot modernization 
planners in making technology management decisions. Existing 
and emerging Open System Interconnection (OSI) and Govern- 
ment Open System Interconnection Profile (GOSIP) standards are 
explained, as well as a brief assessment of existing products com- 
pliant with these standards. Finally, recommendations for achieving 
plant-wide integration using .existing products are presented, and 
migration strategies for full OS! compliance are introduced. 5 refs., 
16 figs. (JF) 


12260 (PNL-SA-18945) “Finding the object” proceedings 
addendum. Whiting, M.A.; Devaney, D.M. Pacific Northwest Lab., 
Richland, WA (USA). Oct 1990. 11p. Sponsored by U.S. DOE Of- 
fice of Administration and Human Resource Management. DOE 
Contract ACO6-76RL01830. (CONF-9010307—1: European confer- 
ence on object oriented programing '90, Ottawa (Canada), 22 Oct 
1990). Order Number DE91006724. Source: OSTI; NTIS; GPO 
Dep. 

The purpose of this workshop was to discuss finding the object — 
that is, how software engineers imagine, invent, design, or recycle 
objects and their behaviors for object-oriented software engineer- 
ing. The workshop organizers (and, as we _ subsequently 
discovered, several of the workshop participants) felt that this issue 
is crucial to successful object-oriented software engineering (after 
all, finding objects is what the projects is all about, isn’t it?). Unfor- 
tunately, when previous workshops have had the opportunity to 
review and discuss techniques practitioners use to find objects, too 
often the results were heated debates on “what is an object?” 
which becomes all consuming. We believed that, given appropriate 
control over the question of which kind of “object” is being dis- 
cussed (which meant tell us what object you are trying to find, then 
tell us your method), a workshop to concentrate on techniques for 
finding objects would be quite appropriate. 8 refs., 2 figs. 


12261 (SAND-91-0205C) Picking columns at run time. 
Vopicka, D. Sandia National Labs., Albuquerque, NM (USA). 
[1991]. 31p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. (CONF-910276—1: Southwest Re- 
gional INGRES Users Association meeting, Albuquerque, NM 
(USA), 28 Feb - 1 mar 1991). Order Number DE91007063. 
Source: OSTI;NTIS; GPO Dep. 

| was asked to write a database application that would be user 
friendly to the extent that a minimum amount of learning would be 
required of the user to run the application, yet it would be flexible 
enough to gather the data in various combinations. Writing “SE- 
LECT” or “RETRIEVE” queries required to much initial training. 
Hard coding queries into the application meant the users could not 
pick columns or create contraints. | decided to compromise some- 
what, requiring my users to learn how to manipulate VIFRED 
menus and by doing so they could pick any combination of 
columns for output, select any column variable to sort on, and im- 
pose simple, yet practical constaints on the data, all this possible 
at run time. This handout contains copies of the VIFRED menus, 
the help message for imposing constraints, output from sample re- 
trievals, descriptions of the relational tables needed to implement 
the methodology, and the computer coding of the actual retrieval 
construction. 


12262 (SAND-91-0312C) Analyzing product test data in a 
relational database using SAS software. Orman, J.L. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1991]. 33p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910280—1: 16. annual SAS users group international con- 
ference, New Orleans, LA (USA), 17-20 Feb 1991). Order Number 
DE91007734. Source: OSTI;NTIS; GPO Dep. 


99 GENERAL AND MISCELLANEOUS 
9903 Information Handling 


SAS software is being used to analyze product test data stored 
in an INGRES relational database. The database has been imple- 
mented at Allied-Signal in Kansas City on a Digital Equipment 
Corporation (DEC) VAX computer. The INGRES application devel- 
opment has been a joint project between Sandia National 
Laboratories and Allied-Signal. Application screens have been de- 
veloped so that the user can query the database for selected data. 
Fourth generation language procedures are used to retrieve all 
data requested. FORTRAN and VAX/VMS DCL (DIGITAL Control 
Language) procedures are invoked from the application to create 
SAS data sets and dynamically build SAS programs that are exe- 
cuted to build custom reports or graphically display the retrieved 
test data along with control and specification limits. A retrieval 
screen has also been developed which invokes SAS software to 
calculate the mean and standard deviation of the retrieved data. 
These parameters are passed back into the application for display 
and may then be used as an aid in setting new control limits for 
future test runs. Screens have been developed to provide an inter- 
face for the user to select from a library of SAS programs, edit the 
selected program, and run the program with a user-defined SAS 
data set as input. This paper will give a brief description of the ap- 
plication screens and provide details of how information is passed 
between the application and SAS programs. 


12263 (SAND-91-0414C) An architecture for accommodat- 
ing referenceability among intelligent electronic documents. 
Hall, R.C. Sandia National Labs., Albuquerque, NM (USA). [1991]. 
12p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP00789. (CONF-910276-2-Vugraphs: Southwest Re- 
gional INGRES Users Association meeting, Albuquerque, NM 
(USA), 28 Feb - 1 mar 1991). Order Number DE91008250. 
Source: OSTI;NTIS; GPO Dep. 

This presentation identifies an architecture for compiling and 
representing electronic documents in a framework which accommo- 
dates knowledge about how the documents are composed, 
organized, and correlated. A general concept of referenceability is 
employed. While the concept is relevant to a wide range of appli- 
cation areas, it is described in familiar terms of an electronic 
document comprised of related textual information and graphics. 
The concept is applicable to all classes of objects which, together 
their references, constitute the electronic document. The docu- 
ments may themselves contain references to other documents, as 
well as to constituent object classes such as textual components, 
figures, footnotes, subject indexes, and the like. The objects and 
references can be dynamically combined according to a total logi- 
cal structure representable within a window environment. The 
framework supports automatic resolution of references and display 
of related document objects through intercommunicating windows 
which constitute a relevant user view of ‘a document. 


12264 (SAND-91-0431C) Analyzing product test data in an 
INGRES database using SAS software. Orman, J.L. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1991]. 19p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-910276-3-Vugraphs: Southwest Regional INGRES Users 
Association meeting, Albuquerque, NM (USA), 28 Feb - 1 mar 
1991). Order Number DE91008251. Source: OSTI;NTIS; GPO Dep. 

SAS software is being used to analyze product test data stored 
in an INGRES database. The database has been implemented at 
Allied-Signal in Kansas City on a Digital Equipment Corporation 
(DEC) VAX computer. The INGRES application development has 
been a joint project between Sandia National Laboratories and 
Allied-Signal. INGRES ABF/4GL has been used to develop applica- 
tion screens so that the user can query the database for selected 
data. Fourth generation language procedures are used to retrieve 
all data requested. FORTRAN and VAX/VMS DCL (DIGITAL Con- 
trol Language) procedures are invoked from the application to 
create SAS data sets and dynamically build SAS programs that are 
executed to build custom reports or graphically display the retrieved 
test data along with control and specification limits. A retrieval 
screen has also been developed which invokes SAS software to 
calculate the mean and standard deviation of the retrieved data. 
These parameters are passed back into the application for display 
and may then be used as an aid in setting new control limits for 
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future test runs. Screens have been developed to provide an inter- 
face for the user to select from a library of SAS programs, edit the 
selected program, and run the program with a user-defined SAS 
data set as input. This presentation will give a brief description of 
the application screens and provide details of how information is 
passed between the INGRES application and SAS programs. 


12265 (UCRL-ID-104021) Raster data transfer test using 
optigraphics produced data: MIL-R- 28002 Type 1 (Raster): 
Quick short test report. Lawrence Livermore National Lab., CA 
(USA). 14 Jun 1990. 10p. Sponsored by U.S. Department of De- 
fense. DOE Contract W-7405-ENG-48. (CTN-90-021). Order 
Number DE91007606. Source: OSTI;NTIS; GPO Dep. 

The DoD Computer-aided Acquisition and Logistics Support 
(CALS) Test Network (CTN) is conducting tests of the military stan- 
dard for the Automated interchange of Technical Information, 
MIL-STD-1840A, and its companion suite of specifications. The pri- 
mary purpose of the CTN is to evaluate the effectiveness of the 
CALS standards for technical data interchange and to demfonstrate 
the capability and operational suitability of these standards. This 
test was conducted to allow Optigraphics to demonstrate their abil- 
ity to generated a MIL-R-28002 file. The objective was to evaluate 
their interpretation of the MIL-R-28002 standard thereby assist the 
CTN in substantiating the validity of the standards or recommend- 
ing changes to these standards and the references to national or 
international standards. 


12266 (UCRL-ID-104023) Raster data transfer test using 
GTX produced data: MIL-R-28002 Type 1 (Raster): Quick short 
test report. Lawrence Livermore National Lab., CA (USA). 14 Jun 
1990. 11p. Sponsored by U.S. Department of Defense. DOE Con- 
tract W-7405-ENG-48. (CTN—90-018). Order Number DE91007608. 
Source: OSTI;NTIS; GPO Dep. 

The DoD Computer-aided Acquisition and Logistics Support 
(CALS) Test Network (CTN) is conducting tests of the military stan- 
dard for the Automated interchange of Technical Information, 
MIL-STD-1840A, and its companion suite of specifications. The pri- 
mary purpose of the CTN is to evaluate the effectiveness of the 
CALS standards for technical data interchange and to demonstrate 
the capability and operational suitability of these standards. This 
test was conducted to allow GTX to demonstrate their ability to 
generated a MIL-R-28002 data file. The objective was to evaluate 
their interpretation of the MIL-R-28002 standard thereby assist the 
CTN in substantiating the validity of the standards or recommend- 
ing changes to these standards and the references to national or 
international standards. 


12267 (UCRL-ID-104492) Technical publication transfer 
test with McDonnell Aircraft Company: MIL-M-28001 (SGML) 
and MIL-D-28000 Class 1 (IGES). Lawrence Livermore National 
Lab., CA (USA). 25 Jun 1990. 27p. Sponsored by U.S. Department 
of Defense. DOE Contract W-7405-ENG-48. (CTN—90-001). Order 
Number DE91007610. Source: OSTI;NTIS; GPO Dep. 

The CALS Test Network (CTN) conducted a CTN Planned Test 
(CPT) of several CALS standards related to the transfer of techni- 
cal publication data: MIL-STD-1840A (1840A), MIL-D-28000 Class 
| (28000), MIL-M-28001 (28001), and MIL-D-28003 (28003). The 
test was conducted with the McDonnell Aircraft Company (CMAIR) 
of St. Louis, Missouri in accordance with part one of CTN Test Plan 
CTN89-TM-06 and using material from an F-15E technical manual. 
One focus of the test was the transfer of a moderately large vol- 
ume of technical publication data. There were 9 text files, 74 Initial 
Graphics Exchange Specification (IGES) files, and 74 Computer 
Graphics Metafile (CGM) files in the exchange package. A note- 
worthy feature of the test was its early attempt to exchange CGM 
data. Part one of CTN89-TM-06 called for technical publication data 
to be output from MCAIR’s Xyvision system on 9-track magnetic 
tape. The data was to be in accordance with the 28001 subset of 
the Standard Generalized Mark-up Language (SGML) and the 
28001 Document Type Definition (DTD) that conformed to MIL-M- 
38784B, the general style and format requirements for technical 
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manuals. Technical illustrations in the manual were to be done in 
accordance with 28000 Class | (IGES) and 28003 (CGM). Part two 
of the test called for the test tape to be read into another technical 
publication system where the text would be modified and the vec- 
tor illustrations would all be converted to raster, in accordance with 
MIL-R-28002. This part of the test is not covered in this report. 
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12268 (IAEA-INFCIRC—25(Add.6)) The texts of the Agency's 
co-operation agreements with regional intergovernmental or- 
ganizations: The agreement with the Arab Atomic Energy 
Agency. International Atomic Energy Agency, Vienna (Austria). 
Dec 1990. 4p. Order Number DE91619529. Source: OSTI;NTIS 
(US Sales Only);INIS. 

The text of the Agency’s agreement for co-operation with the 
Arab Atomic Energy Agency is reproduced. This agreement en- 
tered into force on 12 November, 1990. 


12269 (IAEA-INFCIRC—132(Add.4)) The Agency’s agree- 
ment with the United Nations Educational, Scientific and 
Cultural Organization concerning the joint operation of the 
International Centre for Theoretical Physics at Trieste: Exten- 
sion of the agreement. International Atomic Energy Agency, 
Vienna (Austria). Jan 1991. ip. Order Number DE91622900. 
Source: OSTI;NT!S (US Sales Only);INIS. 

The document informs that the duration of the agreement be- 
tween UNESCO and iAEA concerning the joint operation of the 
International Centre for Theoretical Physics at Trieste has been ex- 
tended until 31 December 1994. 


12270 (IAEA-INFCIRC—388(Add.1)) Argentine-Brazilian dec- 
laration on common nuclear policy. International Atomic Energy 
Agency, Vienna (Austria) Dec 1990. 7p. Order Number 
DE91622901. Source: OSTI; NTIS (US Sales Only); INIS. 

Hard copies are available in English, Spanish and Portuguese 
from IAEA Division of Publications, Distribution Unit. 

The document reproduces the texts of the speeches made by 
the Presidents of Argentina and Brazil at Foz do Iguacu, Brazil, on 
28 November 1990, at the signing of the Argentine-Brazilian Decla- 
ration on Common Nuclear Policy. 


12271 (INIS-XN-303) Agreement between the Swiss Fed- 
eral Council and the Government of the French Republic on 
exchange of information in case of an incident or accident 
which could have radiological consequences. Switzerland. Nov 
1989 7p. (In French). Order Number DE91619531. Source: 
OSTI;NTIS (US Sales Only);INIS. 

This Agreement replaces the 1979 Agreement on exchange of 
information in case of a radiation emergency. It refers to the 1986 
Convention on Early Notification of a Nuclear Accident to which 
both countries are Parties and which provided for such bilateral ar- 
rangements. The channels of communication provided under the 
previous Agreement have been simplified. The scope of the new 
Agreement is wider since it also includes exchanges of information 
on incidents without radiological consequences. The Agreement 
entered into force on 18 January 1990. 


12272 (INIS-XN—304) Order of 30 november 1989 on en- 
richment of nuclear engineering terminology. France. Dec 1989 
8p. (In French). Order Number DE91619532. Source: OSTI;NTIS 
(US Sales Only);INIS. 

Published in the Journal Officiel de la Republique francaise. 

This Order repeals a 1973 Order on the enrichment of the nu- 
clear vocabulary and approves the terms and expressions which 
must be used immediately in administrative and regulatory texts, 
communications to the public, correspondence and contracts con- 
cluded by public institutions and books for education and research. 
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NAL 2-D transonic wind tunnel, 16:10310 (R;JP;in Japanese) 
The development of a Ram Air Decelerator for the recovery of 
artillery shells, 16:10196 (R;US) 


schedule, 
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AIRPORTS 


AIRPORTS 

Florida radioluminescent taxiway light development program: 

Final report, 16:10193 (R;US) 
ALABAMA 

Establishment of an oil and gas database for increased recovery 
and characterization of oil and gas carbonate reservoir het- 
erogeneity: [Quarterly technical progress report], October 1, 
1990—December 31, 1990, 16:9529 (R;US) 

ALARM DOSEMETERS 
See RADIATION MONITORS 
ALCOHOL FUELS 

See also METHANOL FUELS 

Alternative fuels for heavy duty engines: Status of fleet trials, 
16:10212 (R;CA) 

Exhaust emissions from heavy duty vehicles, 16:10322 (R;CA) 

ALCOHOLS 
See also ETHANOL 
METHANOL 
OCTANOLS 

Alkali/TX2 catalysts for CO/H2 conversion to C;-C,4 alcohols: 
Technical progress report, September—November 1990, 
16:9373 (R;US) 

An analysis of the kinetics for oil agglomeration of coal, 16:9341 
(R;US) 

Novel reactor configuration for synthesis gas conversion to alco- 
hols: Quarterly report, April 1, 1990—June 30, 1990, 16:9379 
(R;US) 

Novel reactor configuration for synthesis gas conversion to alco- 
hols: Quarterly report, January 1, 1990—March 31, 1990, 
16:9378 (R;US) 

ALDEHYDO ACIDS 
See CARBOXYLIC ACIDS 
ALFALFA 

Evaluation of potential herbaceous biomass crops on marginal 
crops lands: 2, Economic potential: Final report, 1985-1989, 
16:9822 (R;US) 

Screening and selection of herbaceous species for biomass pro- 
duction in the Midwest/Lake States: Final report, 1985-1989, 
16:9826 (R;US) 

Screening of herbaceous species for energy crop production: 
Final report, 1985-1990, 16:9827 (R;US) 

ALGEBRAIC FIELD THEORY 
Wess-Zumino-Witten model as a theory of free fields. Part 2: 2. 
A piece of group theory, 16:11390 (R;SU) 
ALKALI METAL COMPOUNDS 
See also CESIUM COMPOUNDS 
LITHIUM COMPOUNDS 
SODIUM COMPOUNDS 

Complex of solvent extraction-atomic emission and absorption 
methods of high-purity noble-metal analysis, 16:10592 
(IA;SU;In Russian) 

ALKALI METALS 
See also LITHIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 
Migration of alkali and alkaline earth species into bulk of carbon 
at subgasification temperatures, 16:10356 (IA;JP;In Japanese) 
ALKALINE EARTH METAL COMPOUNDS 
See also BARIUM COMPOUNDS 
CALCIUM COMPOUNDS 
STRONTIUM COMPOUNDS 

Complex of solvent extraction-atomic emission and absorption 
methods of high-purity noble-metal analysis, 16:10592 
(IA;SU;in Russian) 

ALKALINE EARTH METALS 

See also BERYLLIUM 

CALCIUM 
STRONTIUM 
Migration of alkali and alkaline earth species into bulk of carbon 
at subgasification temperatures, 16:10356 (IA;JP;in Japanese) 
ALKANES 
See also BUTANE 
ETHANE 
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HEPTANE 
METHANE 
PARAFFIN 
PROPANE 
Solid state, surface and catalytic studies of oxides: Progress re- 
port, February 1, 1990—January 31, 1991, 16:10485 (R;US) 
Thermolysis of coal model compunds related to formation of 
long-chain alkanes, 16:9412 (IA;JP;In Japanese) 
ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYLATES 
See ALCOHOLS 
ALKYLATION 
Improved methods of reductive alkylation.: Application to 
residues of solvent-extracted Yubari coal, 16:9432 (IA;JP;In 
Japanese) 
ALLOCATIONS 
Budget allocation and the analytic hierarchy process, 16:10299 
(R;US) 
ALLOY 800H 
See INCOLOY 800H 
ALLOY NUCLEAR FUELS 
A decade of advances in metallic fuel, 16:10026 (R;US) 
ALLOY SU31 
See NIOBIUM BASE ALLOYS 
ALLOY-1915 
See ALUMINIUM BASE ALLOYS 
ALLOY-214X 
See ALUMINIUM BASE ALLOYS 
ALLOY-50KH4N6G12F2V 
See CHROMIUM ALLOYS 
ALLOY-60T 
See TITANIUM BASE ALLOYS 
ALLOY-79NM 
See NICKEL BASE ALLOYS 
ALLOY-B-66 
See NIOBIUM BASE ALLOYS 
ALLOY-B-88 
See NIOBIUM BASE ALLOYS 
ALLOY-C-129Y 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-1 
See NIOBIUM BASE ALLOYS 
ALLOY-CB-752 
See NIOBIUM BASE ALLOYS 
ALLOY-D-43 
See NIOBIUM BASE ALLOYS 
ALLOY-DH-245 
See NIOBIUM BASE ALLOYS 
ALLOY-FS-85 
See NIOBIUM BASE ALLOYS 
ALLOY-GE 
See COPPER ALLOYS 
ALLOY-GMR-235 
See NICKEL BASE ALLOYS 
ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-HK-40 
Atmospheric Fluidized Bed Cogeneration Air Heater Experi- 
ment, 16:9513 (R;US) 
ALLOY-KH20N80T 
See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 
See NICKEL BASE ALLOYS 
ALLOY-L-605 
See COBALT BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 





ALLOY-MM-0011 
See NICKEL BASE ALLOYS 


ALLOY-NI76CRI5FE8 
Influence of sulfur on the passivity of inconel 600 in aqueous en- 
vironment at 300°C. Relationship with stress corrosion, 
16:10360 (R;FR;In French) 


ALLOY-VTZ-1 
See TITANIUM BASE ALLOYS 


ALLOY-VUS-6 
See NIOBIUM BASE ALLOYS 


ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 


ALLOYS 
See also ALUMINIUM ALLOYS 
ARSENIC ALLOYS 
BORON ALLOYS 
CADMIUM ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 
CORROSION RESISTANT ALLOYS 
GALLIUM ALLOYS 
GERMANIUM ALLOYS 
GOLD ALLOYS 
INDIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LITHIUM ALLOYS 
MAGNESIUM ALLOYS 
MANGANESE ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
RARE EARTH ALLOYS 
SCANDIUM ALLOYS 
SELENIUM ALLOYS 
SILICON ALLOYS 
TANTALUM ALLOYS 
TITANIUM ALLOYS 
VANADIUM ALLOYS 
YTTRIUM ALLOYS 
ZIRCONIUM ALLOYS 
Fossil Energy Advanced Research and Technology Develop- 
ment Materials Program semiannual progress report for the 
period ending September 30, 1990, 16:9460 (R;US) 
Report of an advanced light source workshop on challenges for 
interface theory, August 20-24, 1990, 16:10452 (R;US) 
Study of high-temperature gas-particle reactions - (Plasma- 
particle reaction), 16:10484 (RA;US) 
The effect of elastic stress on Ostwald ripening phenomena: 
Annual report, 1 August 1990-31 July 1991, 16:10350 (R;US) 


ALLYL RADICALS 
Studies of combustion kinetics and mechanisms: Progress re- 
port, June 1, 1989-December 31, 1990, 16:10622 (R;US) 


ALPHA PARTICLES 
Method of self consistent transformation of Hamiltonians, 
16:11703 (IA;SU;In Russian) 
Microscopic calculation of vertex constant of virtual a—d+d de- 
cay, 16:11855 (IA;SU;In Russian) 
ALPHA REACTIONS 
Peculiarities of medium-energy a-particle interaction with nuclei, 
16:11428 (IA;SU;In Russian) 


Compound-Nucleus Reactions 
Analysis of 24.4 MeV a particle scattering by even-even zinc 
isotopes, 16:11525 (IA;SU;In Russian) 
Coupled Channel Theory 
Analysis of 24.4 MeV a particle scattering by even-even zinc 
isotopes, 16:11525 (IA;SU;In Russian) 
Cross Sections 


Cross sections and thermonuclear rates for 41K(a,n)“*Se and 
“1 K(a, p)“4Ca, 16:12175 (R;AU) 


ALPHA-BEARING WASTES 


Elastic Scattering 

Elastic and inelastic scattering of a-particles by 2°Si and the re- 
action *®Si(A, 9He)?®Si at energy E. = 94 MeV, 16:11485 
(IA;SU;In Russian) 

Excitation Functions 

Investigation of the Zn(a,2n)®*Ge reaction excitation function, 

16:11524 (IA;SU;In Russian) 
Glauber Theory 

Total cross sections of light nuclei interactions in Glauber- 

Sitenko theory, 16:11828 (IA;SU;In Russian) 
Inelastic Scattering 

Analysis of polarization of compound nucleus ®Li(2.18 MeV, 3*) 
of the ®Li(a, a’d)*He reaction with account of spin-orbital in- 
teraction, 16:11451 (IA;SU;in Russian) 

Angular dependence of polarization of residual nucleus in in- 
elastic scattering 1*C(a, a’)'*C(9.64 MeV, 3-) at E, = 27.2 
MeV, 16:11453 (IA;SU;in Russian) 

Elastic and inelastic scattering of a-particles by 2°Si and the re- 
action *®Si(A, 2He)?°Si at energy E. = 94 MeV, 16:11485 
(IA;SU;In Russian) 

lsomer Ratio 

Calculated isomer ratios for =™98Se, 112™9jn, 116,118mgSp, 
duced in the (a,xn) reaction, 16:11800 (IA;SU;In Russian) 

Dependence of isomer ratio on alpha particle energy in 
the '°Te(a,n)'™9Xe and 1'%®Ce(a,n)'9"9Nd reactions, 
16:11558 (IA;SU;in Russian) 

Isomer ratios in the reactions with multi-nucleon outlet channel, 
16:11826 (IA;SU;in Russian) 

Isomer ratios of the 151'S3Eu(a,n) 154:156m2.m1.6Tb reaction 
yields, 16:11589 (IA;SU;in Russian) 

Multi-Nucleon Transfer Reactions 

12C(He, d) '3N and 1*C(a,d) '4N reactions at EP@He) = 98.0 
MeV and E(a) = 90 MeV, 16:11460 (IA;SU;In Russian) 

Nuclear quasi-molecular states and multi-nucieon transfer reac- 
tions, 16:11776 (IA;SU;In Russian) 

Nuclear Potential 

Phenomenological aN potential, 16:11717 (IA;SU;In Russian) 

Reconstruction o fa-d potential according to Faddeev and ex- 
perimental phases, 16:11779 (IA;SU;in Russian) 

Nuclear Reaction Kinetics 

Role of different mechanisms in the '°B(a,d,)'*C(2*) reactions, 

16:11825 (IA;SU;In Russian) 
One-Nucleon Transfer Reactions 

Elastic and inelastic scattering of a-particles by 2°Si and the re- 
action 2®Si(A, °He)**Si at energy E. = 94 MeV, 16:11485 
(IA;SU;In Russian) 

Optical Models 

Analysis of the total cross sections for the reaction on 5°Ti, 

16:11799 (IA;SU;In Russian) 
Potassium 41 Target 

Cross sections and thermonuclear rates for *'K(a,n)“Se and 

41 K(a, p)“*Ca, 16:12175 (R;AU) 
Precompound-Nucleus Emission 

Nonequilibrium processes in low-energy alpha particle interac- 

tion with nuclei, 16:11793 (IA;SU;In Russian) 
Stripping 

12CHe, d) 1°3N and 12C(a,d) 'N reactions at E@He) = 98.0 

MeV and E(a) = 90 MeV, 16:11460 (IA;SU;in Russian) 
Total Cross Sections 

Analysis of the total cross sections for the reaction on Ti, 
16:11799 (IA;SU;Iin Russian) 

Total cross sections of a-particle interaction with Ca nuclei at 
energies of 26 and 35 MeV/nucleon, 16:11796 (IA;SU;in Rus- 
sian) 

ALPHA SPECTROMETERS 

Evaluation of a photo-electron rejecting alpha liquid scintillation 
(PERALS) spectrometer for the measurement of alpha- 
emitting radionuclides, 16:9613 (R;US) 

ALPHA-BEARING WASTES 

Compilation/validation of thermodynamic data for plutonium for 
nuclear waste disposal, 16:9701 (R;US) 

Data used in preliminary performance assessment of the Waste 
Isolation Pilot Plant (1990), 16:9694 (R;US) 
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ALPHA-BEARING WASTES 


Preliminary comparison with 40 CFR Part 191, Subpart B for the 
Waste Isolation Pilot Plant, December 1990, 16:9714 (R;US) 

Preliminary performance assessment of a Nevada test site 
waste, 16:9715 (R;US) 

Status of WIPP [Waste Isolation Pilot Plant] compliance with 
EPA 40 CFR 191, December 1990, 16:9717 (R;US) 

Summary of radioactive solid waste burials in the 200 Areas 
during CY 1987, 16:9741 (R;US) 

Test Plan Addendum No. 1: Waste Isolation Pilot Plant bin-scale 
CH TRU waste tests, 16:9698 (R;US) 

Waste minimization at the Department of Energy’s Hanford Site, 
16:9745 (R;US) 

ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 

Certification of an aluminium metal reference material for neu- 
tron dosimetry (EC nuclear reference material 523), 16:10868 
(R;FR) 

Considerations relating to pulsed-beam modification of materi- 
als, 16:10460 (R;US) 

Interferometry, streak photography. and stereo photography of 
laser- driven miniature flying plates, 16:10923 (R;US) 

Some roles for TEM in the development of new materials, 
16:10451 (R;US) 

Study of ion beam mixing in Sn-Al system by Rutherford 
backscattering method, 16:10392 (IA;SU;In Russian) 

Synthesis of aluminides in aluminium subsurface layers during 
nickel ion implantation, 16:10380 (IA;SU;In Russian) 

Xanes investigation of pH effects during cerium-sealing of an- 
odized aluminum, 16:10334 (R;US) 

ALUMINIUM 27 

a-decay of giant multipole resonances in @’Al and Ni, 16:11427 

(IA;SU;In Russian) 
ALUMINIUM 27 TARGET 

Measurement of cross sections for the reaction ?’Al(n, p), 
56Fe(n, p) and ®Zn(n, 2n) of 14.6 MeV neutrons and simulta- 
neous evaluation of some cross sections, 16:11413 (RA;CN) 

On the fragmentation of helium-3 ions at energy of 283 MeV in 
the complex nuclei field, 16:11804 (IA;SU;in Russian) 

Study on the structure of 2S-1d shell nuclei by method of quasi- 
elastic nucleon knock-out, 16:11870 (R;SU;In Russian) 

Total cross sections of the reactions with participation of light 
nuclei and Ericson parametrization of scattering matrix, 
16:11795 (IA;SU;in Russian) 

Vertex constants of the nuclei @°Mg—*4Mg (0.0 MeV; 1.37 
MeV) + n and 27Al —26AI (0.0 MeV; 0.417 MeV; 1.058 MeV) 
+n, 16:11484 (IA;SU;In Russian) 

ALUMINIUM 28 

Measurement of 28A! high-excited state lifetimes, 16:11475 

(IA;SU;In Russian) 
ALUMINIUM ALLOYS 

See also ALUMINIUM BASE ALLOYS 

Amorphisation of some topologically close-packed phases in 
metallic alloys, 16:10407 (IA;SU) 

Characterization of ion-implanted aluminum and iron by spectro- 
scopic ellipsometry, 16:10340 (R;US) 

Corrosion study in the chemical air separation (MOLTOX™) pro- 
cess: Final report, 16:10351 (R;US) 

Effects of radiolytic tritium decay on the thermodynamic behav- 
ior of LaNig o5Allo 7s tritides, 16:10654 (R;US) 

Free energy simulation of grain boundary segregation and ther- 
modynamics in Ni3_,Al;,,, 16:10450 (R;US) 

Miniaturized disk-bend testing and microstructure of 3.8 MeV 
Zr irradiated ZrzAl, 16:10338 (R;US) 

Neutron-diffraction study of diffuse scattering for binary and 
ternary alloys with zero matrices based on titanium, 16:12017 
(R;SU;in Russian) 

Vanadium effect on the mechanical properties of TiAl com- 
pound, 16:10443 (IA;SU;in Russian) 

ALUMINIUM BASE ALLOYS 

Bonding energies and long-range order in the trialuminides, 
16:10615 (R;US) 

Change in element composition of AMg6 alloy irradiated by ni- 
trogen and boron ions, 16:10489 (IA;SU;In Russian) 
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Damage to metallic samples produced by measured lightning 
currents, 16:10734 (R;US) 

Regularities of ion beam mixing under the action of high current 
ion beams, 16:10391 (IA;SU;in Russian) 

Stress corrosion cracking of Al-Li-Cu-Zr alloy 2090 in aqueous 
ClI- and mixed CO3?-/CI- environments, 16:10459 (R;US) 
Texture and microstructure development in Al-2%Mg during 

high- temperature deformation, 16:10449 (R;US) 


ALUMINIUM COMPLEXES 
Chemical activation of molecules by metals: Experimental stud- 
ies of electron distributions and bonding: Progress report, 
December 1, 1989—October 31, 1990, 16:10617 (R;US) 


ALUMINIUM COMPOUNDS 
See also ALUMINIUM OXIDES 
Oak Ridge National Laboratory materials highlights, 16:10454 
(R;US) 
The composition and solubility of ettringite precipitated from 
combusted oil shale, 16:9588 (R;US) 


ALUMINIUM OXIDES 
See also HOLLANDITE 
SPINELS 

Acid-catalyzed cracking of surface-immobilized 1,3- 
diphenylpropane in dispersed solids, 16:9345 (R;US) 

Ambient temperature fracture strength of pure alumina, 
16:10502 (R;US) 

Antiferromagnetic ordering in crystals (ErxY;_x)3Als5012 with 
garnet structure, 16:10492 (IA;SU) 

Ceramic fabrication R&D: Quarterly technical progress report, 
April 1—June 30, 1990, 16:10232 (R;US) 

Ceramic fabrication R&D: Quarterly technical progress report, 
January 1—-March 31, 1990, 16:10233 (R;US) 

Ceramic surface modification, 16:10483 (RA;US) 

Clean gasoline reforming with superacid catalyst, September 
29—December 29, 1990, 16:9385 (R;US) 

Composite heat exchanger materials support, 16:10475 (RA;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: Fourth quarterly technical progress report, 16:9495 
(R;US) 

Development of a manufacturers capability to fabricate whisker- 
toughened ceramic tubes, 16:10479 (RA;US) 

Direct conversion of methane to Co's and liquid fuels: Sixth 
quarterly technical progress report, January 1—March 31, 
1989, 16:9367 (R;US) 

Direct conversion of methane to Cz’s: Fifth quarterly technical 
progress report, October 1—December 31, 1988, 16:9366 
(R;US) 

Gelcast zirconia-alumina composites, 16:10472 (R;US) 

Gelcasting of monolithic ceramics and chopped fiber reinforced 
composites, 16:10477 (RA;US) 

High pressure heat exchanger, 16:10276 (RA;US) 

Microwave sintering of zirconia-toughened alumina composites, 
16:10470 (R;US) 


ALUMINUM 
See ALUMINIUM 


ALVEOLI (PULMONARY) 
See LUNGS 


AMBERLITE 
See ORGANIC ION EXCHANGERS 


AMERICIUM 
Excitation of transuranium element X radiation L-series by pro- 
tons with energy of 20-80 MeV, 16:11276 (IA;SU;In Russian) 


AMERICIUM 241 

Explosion of cation exchange column in americium recovery 
service, Hanford plant, August 30, 1976, 16:9760 (R;US) 

Isotopic ratios of actinides used in British nuclear trials at Mar- 
alinga and Emu, 16:11005 (R;AU) 

Research in radiobiology: Annual report of work in progress in 
immunobiology of experimental host-tumor relationships, 
16:11179 (R;US) 

AMERICIUM 241 TARGET 

Cross section of the *41Am(-+,n)*°Am reaction, 16:11620 

(IA;SU;In Russian) 





AMINES 
See also HYDROXAMIC ACIDS 
METHYLENE BLUE 

Photoinduced electron transfer processes in homogeneous and 
microheterogeneous solutions: Progress report, December 1, 
1989—October 15, 1990, 16:10657 (R;US) 

The thermodynamic properties of 2-aminobiphenyl (an interme- 
diate in the carbazole/hydrogen reaction network), 16:9545 
(R;US) 

AMINO ALCOHOLS 

See ALCOHOLS 

AMINES 
AMINO SUGARS 
See AMINES 
AMINOGLYCIDES 
See AMINES 
AMMONIA 

Control of catalytic hydrotreating selectivity with ammonia: 
[Progress report], July 1, 1990—-September 30, 1990, 16:9375 
(R;US) 

AMMONIUM COMPOUNDS 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
July—-Septmber 1990, 16:9380 (R;US) 

Roles of additives and surface control in slurry atomization: 
Quarterly report, 16:9470 (R;US) 

AMMUNITION 
The Sandia Transportable Triggered Lightning Instrumentation 
Facility, 16:10941 (R;US) 
AMNION CELLS 
See EMBRYONIC CELLS 
AMPHIBOLE 
Thermochemistry of minerals stable near the earth’s surface, 
16:10524 (R;US) 

AMYLUM 

See STARCH 
ANALYSIS (FOURIER) 

See FOURIER ANALYSIS 
ANALYSIS (QUANTITATIVE CHEMICAL) 

See QUANTITATIVE CHEMICAL ANALYSIS 
ANEMIAS 

Kinetics, distribution and sites of sequestration of indium-111- 

labelled red cells in haemolytic anaemia, 16:11131 (IA;ZA) 
ANIONS 
See also HETEROPOLYANIONS 
HYDROGEN IONS 1 MINUS 

Indirect fluorometric detection techniques on thin layer chro- 
matography and effect of ultrasound on gel electrophoresis, 
16:10604 (R;US) 

Studies on the depolymerization of coal. (Il).: Depolymerization 
of Blue Creek caol caused by reductive alkylation, 16:9409 
(IA;JP;In Japanese) 

ANL 

Advanced liquid metal reactor development at Argonne National 
Laboratory during the 1980s, 16:10027 (R;US) 

An improved out-cell to in-cell rapid transfer system at the 
HFEF/South [Hot Fuel Examination Facility-South], 16:9606 
(R;US) 

Tiger team assessment of the Argonne Illinois site, 16:9764 
(R;US) 

ANODES 

Final report on the characterization of the film on inert anodes: 
Inert Electrode Program, 16:10655 (R;US) 

Research and development of lithium/polyacenic semiconductor 
(PAS) battery for load conditioner use.: Basic performance of 
PAS as cathode material of lithium secondary cell, 16:10166 
(R;JP;In Japanese) 

ANSTO 

ANSTO training, 16:12183 (1;AU) 

Submission to the Senate Standing Committee on Industry, Sci- 
ence and Technology Inquiry into the impact that Australian 
industry, science and technology can make to reducing the 
impact of the Greenhouse effect, 16:10183 (i;AU) 


ANTINEUTRINO-PROTON INTERACTIONS 


ANTARCTIC OCEAN 

See SEAS 

ANTENNAS 

Low-frequency computational electromagnetics for antenna 
analysis, 16:10758 (R;US) 

Numerical modeling of HF skywave radiation from antennas in 
irregular terrain, 16:10939 (R;US) 

Simplified horn antenna parameter estimation using selective 
criteria, 16:12036 (R;US) 

ANTHRACENE 

Effect of coal liquefaction catalysts on hydrogen transfer reac- 
tion between hydrogen donors and anthracene, 16:9414 
(IA;JP;In Japanese) 

ANTHRACITE 

Fundamental research on surface science of coal in support of 
physical beneficiation of coal: Quarterly technical progress re- 
port No. 9, October 1-December 30, 1989, 16:9466 (R;US) 

ANTIBIOTICS 

Studies of labelling conditions for gentamicin with sup(99m)Tc. 
Complexation with ruthexium. Establishment of pharmacoki- 
netics parameters through compartmental analysis, 16:11181 
(|;BR;In Portuguese) 

ANTIBODIES 

See also MONOCLONAL ANTIBODIES 

Nuclear Medicine Program progress report for quarter ending 
September 30, 1990, 16:11135 (R;US) 1 

ANTIFERROMAGNETIC MATERIALS 
Superconductivity in doped antiferromagnets, 16:12032 (R;XA) 
ANTIMONIDES 

Determination of carbon and boron interstitial atom localization 
in InAs and InSb by '°C(p,7)'4N and ''B(p,a)®Be, 16:12000 
(IA;SU;In Russian) 

Orientation dependence of the D*(He,p)*He nuclear reaction 
yield from A®°B5 type crystal irradiated by deuterium ions, 
16:11999 (IA;SU;in Russian) 

X-ray diffraction and transmission electron microscopic 
investigations of Ga, _,|n,Sb; _,As,/GaSb (x = 0.9; y = 0.8)- 
heterostructures, 16:10395 (IA;SU) 

ANTIMONY 

Antimony atom distribution in delta-doped Si:Sb superlattices. 
16:11949 (IA;SU;In Russian) 

Evaluation of neutron nuclear data for natural titanium and an- 
timony, 16:11885 (RA;CN) 

ANTIMONY 116 

Calculated isomer ratios for ™9Se, 112™9jn, 116-118™gSb pro- 
duced in the (a,xn) reaction, 16:11800 (IA;SU;in Russian) 

Excitation functions of the (a,n) and (a,2n) reactions on the 
113in nucleus, 16:11557 (IA;SU;in Russian) 

ANTIMONY 118 

Calculated isomer ratios for “™2Se, 112™9jn, 116.118M™9Sb pro- 

duced in the (a,xn) reaction, 16:11800 (IA;SU;In Russian) 
ANTIMONY 122 

Progress on measurement of nuclear decay data, 16:11636 

(RA;CN) 
ANTIMONY 124 

Study on higher order effects in internal conversion processes, 

16:11549 (IA;SU;In Russian) 
ANTIMONY 125 
New estimation of characteristics of decay and radiations of 
54Mn, 125Sb and '5?Eu, 16:11430 (IA;SU;In Russian) 
ANTIMONY 128 
On the spins of the '28:19°Spb levels, 16:11540 (IA;SU;In Russian) 
ANTIMONY 130 
On the spins of the 128-19°Spb levels, 16:11540 (IA;SU;In Russian) 
ANTINEUTRINO-ELECTRON INTERACTIONS 

Mechanisms of change of massive neutrino helicity with electro- 
magnetic moments in neutrino-electron scattering, 16:11346 
(IA;SU;In Russian) 

On the neutrino mass effect on differential and total cross sec- 
tions of ve(v-tilde) scattering, 16:11345 (IA;SU;in Russian) 

ANTINEUTRINO-PROTON INTERACTIONS 

Study on the reactor antineutrino interaction with protons and 

deuterons, 16:11344 (IA;SU;In Russian) 
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APARTMENT BUILDINGS 


APARTMENT BUILDINGS 
Better utilization and substitution of electric power in electrically 
heated apartment buildings, 16:10246 (R;SE;In Swedish) 
APATITES 
The use of ion beam techniques to characterize lead diffusion in 
minerals: Final report, 16:11214 (R;US) 
APERTURES 
Electromagnetic penetration through narrow slots in conducting 
surfaces and coupling to structures on the shadow side, 
16:12066 (R;US) 
APLASTIC ANEMIA 
See ANEMIAS 
APPARATUS 
See EQUIPMENT 
APPENDIX (VERMIFORM) 
See LYMPHATIC SYSTEM 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 
APPROPRIATE TECHNOLOGY 
Technology choice in a least-cost expansion analysis frame- 
work: Implications for state regulators, 16:10213 (R;US) 
AQUATIC ECOSYSTEMS 
See also WETLANDS 
Quantification of woody structures in the Steel Creek-swamp 
system, 16:11004 (R;US) 
AQUATIC ORGANISMS 
See also FISHES 
MOLLUSCS 
Beaver Dam Creek final report, September 1988—February 
1990: Addendum, 16:9902 (R;US) 
Beaver Dam Creek: Final report, September 1988—February 
1990, 16:9900 (R;US) 
Beaver Dam Creek: Final report, September 1988—February 
1990, Appendix, 16:9901 (R;US) 
AQUEOUS SOLUTIONS 
A literature review of radiolytic gas generation as a result of the 
decomposition of sodium nitrate wastes, 16:10668 (R;US) 
AQUIFERS 
Hydrogeologic characterization of the cretaceous-tertiary Coastal 
Plain sequence at the Savannah River Site, 16:11216 (R;US) 
Lithological and hydrological characteristics of the tertiary hy- 
drostratigraphic systems of the general separations area at 
the Savannah River Site, 16:11215 (R;US) 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARDENNES REACTOR 
Physics aspects of the plutonium recycle in the CHOOZ-A reac- 
tor, 16:9973 (RA;XA) 
ARGENTINA 
Argentine-Brazilian declaration on common nuclear policy, 
16:10198 (R;XA) 
Argentine-Brazilian declaration on common nuclear policy, 
16:12270 (R;XA) 
ARGON 
Compilation of excitation cross sections in collision between He, 
Ne, Ar ions and their atoms, 16:11241 (RA;CN) 
Multiple electron capture in fast ion-atom collisions, 16:11283 
(R;US) 
ARGON 40 REACTIONS 
A study of the decay modes of hot systems formed in the Ar + 
Au and Ar + Th reactions, 16:11593 (R;FR) 
Time of multi-nucleon transfer damping in heavy ion reactions, 
16:11851 (IA;SU;In Russian) 
ARGON 40 TARGET 
Relativistic heavy ion fragmentation at HISS [Heavy lon Spec- 
trometer System], 16:11503 (R;US) 
ARGON METHOD 
See ISOTOPE DATING 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATIC ACIDS 
See CARBOXYLIC ACIDS 


574 ERA Vol. 16, No. 4 


AROMATIC COMPOUNDS 
See AROMATICS 


AROMATICS 
See also BIBENZYL 
CONDENSED AROMATICS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 

Acid-catalyzed cracking of surface-immobilized  1,3- 
diphenylpropane in dispersed solids, 16:9345 (R;US) 

Effect of molybdenum structure of catalyst on hydrogenation of 
aromatic rings and cleavage of C-C bonds, 16:10355 
(IA;JP;In Japanese) 

Kinetic and equilibrium study of the 2,3- 
furan ortho-quinodimethane - 4,5-dihydrocyclobuta[b}furan 
and 9,10-phenanthrene ortho-quinodimethane - 1,2- 
dihydrocyclobuta-[1]phenanthrene _interconversions and 
related studies, 16:10649 (R;US) 

Literature review and preliminary assessment of biological 
transformations and biotreatment technology for petroleum 
hydrocarbons and chlorinated solvents, 16:11031 (R;US) 

MDA (Methylene diamiline) free encapsulating formulations, 
16:10553 (R;US) 


ARRAY PROCESSORS 
A structured representation for parallel algorithm design on mul- 
ticomputers, 16:12213 (R;US) 
Radon transform computer: Final report, 16:12226 (R;US) 
Real-time multi-dimensional processing hardware designs re- 
search activities: Final report, 16:12227 (R;US) 
Summer institute in parallel programming, 16:12191 (R;US) 
The PVM [Parallel Virtual Machine] system: Supercomputer 
level concurrent computation on a network of IBM RS/6000 
power stations, 16:12209 (R;US) 
ARSENIC 
Naturally occurring arsenic in the groundwater at the Kansas 
City Plant, 16:11065 (R;US) 
ARSENIC 75 
Evaluations of the experimental data of photoneutron cross sec- 
tions of nuclides D, °Be, 7°As, Zr and 1271, 16:11888 (RA;CN) 
ARSENIC ALLOYS 
Medium range order in CdGeAso-metal amorphous alloys, 
16:10428 (IA;SU) 
Microparacrystals in amorphous II-V systems, 16:10414 (IA;SU) 
ASBESTOS 
Enhancing the use of coals by gas reburning-sorbent injection: 
Annual environmental monitoring report No. 1, containing 
Quarterly report No. 1 for the period July 1-September 30, 
1990, 16:9895 (R:US) 
Hanford site asbestos abatement plan, 16:10187 (R;US) 
ASDEX TOKAMAK 
A new approach to fast neutron diagnostic simulation: Monte 
Carlo with shower and drizzle splittings and finite close- 
collision treatment, 16:12092 (R;IT) 
ASH CONTENT 
Mineral matter and inorganic elements in Ashibetsu coals, 
16:9475 (IA;JP;In Japanese) 
ASHES 
See also FLY ASH 
Application of nucleonic control systems in the mineral industry 
in India, 16:9807 (RA;XA) 
Detoxification and generation of useful products from coal com- 
bustion wastes: Final technical report, 16:9492 (R;US) 
Fundamental studies on the utilization of coal gasification slag 
for cement, 16:9439 (IA;JP;In Japanese) 
Hydrogenolysis reaction of deashed coal with tetralin, 16:9411 
(IA;JP;In Japanese) 
Melting test of pig iron and steel using a small-sized cupola, 
16:10354 (IA;JP;In Japanese) 
Models for defluidization caused by agglomeration in a fluidized 
bed, 16:9514 (R;US) 
Studies on the hydroprocessing of deashed oil. (7).: Effect of 
the ash concentration on the catalyst deactivation, 16:9426 
(IA;JP;In Japanese) 





Study on a laboratory-scale entrained bed coal gasifier under 

ash fusion contorols, 16:9436 (IA;JP;In Japanese) 
ASPHALTENES 

Behavior of alkylated coal by hydrogenation, 16:9431 (IA;JP;In 
Japanese) 

Chemical strctural study of coal-derived asphaltene.: Secondary 
hydrogenation of asphaltene fractions prepared by GPC, 
16:9454 (IA;JP;ln Japanese) 

Mechanism and hydrogen consumption for hydrogenation of as- 
phaltenes from Akabira coal, 16:9406 (IA;JP;in Japanese) 

Modeling of asphaltene and wax precipitation, 16:9542 (R;US) 

ASSIGNMENTS 
See ALLOCATIONS 
ASTHMA 
A study of atopic allergy in asthma patients at Ga-Rankuwa 
Hospital, 16:11126 (1A;ZA) 
ATLANTIC OCEAN 
See also MID-ATLANTIC BIGHT 
SOUTH ATLANTIC BIGHT 

Thermohaline circulations and global climate change: Annual 
progress report No. 1, July 15, 1990—-January 14, 1991, 
16:10969 (R;US) 

ATMOSPHERIC PRECIPITATIONS 

See also SNOW 

Changes in the chemical composition of rain and throughfall 
throughout rain events, 16:10981 (I;DK;In Danish) 

ATOM-ATOM COLLISIONS 

Controlled fusion atomic data center: Progress report, October, 

1989 - September, 1990, 16:12073 (RA;XA) 
ATOM-MOLECULE COLLISIONS 
Controlled fusion atomic data center: Progress report, October, 
1989 - September, 1990, 16:12073 (RA;XA) 

ATOMIC BOMBS 

See NUCLEAR WEAPONS 
ATOMIC ENERGY 

See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC PHYSICS 

Activities of the data centers on atomic spectroscopy at the Na- 
tional Institute of Standards and Technology, 16:11254 (RA;XA) 

Activities related to the collection, evaluation and dissemination 
of atomic and molecular (A+M) data for nuclear fusion at the 
Kurchatov Institute of Atomic Energy, 16:12072 (RA;XA) 

Atomic physics at the Advanced Photon Source: Workshop re- 
port: Proceedings, 16:11236 (R;US) 

Committee on atomic, molecular, and optical sciences 
(CAMOS): Progress report, February 1, 1988—Januarry 1, 
1991, 16:11245 (R;US) 

Enhancements for Version 1.1 of ALADDIN, 16:11261 (RA;XA) 

IAEA consultants’ meeting: 9th meeting of atomic and molecu- 
lar data centres and ALADDIN network, Vienna, September 
20 and 21, 1990: Summary report, 16:11253 (R;XA) 

Report on IAEA A+M Data Unit activities for the period Septem- 
ber 1989 - September 1990, 16:12251 (RA;XA) 

Report on activities of atomic data research, 16:11257 (RA;XA) 

The ALADDIN atomic physics database system, 16:11259 
(RA;XA) 

The Advanced Light Source: A new tool for research in atomic 
physics, 16:11282 (R;US) 

ATOMIC SHELLS 

See ELECTRONIC STRUCTURE 
ATOMIC WEAPONS 

See NUCLEAR WEAPONS 
ATOMS 

See also MUONIC ATOMS 

Account for reconstruction of atomic electron shell in calculation 
of X-ray probabilities, 16:11269 (IA;SU;In Russian) 

Atomic physics at the Advanced Photon Source: Workshop re- 
port: Proceedings, 16:11236 (R;US) 

Dynamic toroid polarizability of atomic hydrogen, 16:11252 
(R;XA) 

lonization of an atom in the neutron resonance scattering, 
16:11277 (IA;SU;In Russian) 


BACILLUS 


Method for determination of diffusive penetration depth of ra- 
dioactive atoms into matter, 16:11907 (IA;SU;in Russian) 

Nucleus excitation due to electron transitions in atom, 16:11740 
(IA;SU;In Russian) 

Theory of hyperfine shift effect of X-ray atomic levels excited 
during internal conversion and following electromagnetic cas- 
cade, 16:11285 (R;SU;in Russian) 

ATTITUDES OF THE PUBLIC 

See PUBLIC OPINION 

AURORAE 
Association of an auroral surge with plasma sheet recovery and 
the retreat of the substorm neutral line, 16:11233 (R;US) 
AUSTENITIC STEELS 
See also STEEL-CR17NI12MO3 
STEEL-CR18NI10TI 
STEEL-CR19NI10 

Adaptation of abrasive water jet process for dismantling austenitic 
and ferritie structures under water, 16:10689 (R;FR;In German) 

Modification of crystalline material properties using the method 
of dynamic cascade mixing, 16:10387 (IA;SU;In Russian) 

Properties and repairs of overlays of 1000 MW light-water reac- 
tor pressure vessels, 16:9993 (IA;CS;In Czech) 

Reliability of welding joints of pressurized light-water reactor 
vessels, 16:9987 (IA;CS) 

AUSTRALIA 
See also NEW SOUTH WALES 
NORTHERN TERRITORY 

A review of acid drainage from waste rock dumps and mine 
sites (Australian and Scandinavia), 16:9632 (R;AU) 

Agreement between the Government of Australia and the 
Government of the Arab Republic of Egypt concerning Co- 
operation in the Peaceful Uses of Nuclear Energy and the 
Transfer of Nuclear Material between Australia and the Arab 
Republic of Egypt and Agreed Minutes, 16:9790 (|;AU) 

Risks to individuals in NSW and Australia as a whole, 16:9775 
(R;AU) 

Uranium demand, supply and prices, 1991-2000: a report to 
Greenpeace: Final Report, 16:9626 (1;AU) 

AUSTRIA 

Communications received from Members regarding the export 
of nuclear material and of certain categories of equipment and 
other material: A further communication, dated 10 December 
1990, 16:9787 (R;XA) 

AUTOCLAVES 
Coal liquefaction test by using tubing bomb microreactor, 
16:9404 (IA;JP;In Japanese) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
STANDARDS 
AUTOMOBILES 

The Federal Methanol Fleet: 

16:10324 (R;US) 
AUTOMOTIVE FUELS 

The influence of different fuels for the exhaust emission from 
motor vehicles, 16:10996 (R;SE;in Swedish) 

The motor gasoline industry: Past, present, and future, 
16:10210 (R;US) 

AUTORADIOGRAPHS 

See IMAGES 


Summary of technical data, 


B MESONS 

B-Factory storage ring design, 16:10812 (R;US) 

Discussion on some one-loop induced flavour-changing decays, 
16:11339 (R;XA) 

Measurement of observables in the pion-nucleon system and 
investigation of charge symmetry in °H and He: Progress re- 
port, 15 May 1988-1 December 1990, 16:11439 (R;US) 

BACILLUS 

See also THIOBACILLUS FERROXIDANS 

Molecular biological enhancement of coal desulfur- 
ization: Cloning and expression of the 


ERA Vol. 16, No. 4 575 





BACILLUS 


sulfoxide/sulfone/sulfonate/sulfate genes in Pseudomonads 
and Thiobacillae: Fifth quarterly report, July-September 
1990, 16:9384 (R;US) 
BACKFILLING 
Mechanical analyses of WIPP [Waste Isolation Pilot Plant] dis- 
posal rooms backfilled with either crushed salt or crushed 
salt-bentonite, 16:9728 (R;US) 
BACKWARD WAVE TUBES 
A program of high power microwave source research and devel- 
opment from 8 GHz to 600 GHz, 16:12130 (R;US) 
BACON 
See MEAT 
BACTERIAL DISEASES 
Development of a method for testing the susceptibility of Salix 
alba to Erwinia salicis: Final report, 16:11144 (R;LU) 
BACTERIOPHAGES 
Characterization and modification of phage T7 DNA polymerase 
for use in DNA sequencing: Progress report, September 16, 
1989-June 30, 1990, 16:11107 (R;US) 
BAG MODEL 
On exotic systems of baryons in chiral soliton models, 16:11874 
(R;DK) 
BAGASSE 
Solid fuel biocoal and international technical cooperation for bio- 
coal, 16:9524 (IA;JP;ln Japanese) 
BAGHOUSES 
Structured software design for an on-line laser-based particle 
size distribution instrument, 16:9894 (R;US) 
BALLISTIC MISSILE DEFENSE 
Neutral particle beam popup applications, 16:10951 (R;US) 
BANGLADESH 
TOVS data analysis during the catastrophic floods of Bangladesh 
of 1987 and 1988 and Cyclone of 1985, 16:11057 (R;XA) 
BANKS 
See COMMERCIAL BUILDINGS 
BARC 
Report of the Nuclear Physics Division for January 1, 1988 to 
December 31, 1988, 16:11921 (R;IN) 
BARIUM 133 
On the gamma radiation intensity in the Ba-133 decay, 
16:11541 (IA;SU;In Russian) 
BARIUM 134 
Internal conversion of gamma transitions with E..>1 MeV in the 
134Cs — 14Ba decay, 16:11542 (IA;SU;In Russian) 
BARIUM 135 
Antialignment in 135Ba, 16:11543 (IA;SU;In Russian) 
BARIUM 137 
Experimental study of the internal Compton effect on the 2°°T| 
and 'S7Ba nuclei, 16:11547 (IA;SU;in Russian) 
BARIUM 138 
Progress on nuclear data evaluation at Wuhan University, 
16:11896 (RA;CN) 
BARIUM 138 TARGET 
Analysis of intermediate structure in (+, n) cross sections on nu- 
clei with N=82, 16:11551 (IA;SU;In Russian) 
BARIUM BROMIDES 
Direct conversion of methane to Co's and liquid fuels: Sixth 
quarterly technical progress report, January 1—March 31, 
1989, 16:9367 (R;US) 
BARIUM CARBONATES 
Direct conversion of methane to Co's: Fifth quarterly technical 
progress report, October 1—December 31, 1988, 16:9366 
(R;US) 
BARIUM CHLORIDES 
Direct conversion of methane to C,,, and liquid fuels: Fourth 
quarterly technical progress report, July 1—-September 30, 
1988, 16:9365 (R;US) 
Direct conversion of methane to C,’s and liquid fuels: Sixth 
quarterly technical progress report, January 1—March 31, 
1989, 16:9367 (R;US) 
BARIUM COMPOUNDS 
See also BARIUM BROMIDES 
BARIUM CARBONATES 
BARIUM CHLORIDES 


576 ERA Vol. 16, No. 4 


BARIUM FLUORIDES 
BARIUM OXIDES 

Acoustic radiation at interaction of charged particle pulsed 
beams with solid targets, 16:11982 (IA;SU;In Russian) 

Analysis of backscattering spectra of HTSC ceramics, 16:11994 
(IA;SU;In Russian) 

Determination of high temperature superconductor composition 
determination by nuclear-physical method, 16:11956 
(IA;SU;In Russian) 

Effect of helium ion _ irradiation on dechanneling _ in 
YBazCu307_; crystals, 16:11995 (IA;SU;In Russian) 

High temperature superconductor-oxide structure changes un- 
der fast proton irradiation, 16:11980 (IA;SU;In Russian) 

Observation of structure changes in monocrystal at nitrogen tem- 
perature by channeling method, 16:11955 (IA;SU;In Russian) 

On positron annihilation in high temperature superconductor, 
16:12011 (IA;SU;In Russian) 

BARIUM FLUORIDES 

lon implantation effect on PbS structure, phase composition and 

electrophysical properties, 16:11971 (IA;SU;In Russian) 
BARIUM OXIDES 

See also HOLLANDITE 

Application of MeV ions to the analysis and modification of high 
temperature superconducting materials: Final report, 
16:10501 (R;US) 

Determination of complete elemental composition of high- 
temperature superconductors of the type YBaCuO using 
backscattering of protons and alpha-particles, 16:10599 
(IA;SU;In Russian) 

Determination of oxygen and copper content ratio in supercon- 
ducting ceramics, 16:10598 (IA;SU;In Russian) 

Effects of atmosphere and heating rate during processing of a 
ceramic superconductor, 16:10473 (R;US) 

Neutron spin depolarization by vortices 
16:10467 (R;FR) 

Phase formation in the Tl-Ca-Ba-Cu-O system, 16:10497 (R;US) 

Positron lifetime studies of defect structures in Ba;_,K,BiO3, 
16:10503 (R;US) 

Radioactivation analysis of samples with high temperature su- 
perconductivity, 16:10600 (IA;SU;in Russian) 

Silver-sheathed multifilament wires, 16:10752 (R;US) 

The application of neutron diffraction time-of-flight measure- 
ments to the study of strain in composites, 16:10481 (R;US) 

BARLEY 
Effect of gamma irradiation on Giza-117 barley, 16:11150 (IA;EG) 
BARYON NUMBER 2 RESONANCES 
See DIBARYONS 
BARYON RESONANCES 
See BARYONS 
BARYONS 
See also DIBARYONS 
LAMBDA C PLUS 
NUCLEONS 

Relations in baryon mass spectrum as a posiible cause of nu- 

clear excitations fine structure, 16:11711 (IA;SU;In Russian) 
BASALT 

The Bunbury basalt: Kerguelen-Heard Island hot-spot volcanism 

along the continental margin of SW Australia, 16:11021 (IA;AU) 
BATTELLE PACIFIC NORTHWEST LABORATORIES 

Meet the best! Award-winning technologies from Pacific North- 
west Laboratory, 16:10194 (R;US) 

Status report for the Small-Tube Lysimeter Facility, fiscal year 
1990, 16:9743 (R;US) 

BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS 

Laboratory testing of the Sonnenschein charger, Part number 

DTL 12040, 16:10170 (R;US) 
BEAGLES 

Hematopoietic cell crisis: An early stage of evolving myeloid 

leukemia following radiation exposure, 16:11172 (R;US) 
BEAM DUMPS 

Beam dump designs and muon rates in main injector kaon ex- 

periments, 16:10828 (R;US) 


in YBa,Cu,07 , 





BHABHA ATOMIC RESEARCH CENTER 


BEAM DYNAMICS 


See also BEAM-BEAM INTERACTIONS 

Computation of invariant tori in 2 3 degrees of freedom, 
16:10814 (R;US) 

On the impedance due to synchrotron radiation, 16:10807 (R;US) 

BEAM INJECTION 
lon source and injector improvements at the superHILAC, 
16:10838 (R;US) 
BEAM INJECTION HEATING 
Driven currents in neutral beam heated plasma, 16:12160 (RA;JP) 
BEAM LUMINOSITY 

The potential for short-term improvements in PEP, 16:10847 

(RUS) 
BEAM MONITORS 

Correcting beam monitor and diffraction data for chopped de- 
layed neutron backgrounds, 16:10782 (R;US) 

UHV photoelectron x-ray beam position monitor, 16:10846 (R;US) 

BEAM OPTICS 

Application of the SSCTRK numerical simulation program to the 

evaluation of the SSC magnet aperture, 16:10816 (R;US) 
BEAM POSITION 

Automatic tracking of the intersection of a laser and electron 
beam, 16:10804 (R;US) 

UHV photoelectron x-ray beam position monitor, 16:10846 (R;US) 

BEAM TRANSPORT 

Experimental investigation of the propagation of an electron 
beam in a homogeneous non-magnetized plasma, 16:12108 
(R;CH;In French) 

BEAM-BEAM INTERACTIONS 

B-Factory storage ring design, 16:10812 (R;US) 

HOM [higher order mode] losses at the Interaction Region of the 
B factory, 16:10811 (R;US) 

BEAM-PLASMA SYSTEMS 

Decay processes in a magnetized plasma waveguide, 16:12100 
(IA;SU;In Russian) 

Evolution of distribution function of electrons in a plasma with 
strong Langmuir turbulence excited by an electron beam, 
16:12101 (IA;SU;In Russian) 

Experimental investigation of the propagation of an electron 
beam in a homogeneous non-magnetized plasma, 16:12108 
(R;CH;In French) 

BEANS 

The effect of ionizing radiation on the amino acids content and 
lipoxygenase enzyme activity of broad bean at room tempera- 
ture, 16:11161 (IA;EG) 

BEARINGS 

Bearing staking process investigation using a designed experi- 
ment, 16:10295 (R;US) 

Mechanical predictive analysis methodology Virginia Electric 
and Power Nuclear Stations, 16:10015 (RA;US) 

BEAUTY PARTICLES 

An expression of interest in a Super Fixed Target Beauty Facility 

(SFT) at the Superconducting Super Collider, 16:11306 (R;US) 
BEDT-TTF 

New ambient pressure organic superconductors: a-(BEDT- 
TTF)2(NH4)Hg(SCN)4, 6m-(BEDO-TTF)3Cus(NCS)3, and 
«-(BEDT-TTF)2Cu[N(CN)o]Br, 16:10506 (R;US) 


Effect of gamma irradiation on yield and chemical constituent of 
sugar beet, 16:11146 (IA;EG) 
BENTONITE 
Hyperfiltration-induced fractionation of lithium isotopes in geo- 
logic systems: Progress report, April 1, 1990—December 1, 
1990, 16:10623 (R;US) 
BENZOFURANS 
Hydrodeoxygenation of dibenzofuran on catalyst for secondary 
hydrogenation of coal-derived liquid, 16:9423 (IA;JP;in Japan- 
ese) 
BENZOPYRENE 
Novel sorbents for coal conversion wastewater treatment: Final 
report, September 16, 1987—September 15, 1990, 16:9490 
(R;US) 


BENZOPYRROLES 
See INDOLES 
BERKELEY SUPERHILAC 
See SUPERHILAC 
BERYLLIUM 

Predicted Bremsstrahlung generation by energetic electron 
beams, 16:11910 (R;US) 

Study of relativistic electrons at channeling in a beryllium thick 
crystals, 16:11931 (R;SU;in Russian) 

BERYLLIUM 10 

Analysis of neutron threshold states in 1°Be nucleus with T=2, 

16:11470 (IA;SU;In Russian) 
BERYLLIUM 6 

Calculation of multiplet A=6 (J=0.1; T=1.0) in microscopic a+2N 
model with realistic aN and NN potentials, 16:11702 (IA;SU;In 
Russian) 

Investigation of truly three-particle decay states in the hyper- 
spherical functions method, 16:11810 (IA;SU;in Russian) 

BERYLLIUM 7 

Photoproduction of 7Be and *4Na from the ©Ni,’"®Sn, 1°Sn 

and '*4Sn nuclei-targets, 16:11520 (IA;SU;In Russian) 
BERYLLIUM 9 

Democratic decay of 5/2- isodoublet of ®°B and °Be nuclei, 
16:11461 (IA;SU;in Russian) 

Evaluations of the experimental data of photoneutron cross sec- 
tions of nuclides D, °Be, ”5As, Zr and ‘71, 16:11888 (RA;CN) 

Three-particle decay models of °Be(5/2-) in kinematic full ex- 
periment, 16:11464 (IA;SU;In Russian) 

Three-particle decay of °Be(5/2—) in the °Be(a, a’) aan reac- 
tion, 16:11462 (IA;SU;In Russian) 

BERYLLIUM 9 REACTIONS 

Total cross sections of light nuclei interactions in Glauber- 

Sitenko theory, 16:11828 (IA;SU;In Russian) 
BERYLLIUM 9 TARGET 

a-particle transfer reaction in *He ion interaction with 1p-shell 
nuclei, 16:11454 (IA;SU;in Russian) 

15N,15O energy spectra in the 7Li+’'B and °Be+''B reactions, 
16:11448 (IA;SU;In Russian) 

Decay of the a-n system producing in the four-particle 
®Be(a,a’)ana reaction at E, = 27.2 MeV, 16:11463 (IA;SU;in 
Russian) 

Mechanisms of the (He, ®Li) reactions on ®Be, 1*C, 9C nuclei, 
16:11455 (IA;SU;in Russian) 

Production of He neutron-rich isotopes in the °Be+'®O reaction, 
16:11450 (IA;SU;In Russian) 

BERYLLIUM MODERATORS 

See BERYLLIUM 
BETA BACKSCATTERING GAGES 

See RADIOMETRIC GAGES 
BETA BEAMS (ELECTRONS) 

See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 

See POSITRON BEAMS 
BETA DECAY 

Investigation of sum rules for Gamow - Teller 6 transitions in the 
Wigner scheme, 16:11741 (IA;SU;In Russian) 

On charge asymmetry in processes of direct and inverse B- 
decay, 16:11765 (IA;SU;In Russian) 

BETA PARTICLES 

Application of 6+-method to nondestructive quality control of 

coating thickness, 16:9812 (IA;SU;in Russian) 
BETA SPECTROMETERS 

x,/2 magnetic beta spectrometer with a position sensitive de- 
tector, 16:10885 (IA;SU;In Russian) 

To determination of Sr-90, Ru-106 and Ce-144 activity in sam- 
ples, 16:10892 (IA;SU;In Russian) 

e-- coincidence spectrometer in on-line measurements at the 
YaSNAPP-2 complex, 16:10884 (IA;SU;In Russian) 

BGO DETECTORS : 

Effect of neutron background on gamma spectra measured by a 
BGO scintillation detector under 752Cf spontaneous fission, 
16:10891 (IA;SU;In Russian) 

BHABHA ATOMIC RESEARCH CENTER 

See BARC 


ERA Vol. 16, No. 4 577 





BIBENZYL 


BIBENZYL 

Elucidation of reaction mechanism of coal liquefaction using 
model compound. 4.: Effect of temperature and hydrogen 
partial pressure, 16:9395 (IA;JP;in Japanese) 

BIMETALS 
Mixing of thin metallic layers under the action of high current 
electron beams, 16:10390 (IA;SU;In Russian) 
BIOCENOSES 
See ECOSYSTEMS 
BIOGAS 
See METHANE 
BIOGAS PROCESS 

Methane recovery from the anaerobic digestion of landfill 
leachate, 16:9832 (R;GB) 

Summary of UK research on landfill microbiology: mid 1970s- 
1990, 16:9833 (R;GB) 

BIOGEOCENOSES 
See ECOSYSTEMS 
BIOINTRUSION 

Migration and biological transfer of radionuclides from shallow 
land burial: Final report of a co-ordinated research pro- 
gramme 1985-1989, 16:11016 (R;XA) 

BIOLOGICAL AVAILABILITY 

Influence of sorption/desorption processes on the bioavailability 
of organic contaminants: Second year progress report, 
16:11008 (R;US) 

BIOLOGICAL MATERIALS 

See also BIOLOGICAL WASTES 

Carbon stable isotope ratios of cholesterol in biological material, 
16:11128 (IA;ZA) 

Microholographic imaging of biological samples, 16:11117 (R;US) 

BIOLOGICAL REACTORS 

See BIOREACTORS 

BIOLOGICAL STRESS 

Measurements of metabolically active inorganic phosphate in 
plants growing in natural and agronomic settings and under 
water stress: Annual report for 1988, 16:11096 (R;US) 

BIOLOGICAL WASTES 

See also URINE 

Lytic process studies on anaerobic digestion of organic wastes: 
Final report, 16:9835 (R;LU;In French) 

BIOMASS 

A summary of the status of biomass conversion technologies 
and opportunities for their use in developing countries, 
16:9842 (R;US) 

Air gasification of biomass for the production of low Btu gas, 
16:9834 (R;LU) 

Technical improvement of systems for harvest, transport, storage 
and dehydration of wood and straw for energy under consid- 
eration of economical aspects: Final report, 16:9824 (R;LU) 

[Mapping the route to improved transportation technologies] 
Through alternative fuels research, 16:9823 (RA;US) 

BIOMASS PLANTATIONS 

Biofuels from agriculture: An analysis of environmental impacts, 
16:9843 (R;SE;In Swedish) 

Evaluation of potential herbaceous biomass crops on marginal 
crops lands: 2, Economic potential: Final report, 1985-1989, 
16:9822 (R;US) 

BIOREACTORS 
Feasibility of biodegrading TNT-contaminated soils in a slurry 
reactor: Final report, 16:11113 (R;US) 
BIOTECHNOLOGY 
The ECUT biocatalysis project, 16:10287 (RA;US) 
BISETHYLENEDITHIOLOTETRATHIAFULVALENE 
See BEDT-TTF 
BISMUTH 193 

Measurement of absolute values of a forks for neutron-deficient 

193,195Bj isotopes, 16:11597 (IA;SU;In Russian) 
BISMUTH 195 

Measurement of absolute values of a forks for neutron-deficient 

193,195Bj isotopes, 16:11597 (IA;SU;In Russian) 
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BISMUTH 204 

M1-transitions of 5.6 keV and 9.5 keV in ®*Bi detected by spec- 
troscopy method of internal conversion electrons, 16:11599 
(IA;SU;In Russian) 

BISMUTH 205 

Study on low-energy region of electron spectrum at 

205Po-.205Bi decay, 16:11601 (IA;SU;In Russian) 
BISMUTH 209 

Peculiarities of energy distributions of photoneutrons from 2°°Bi, 

16:11607 (IA;SU;In Russian) 
BISMUTH 209 TARGET 

Investigation of the 2°°Bi(d,n)?!°Po and 2°°Bi(p,-7)?'°Po reac- 
tions, 16:11608 (IA;SU;In Russian) 

On a resonance character of behaviour of two-neutron transfer 
cross section in the 2°°Bi+?2Ne reaction near the Coulomb 
barrier, 16:11606 (IA;SU;In Russian) 

Population of lowest mesoatomic states of heavy nuclei in the 
a—+(N,Z+1)—pt(N,Zx—)rA reaction, 16:11819 (IA;SU;In 
Russian) 

BISMUTH 210 
Shake off K electrons in the 2!°Bi 6- decay, 16:11603 (IA;SU;In 
Russian) 
BISMUTH 212 
Gamma rays in *!*Pb decay, 16:11602 (IA;SU;In Russian) 
BISMUTH COMPOUNDS 

See also BISMUTH OXIDES 

Positron annihilation in Bij2GeOo, and Bi,2Si0e, 16:12010 
(IA;SU;In Russian) 

BISMUTH GERMANATE DETECTORS 

See BGO DETECTORS 

BISMUTH OXIDES 

Application of MeV ions to the analysis and modification of high 
temperature superconducting materials: Final report, 
16:10501 (R;US) 

Positron lifetime studies of defect structures in Ba;_,K,BiO3, 
16:10503 (R;US) 

Silver-sheathed multifilament wires, 16:10752 (R;US) 

BITTER SPAR 
See DOLOMITE 
BITUMENS 

Laboratory simulation studies of the recycle oil pyrolysis and ex- 
traction concept, 16:9577 (R;US) 

Pyrolysis kinetics and composition for Posidonia shale, 16:9584 
(R;US) 

Quarterly progress report on tar sand research, 16:9589 (RA;US) 

Solvent extraction of Southern US tar sands: Quarterly progress 
report, September 25, 1989-December 31, 1989, 16:9581 
(R;US) 

The thermodynamic properties of 2,3-benzothiophene, 16:9546 
(R;US) 

The thermodynamic properties of 2-aminobiphenyl (an interme- 
diate in the carbazole/hydrogen reaction network), 16:9545 
(R;US) 

BITUMINOUS COAL 
Agglomeration 

Coal surface control for advanced physical fine coal cleaning 
technologies: Quarterly report, July 1, 1990—September 30, 
1990, 16:9334 (R;US) 

Ash Content 

Analyses on reaction conditions in Australian Wandoan coal liq- 

uefaction, 16:9399 (IA;JP;in Japanese) 
Australia 

Present conditions of coking coal resources, 16:9500 (IA;JP;In 

Japanese) 
Canada 

Present conditions of coking coal resources, 16:9500 (IA;JP;In 

Japanese) 
Coal Liquefaction 

Analyses on reaction conditions in Australian Wandoan coal lig- 

uefaction, 16:9399 (IA;JP;ln Japanese) 
Combustion Properties 

Investigation of evaluation index for unburned carbon on pulver- 
ized coal combustion with coal maceral and reflectance, 
16:9525 (IA;JP;in Japanese) 





Deashing 

Coal surface characterization and mineral liberation, 16:9485 

(R;US) 
Desulturization 

A novel coal feeder for production of low sulfur fuel: Annual 
technical progress report, September 1, 1989-October 1, 
1990, 16:9376 (R;US) 

Engineering development of advanced physical fine coal cleaning 
technologies: Froth flotation: Quarterly technical progress re- 
port No. 8, July 1, 1990—September 30, 1990, 16:9335 (R;US) 

Devolatilization 

Thermally induced structural changes in coal combustion: Quar- 
terly progress report, August 1, 1990—October 31, 1990, 
16:9521 (R;US) 

Exports 

Present conditions of coking coal resources, 16:9500 (IA;JP;In 

Japanese) 
Fluidized-Bed Combustion 

Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, March 15, 1988—June 15, 1988, 
16:9519 (R;US) 

Plan for Test Series A2.2: Final report, 16:9515 (R;US) 

Pressurized fluid-bed combustion alternate advanced concepts: 
Final report, 16:9889 (R;US) 

Fossil-Fuel Power Plants 

Present conditions of coking coal resources, 16:9500 (IA;JP;In 

Japanese) 
Hydrothermal Alteration 

Exploratory coprocessing research: Quarterly report No 8, June 

1, 1990—August 31, 1990, 16:9369 (R;US) 
Japan 

Present conditions of coking coal resources, 16:9500 (IA;JP;In 

Japanese) 
Molecular Structure 

Molecular modeling studies of bituminous coal structure, 

16:9486 (R;US) 
Pyrolysis 

A novel coal feeder for production of low sulfur fuel: Annual 
technical progress report, September 1, 1989-October 1, 
1990, 16:9376 (R;US) 

Surface Properties 

Coal surface characterization and mineral liberation, 16:9485 
(R;US) 

Fundamental research on surface science of coal in support of 
physical beneficiation of coal: Quarterly technical progress re- 
port No. 9, October 1—December 30, 1989, 16:9466 (R;US) 

USA 

Present conditions of coking coal resources, 16:9500 (IA;JP;In 

Japanese) 
BLACK HOLES 

A search for massive compact halo objects in our galaxy, 

16:11229 (R;US) 
BLADDER 
Internal radiation dosimetry for clinical testing of radiolabeled 
monoclonal antibodies, 16:11136 (R;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST EFFECTS 

IDYNA: an interface between |-DEAS and DYNASD, 16:10060 

(R;GB) 
BLOOD 

Effect of in vivo administration of probucol on in vitro sterol syn- 
thesis in freshly isolated mononuclear leukocytes of human 
blood, 16:11127 (IA;ZA) 

BLOOD DISEASES 
See HEMIC DISEASES 
BLOOD FLOW 

Microcomputer-assisted determination of local blood flow by 

133Xe, 16:11115 (R;FR;In French) 
BLOWERS 

The magnetohydrodynamics coal-fired flow facility: Technical 

progress report, April 1, 1990—June 30, 1990, 16:10230 (R;US) 


BOREHOLES 


BNL 

Technical Safety Appraisal of the Brookhaven National Labora- 

tory, 16:9763 (R;US) 
BODY 

See also ORGANS 

Internal radiation dosimetry for clinical testing of radiolabeled 
monoclonal antibodies, 16:11136 (R;US) 

BODY BURDEN 
Installation and calibration of a lung counter at Health and 
Safety Laboratory, IGCAR, 16:11918 (R;IN) 
BOILERS 
See also FLUIDIZED BED BOILERS 
Forestry waste firing of industrial boilers, 16:9838 (R;GB) 
BOILING POINTS 
Thermogravimetric analysis for obtaining the quality of vacuum 
residue in heavy oils, 16:9583 (IA;JP;in Japanese) 
BOILING WATER COOLED AND MODERATED REACTOR 
See BWR TYPE REACTORS 
BOLTZMANN-VLASOV EQUATION 

Action principles for the Vlasov equation: Four old, one new, 

16:12037 (R;US) 
BOMBS 
Unique Signal Override Plug electromagnetic test report, 
16:10931 (R;US) 
BONE DISEASES 
See SKELETAL DISEASES 
BONE MARROW 

Internal radiation dosimetry for clinical testing of radiolabeled 
monocional antibodies, 16:11136 (R;US) 

Quality and stability of some locally made Te-99m radiopharma- 
ceutical kits, 16:11122 (IA;EG) 

BONE MARROW CELLS 
Probing altered hematopoietic progenitors of preleukemic dogs 
with JANUS fission neutrons, 16:11173 (R;US) 
BONES 
See SKELETON 
BONNEVILLE POWER ADMINISTRATION 

Energy-efficient water heating program for the residential sector: 
Draft, 16:10200 (R;US) 

Environmental audit, Bonneville Power Administration, lower 
Columbia area, 16:10181 (R;US) 

Operations, maintenance, and replacement 10-year plan, 1990— 
1999: 1989 utility OM&R comparison: A comparison of BPA 
[Bonneville Power Administration] and selected utility trans- 
mission, operations and maintenance costs, 16:10215 (R;US) 

BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BORATES 

See also BORAX 

Thermochemistry of minerals stable near the earth's surface, 
16:10524 (R;US) 

BORAX 

Cleaning of uranium vs machine coolant formulations, 16:9600 

(R;US) 
BOREHOLES 

Pen Branch Fault Program: Shallow drilling activity, 16:11217 
(R;US) 

Prediction of inflow into the D-Holes at the Stripa Mine, 16:9731 
(R;SE) 

Preliminary geotechnical evaluation of deep borehole facilities 
for nuclear waste disposal in shales, 16:9686 (R;US) 

Single round blasting of 10-foot diameter X 65-foot depth em- 
placement collar holes at the Nevada Test Site, 16:10739 
(R;US) 

WSSRAP [Weldon Spring Site Remedial Action Project] chemi- 
cal plant geotechnical investigations: Appendix B, Phase 2, 
Borehole, piezometer and test pit logs, 16:11011 (R;US) 

WSSRAP [Weldon Spring Site Remedial Action Project] chemi- 
cal plant geotechnical investigations: Appendix A, Phase 1, 
Borehole, piezometer and test pit logs, 16:11010 (R;US) 

Weldon Spring Site Remedial Action Project chemical plant 
geotechnical investigations: Appendix C-1, Coordinates of 
boreholes; Appendix C-2, Groundwater level monitoring data 
(August 1989—August 1990); Appendix D, Laboratory soil test 
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BOREHOLES 


data sheets; Appendix D-1, Summary of permeability test re- 
sult corrections, 16:11012 (R;US) 
BORESCOPES 
Design requirement for dual air supplies to melter borescope, 
16:9658 (R;US) 
BOROHYDRIDES 
Geometrical parameters of borane derivatives and their elec- 
tronic structure, 16:10647 (IA;SU) 


BORON 

Complex of solvent extraction-atomic emission and absorption 
methods of high-purity noble-metal analysis, 16:10592 
(IA;SU;in Russian) 

Electronic charge density and bonding in a-boron: An 
experimental-theoretical comparison, 16:10549 (R;US) 

Structural studies of amorphous products of pyrolysis of bo- 
ranes and their derivatives, 16:10435 (IA;SU) 

BORON 10 TARGET 

Colorado School of Mines low energy nuclear physics project: 
Technical progress report, 16:11446 (R;US) 

Role of different mechanisms in the 1°B(a,d,)'*C(2*) reactions, 
16:11825 (IA;SU;in Russian) 

BORON 11 REACTIONS 

15N,"50 energy spectra in the 7Li+''B and °Be+''B reactions, 

16:11448 (IA;SU;In Russian) 
BORON 9 

Democratic decay of 5/2- isodoublet of °B and °Be nuclei, 

16:11461 (IA;SU;In Russian) 
BORON ALLOYS 

Diffraction study of hydrogen influence on atomic structure of 
metal classes based on Pd and Fe, 16:10432 (IA;SU) 

Localized free volume in amorphous alloys and its behaviour un- 
der isothermal and thermocyclic influences, 16:10416 (IA;SU) 

RDF investigation of amorphous Feg9Bao and FegoMnz2oBzao al- 
loys, 16:10418 (IA;SU) 

Structure of amorphous iron-based metal alloys, 16:10417 
(IA;SU) 

Surface crystallization and bulk structural segregation of amor- 
phous FegoNigoP;4Be-alloy, 16:10427 (IA;SU) 

The structure of Fe-B amorphisable melts, 16:10430 (IA;SU) 

X-ray diffraction and exafs investigation on amorphous powders 
prepared by chemical reduction, 16:10406 (IA;SU) 

BORON CARBIDES 
Low temperature properties of boron carbides, 16:10499 (R;US) 
BORON COMPOUNDS 
See also BORATES 
BOROHYDRIDES 
BORON CARBIDES 

Synthesis and in-vivo detection of boronated compounds for 
use in BNCT: Progress report, August 1, 1990—July 31, 1991, 
16:10664 (R;US) 

BOROSILICATE GLASS 
A comparison of high-level waste form characteristics, 16:9642 
(R;US) 
Composition and redox control of waste glasses: Recommen- 
dation for process control limit, 16:9659 (R;US) 
Hydrothermal alteration of the glass R7T7. Glass dissolution ki- 
netics at 150 and 250°, role of neo-formed phases, 16:10532 
(R;FR;In French) 
Study of interactions of electron and ion beams with borosilicate 
glass surface, 16:10539 (IA;SU;in Russian) 
Waste salt disposal at the Savannah River Plant, 16:9657 (R;US) 
BOROSILICATES 

See BOROSILICATE GLASS 
BOSONS 

See also MESONS 

Vertices in the abelized picture, 16:11404 (R;AT) 
BOTTOM PARTICLES 

See BEAUTY PARTICLES 
BPA 

See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
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BRAGG CURVE 
Recent improvements of the parameterization of Bragg peak 
profile functions, 16:11927 (R;US) 

BRAGG PEAK 

See BRAGG CURVE 
BRAGG ZONE 

See BRAGG CURVE 
BRAIN 

See also CEREBELLUM 

OLFACTORY BULBS 
On the labelling of diiodofluorescein by radioactive iodine-131 in 
aliphatic alcohols, 16:10666 (IA;EG) 
BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRASIMONE PEC REACTOR 
See PEC BRASIMONE REACTOR 
BRASSICA 

Herbaceous Energy Crops Program: Annual progress report for 
FY 1988, 16:9825 (R;US) 

Screening and selection of herbaceous species for biomass pro- 
duction in the Midwest/Lake States: Final report, 1985-1989, 
16:9826 (R;US) 

BRAYTON CYCLE POWER SYSTEMS 

Microtube Strip Heat Exchanger: Quarterly technical report, 

quarter ending 4 December 1990, 16:10717 (R;US) 
BRAZIL 

Argentine-Brazilian declaration on common nuclear policy, 
16:10198 (R;XA) 

Argentine-Brazilian declaration on common nuclear policy, 
16:12270 (R;XA) 

BREAKERS (CIRCUIT) 

See CIRCUIT BREAKERS 
BREAKWATERS 

See DAMS 
BREEDING BLANKETS 

ARIES-| SiC composite low activation blanket design, 16:12143 
(R;US) 

Diagnostics of some parameters of a fusion reactor blanket 
model, 16:12147 (R;PL;In Polish) 

Tritium breeding blanket, 16:12127 (R;US) 

Tritium inventory and permeation in liquid breeder blankets, 
16:12142 (R;FR) 

BREMSSTRAHLUNG 
See also ONDULATOR RADIATION 
SYNCHROTRON RADIATION 
Predicted Bremsstrahlung generation by energetic electron 
beams, 16:11910 (R;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRITISH COAL 
OR in British Coal 1989/90, 16:9505 (1;GB) 
BROMINE 
A(z,7pn)B reaction on Ag, Br nuclei at 115 and 170 MeV ener- 
gies, 16:11757 (IA;SU;In Russian) 

BROMINE BROMIDES 

See BROMINE 
BROOKHAVEN AGS 

The BNL heavy-ion beam facility, 16:10781 (R;US) 
BROOKHAVEN NATIONAL LABORATORY 

See BNL 
BROOKHAVEN RHIC 

An overview of the RHIC [Relativistic Heavy lon Collider] 
project, 16:10780 (R;US) 

Remarks on a polarized RHIC [Relativistic Heavy lon Collider], 
16:10793 (R;US) 

The BNL heavy-ion beam facility, 16:10781 (R;US) 

BROWN COAL 
See also LIGNITE 
Australia 

Present conditions of coking coal resources, 16:9500 (IA;JP;In 

Japanese) 
Canada 

Present conditions of coking coal resources, 16:9500 (IA;JP;In 

Japanese) 





Chemical Bonds 
Analysis of hydrolysis products of Yallourn brown coal, 16:9483 
(IA;JP;In Japanese) 
Chemical Composition 
Relationship between coal structure and liquefaction mecha- 
nisms, 16:9398 (IA;JP;In Japanese) 
Coal Liquefaction 
Optimization of solvent combination in the hydrogen transferring 
liquefaction, 16:9397 (IA;JP;In Japanese) 
Relationship between coal structure and liquefaction mecha- 
nisms, 16:9398 (IA;JP;In Japanese) 
Studies on brown coal liquefaction. (4), 16:9420 (IA;JP;In 
Japanese) 
Cross-Linking 
Analysis of hydrolysis products of Yallourn brown coal, 16:9483 
(IA;JP;In Japanese) 
Exports 
Present conditions of coking coal resources, 16:9500 (IA;JP;In 
Japanese) 
Fossil-Fuel Power Plants 
Present conditions of coking coal resources, 16:9500 (IA;JP;in 
Japanese) 
Heating 
Studies on brown coal liquefaction. (4), 16:9420 (IA;JP;In 
Japanese) 
Hydrolysis 
Analysis of hydrolysis products of Yallourn brown coal, 16:9483 
(IA;JP;In Japanese) 
Japan 
Present conditions of coking coal resources, 16:9500 (IA;JP;In 
Japanese) 
Lignin 
Analysis of hydrolysis products of Yallourn brown coal, 16:9483 
(IA;JP;in Japanese) 
Macerals 
Relationship between coal structure and liquefaction mecha- 
nisms, 16:9398 (IA;JP;in Japanese) 
Mixing Ratio 
Optimization of solvent combination in the hydrogen transferring 
liquefaction, 16:9397 (IA;JP;in Japanese) 
Relationship between coal structure and liquefaction mecha- 
nisms, 16:9398 (IA;JP;in Japanese) 
Pyrolysis 
Flash pyrolysis of coals swollen by several solvents, 16:9449 
(IA;JP;iIn Japanese) 
Rapid pyrolysis of metal ion-exchanged brown coal, 16:9442 
(IA;JP;In Japanese) 
Swelling 
Flash pyrolysis of coals swollen by several solvents, 16:9449 
(IA;JP;in Japanese) 
USA 
Present conditions of coking coal resources, 16:9500 (IA;JP;In 
Japanese) 
BROWNS FERRY-2 REACTOR 
Safety evaluation report on Tennessee Valley Authority: Browns 
Ferry Nuclear Performance Plan: Browns Ferry Unit 2 restart, 
16:10144 (R;US) 
BUBBLES 
Numerical and physical modelling of bubbly flow phenomena: 
Progress report, 1 July 1990-31 December 1990, 16:10718 
(R;US) 
BUFFERS 
Charge discharge characteristic of LVMoS, multicell including 
an overcharged cell and an overdischarged cell, 16:10167 
(R;JP;In Japanese) 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETE BLOCKS 
CONCRETES 
Building Thermal Envelope Systems and Materials (BTESM) 
progress report for DOE Office of Buildings Energy Research: 
Monthly progress report, December 1990, 16:10259 (R;US) 


BWR TYPE REACTORS 
Fuel Element Clusters 


BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
DOUBLE ENVELOPE BUILDINGS 
FEDERAL BUILDINGS 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 

Decontamination and decommissioning of a fuel reprocessing 
pilot plant, 16:9744 (R;US) 

Energy-efficiency testing activities of the Mobile Energy Labora- 
tory: Semiannual report, October 1, 1989—March 31, 1990, 
16:10262 (R;US) 

Future buildings Forum-2025: Toward a methodology for future 
buildings research, 16:10263 (R;US) 

BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BULBS 
Quality evaluation of irradiated Holland onion bulbs and potato 
tubers after shipment to Egypt, 16:11164 (IA;EG) 
BUNDLES (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
BURNER FUEL OIL 
See HEATING OILS 
BURNERS 

Combustion and heat transfer in porous media: Final report, 

16:10737 (R;US) 
BURNUP 

Computer modelling of fuel behaviour and performance in re- 
search reactors as related to fuel depletion: Progress report 
on IAEA research contract 5734/RB, December 1989-July 
1990, 16:10121 (R;GH) 

Non-destructive measurements of burnup by gamma ray spec- 
troscopy, 16:10122 (RA;XA) 

BURSA OF FABRICIUS 
See LYMPHATIC SYSTEM 
BUSES 

Alternative fuels for heavy duty engines: Status of fleet trials, 
16:10212 (R;CA) 

The influence of light diesel fuel on diesel exhaust gas emission, 
16:10319 (I;DK) 

BUTANE 
Solid state, surface and catalytic studies of oxides: Progress re- 
port, February 1, 1990—January 31, 1991, 16:10485 (R;US) 
BWR TYPE REACTORS 
See also BROWNS FERRY-2 REACTOR 
GARIGLIANO REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
GUNDREMMINGEN-2 REACTOR 
LA SALLE COUNTY-1 REACTOR 
LA SALLE COUNTY-2 REACTOR 
LAGUNA VERDE-1 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
Air Samplers 
Line-loss determination for air sampler systems, 16:10115 (R;US) 
Containment 

An assessment of BWR [boiling water reactor] Mark Ill contain- 
ment challenges, failure modes, and potential improvements 
in performance, 16:10149 (R;US) 

Control Elements 

In-core management of BWR non-fuel core components, 

16:9908 (RA;XA) 
Fuel Assemblies 

Tools for LWR spent fuel characterization: Assembly classes 

and fuel designs, 16:9643 (R;US) 
Fuel Channels 

In-core management of BWR non-fuel core components, 

16:9908 (RA;XA) 
Fuel Element Clusters 

Problems in relation to the irradiation of LWR fuel rod bundles in 

materials testing reactors, 16:9918 (RA;XA) 
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BWR TYPE REACTORS 
Fuel Management 


Fuel Management 

Advances in BWR in-core fuel management through application 
of adaptive methods, 16:9910 (RA;XA) 

Evaluation of assembly cross section generator code discrepan- 
cies, 16:9912 (RA;XA) 

Evaluation of cross section generator code differences assem- 
bly analysis, 16:9913 (RA;XA) 

Implementation of FMS-CORE MASTER on DEC minicomput- 
ers and workstations, 16:9916 (RA;XA) 

In-core fuel management in Mexico, 16:9909 (RA;XA) 

In-core fuel management practices. Proceedings of two techni- 
cal committee meetings and workshops held in Madrid, 12-15 
July 1988, and Vienna, 4-7 December 1989, 16:9947 (R;XA) 

Interface current method for generating lattice parameters for 
BWR fuel assemblies, 16:9915 (RA;XA) 

Nuclear code system for LWR in-core fuel management, 
16:9911 (RA;XA) ; 

Reactor physics methods developed in India for light water reac- 
tors, 16:9914 (RA;XA) 

Power Distribution 

Pinwise LWR power distribution derived from nodal diffusion cal- 
culations. Part 1: Final report, part |: method development 
and mathematical modelling, 16:10057 (R;CH) 

Pinwise LWR power distribution derived from nodal diffusion cal- 
culations. Part 2: Final report, part Il: software development 
and validation, 16:10058 (R;CH) 

Pumps 

Corrective measures for utility pump low flow hydraulic instabil- 
ity, 16:9921 (RA;US) 

Low-flow operation and testing of pumps in nuclear plants, 
16:10088 (RA;US) 

Radioactive Effiluents 
Line-loss determination for air sampler systems, 16:10115 (R;US) 
Reactor Safety 

Identification and assessment of containment and release man- 

agement strategies, 16:10127 (R;US) 
Spent Fuel Storage 

Spent nuclear fuel discharges from US reactors, 1988, 16:9924 

(R;US) 
Spent Fuels 

Distribution of characteristics of LWR [light water reactor] spent 
fuel, 16:9609 (R;US) 

Status of spent UO, oxidation studies supporting air dry storage 
of spent fuel, 16:9620 (R;US) 

Use of fast-spectrum reactors for actinide burning, 16:10029 
(R;US) 

Valves 

Generic Issue 87: Flexible wedge gate valve test program: 

Phase 2, Results and analysis, 16:9923 (R;US) 
BY-PRODUCTS 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, Apri-+-June 1990, 16:9359 (R;US) 


Cc 


C CODES 
improvements of the five programs, 16:11890 (RA;CN) 
Multigroup cross-section generations and benchmark testing for 
fast reactor calculations, 16:10046 (RA;CN) 
C-1430 RESONANCES 
See MESONS 
C-2260 RESONANCES 
See LAMBDAC PLUS 
CABBAGE 
See BRASSICA 
CADMIUM 
Complex of solvent extraction-atomic emission and absorption 
methods of high-purity noble-metal analysis, 16:10592 
(IA;SU;In Russian) 
Evaluation of neutron data, 16:11889 (RA;CN) 
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CADMIUM 114 

Intruder states, coexistence, and approaches to deformation: 

The study of '*°Xe and the N = 66 isotones, 16:11528 (R;US) 
CADMIUM 116 

Search for the 26-decay of ''Cd and '°°Mo to excited levels of 

116Sn and Ru, 16:11550 (IA;SU;In Russian) 
CADMIUM ALLOYS 

Medium range order in CdGeAsz-metal amorphous alloys, 
16:10428 (IA;SU) 

Microparacrystals in amorphous II-V systems, 16:10414 (IA;SU) 

CADMIUM COMPLEXES 
Hydrogen bonding in organoammonium transition metal halides, 
16:10646 (IA;SU) 
CADMIUM ISOTOPES 
See also CADMIUM 114 
CADMIUM 116 

Isotopic peculiarities in cross sections of low-energy neutron 
scattering on even-even nuclei in 3p-resonance region, 
16:11420 (IA;SU;In Russian) 

CADMIUM SELENIDES 

[Surface chemistry at semiconductor-electrolyte interfaces]: An- 

nual report, year two, 16:10656 (R;US) 
CADMIUM SULFIDES 

A photoemission investigation of compound semiconductor 
monodisperse clusters, 16:12026 (R;US) 

[Surface chemistry at semiconductor-electrolyte interfaces]: An- 
nual report, year two, 16:10656 (R;US) 

CADMIUM TELLURIDES 

Multiple X-ray topography, 16:10399 (IA;SU) 

Study of radiation damages in HgCdTe crystals at high doses of 
implantation, 16:11948 (IA;SU;In Russian) 

X-ray standing waves in multicomponent crystals and het- 
erostructures, 16:10393 (IA;SU) 

CALCITE 

Part 1: The effect of lattice defects on the sintering of lithium flu- 
oride; Part 2: The morphology of calcium oxide from calcium 
carbonate decomposition, 16:10542 (R;US) 

Radionuclide migration as a function of mineralogy, 16:9678 
(R;US) 

CALCIUM 

Progress on evaluation of neutron nuclear data, 16:11894 

(RA;CN) 
CALCIUM 40 

Calculations of E1-resonance in *°Ca with account of 
1pih+phonon configurations, 16:11728 (IA;SU;In Russian) 

Effective numbers of heavy clusters in nuclei in realistic model, 
16:11770 (IA;SU;In Russian) 

CALCIUM 40 REACTIONS 

Influence of the 4.-order quantum corrections on ion-ionic po- 
tential in method of energy density functional, 16:11821 
(IA;SU;In Russian) 

CALCIUM 40 TARGET 

Experimental investigation and theoretical analysis of K* meson 
interaction with nuclei at mean energies, 16:11751 (IA;SU;In 
Russian) 

Influence of the 4.-order quantum corrections on ion-ionic po- 
tential in method of energy density functional, 16:11821 
(IA;SU;In Russian) 

Manifestation of nuclear matter inhomogeneous density effects 
in anomalous scattering of low-energy a particles by nuclei of 
medium weight, 16:11780 (JA;SU;In Russian) 

Microscopic deuteron potential with spin-orbital and tensor com- 
ponents, 16:11873 (R;SU;In Russian) 

Model of heavy ion elastic scattering with imaginary part of 
surface-type optical potential, 16:11852 (IA;SU;In Russian) 

The *°Ca(+y,n) exclusive differential cross sections, 16:11490 
(RA;AU) 

The proton spectral function of 4°Ca and “®Ca studied with the 
(e,e'p) reaction: An investigation of ground-state correlations, 
16:11492 (I;NL) 

Total cross sections of a-particle interaction with “Ca nuclei at 
energies of 26 and 35 MeV/nucleon, 16:11796 (IA;SU;In Rus- 
sian) 





CALCIUM 42 

The multipole mixing ratios of low-lying gamma-transitions in 

42Ca, 16:11491 (IA;EG) 
CALCIUM 42 TARGET 

Manifestation of nuclear matter inhomogeneous density effects 
in anomalous scattering of low-energy a particles by nuclei of 

_ medium weight, 16:11780 (IA;SU;In Russian) 

CALCIUM 44 TARGET 

lsomer ratios in the reactions with multi-nucleon outlet channel, 

16:11826 (IA;SU;In Russian) 
CALCIUM 48 REACTIONS 

Time of multi-nucleon transfer damping in heavy ion reactions, 

16:11851 (IA;SU;In Russian) 
CALCIUM 48 TARGET 

Manifestation of nuclear matter inhomogeneous density effects 
in anomalous scattering of low-energy a particles by nuclei of 
medium weight, 16:11780 (IA;SU;In Russian) 

The proton spectral function of “°Ca and “Ca studied with the 
(e,e’p) reaction: An investigation of ground-state correlations, 
16:11492 (I;NL) 

CALCIUM CHLORIDES 

Direct conversion of methane to Cz, and liquid fuels: Fourth 
quarterly technical progress report, July 1-September 30, 
1988, 16:9365 (R;US) 

CALCIUM COMPOUNDS 

See also CALCIUM OXIDES 

The composition and solubility of ettringite precipitated from 
combusted oil shale, 16:9588 (R;US) 

CALCIUM FLUORIDES 

Radiation induced effect on glow peak structure of natural cal- 

cium fluoride, 16:10537 (IA;EG) 
CALCIUM IONS 

Multiple electron capture in fast ion-atom collisions, 16:11283 

(R;US) 
CALCIUM OXIDES 
Application of MeV ions to the analysis and modification of high 
temperature superconducting materials: Final report, 
16:10501 (R;US) 
Direct conversion of methane to Co’s and liquid fuels: Sixth 
quarterly technical progress report, January 1—March 31, 
1989, 16:9367 (R;US) 
Direct conversion of methane to C2’s: Fifth quarterly technical 
progress report, October 1—December 31, 1988, 16:9366 
(R;US) 
Part 1: The effect of lattice defects on the sintering of lithium flu- 
oride; Part 2: The morphology of calcium oxide from calcium 
carbonate decomposition, 16:10542 (R;US) 
Phase formation in the Tl-Ca-Ba-Cu-O system, 16:10497 (R;US) 
Silver-sheathed multifilament wires, 16:10752 (R;US) 
CALCULATIONS (COMPUTER) 

See COMPUTER CALCULATIONS 
CALCULUS (DIFFERENTIAL) 

See DIFFERENTIAL CALCULUS 
CALIBRATION 

Detector efficiency and energy calibration of the CRD HPGe 
gamma spectrometer system, 16:10904 (R;PH) 

CALIBRATION STANDARDS 

Certification of a niobium metal reference material for neutron 
dosimetry (EC nuclear reference material 526), 16:10867 
(R;FR) 

Certification of a niobium metal reference material for neutron 
dosimetry (EC-NRM 525), 16:10866 (R;FR) 

Certification of a plutonium dioxide reference material for ele- 
mental analyses (EC-NRM 210), 16:10566 (R;FR) 

Certification of an aluminium metal reference material for neu- 
tron dosimetry (EC nuclear reference material 523), 16:10868 
(R;FR) 

CALIFORNIA 

Ecological evaluation of proposed discharge of dredged mate- 
rial from Oakland Harbor into ocean waters (Phase 1 of 
—42-foot project), 16:11067 (R;US) 

The flux and recovery of bioactive substances in the surface 
sediments of deep basins off southern California: Technical 
progress report, 16:11050 (R;US) 


CARBON 


Vertical and horizontal fluxes of selected radionuclides and trace 
metals off the coast of southern California: Annual report, 15 
November 1989-14 November 1990, 16:11051 (R;US) 

CALIFORNIUM 252 

A new approach to determine mass-charge-yields and kinetic 
energy distributions in fission, 16:10662 (R;IN) 

On possibility of study on breakup dynamics of compound nuclear 
system on bremsstrahlung yield, 16:11615 {IA;SU;In Russian) 

Progress on the experimental research works, 16:11637 (RA;CN) 

CALIFORNIUM 252 TARGET 
Reaction on hydrogen - a new method of search for polyneutrons 
in ternary fission of heavy nuclei, 16:11614 (IA;SU;in Russian) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CALORIMETRIC DOSEMETERS 

The Australian Commonwealth standard of measurement for 
absorbed radiation dose. Part 1: Part 1: control, monitoring 
and performance of the Urquhart graphite microcalorimeter, 
16:10848 (R;AU) 

CALORIMETRY 

Application of the photon-fluence scaling theorem to absorbed 
dose calorimetry for bremsstrahlung peak energy >1.02 MeV, 
16:11917 (R;AU) 

CAMAC SYSTEM 

A programmable electronic Microplex Driver Unit for readout of 

silicon strip detectors, 16:10905 (R;GB) 
CANADA 

The report on The Western Hemisphere Energy Cooperation 

Study, 16:10176 (R;US) 
CANCER 
See NEOPLASMS 


CANDU TYPE REACTORS 
See also KANUPP REACTOR 
Improvements in the neutron resonance treatment for cell calcu- 
lations, 16:9948 (RA;XA) 
Some physics aspects of the in-core fuel. management analysis 
for CANDU-PHW type reactors, 16:10023 (RA;XA) 
CANISTERS 
See CONTAINERS 


CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 


CAPSULES 
Metallic phase-change materials for solar dynamic energy stor- 
age systems, 16:9866 (R;US) 
CARBENES 
[Unimolecular and bimolecular reactions induced by state- 
specific vibrational excitation]: Technical progress report, 
16:10618 (R;US) 
CARBINOL 
See METHANOL 


CARBON 
See also ACTIVATED CARBON 
DIAMONDS 
GRAPHITE 
PYROLYTIC CARBON 

Deactivation by carbon of iron catalysts for indirect liquefaction: 
Quarterly technical progress report, March 16, 1990—June 15, 
1990, 16:9387 (R;US) 

Effects of relativity of RTEX in collisions of U%* with light targets, 
16:11288 (R;US) 

Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, June 15, 1988-September 15, 
1988, 16:9520 (R;US) 

Operation of 1.0 ton/day pressurized continuous gasifier.: En- 
trainment of particles, 16:9437 (IA;JP;in Japanese) 

Production of molecular sieving carbon by carbonization of mod- 
ified coal, 16:9452 (IA;JP;in Japanese) 

Reaction kinetics of char-CO, gasification at a high tempera- 
ture, 16:9441 (IA;JP;In Japanese) 

Study of high-temperature gas-particle reactions - (Plasma- 
particle reaction), 16:10484 (RA;US) 
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CARBON 12 


CARBON 12 

Angular dependence of polarization of residual nucleus in in- 
elastic scattering '*C(a, a’)'*C(9.64 MeV, 3-) at Ex = 27.2 
MeV, 16:11453 (IA;SU;In Russian) 

Calculation of '*C nucleus excitation spectra in the framework 
of a-cluster model, 16:11679 (IA;SU;In Russian) 

Calculation of spin characteristics of '*C(2*+) nucleus produced 
in inelastic alpha particle scattering with allowance for chan- 
nel coupling, 16:11814 (IA;SU;In Russian) 

Dynamic shape of deformation of excited states in nuclei, 
16:11813 (IA;SU;In Russian) 

Reconstruction of dynamic nuclear shape in experiments on 
investigation of angular correlation in '*°C(a,a-7y4.44)'*C reac- 
tion, 16:11465 (IA;SU;in Russian) 

Shape of dynamic deformation of '®C(2+) nucleus in the 
10B(a,d;) reaction, 16:11815 (IA;SU;In Russian) 


CARBON 12 REACTIONS 

Direct and statistical processes in collisions of '*C ions with '*C 
nuclei at E=60 MeV, 16:11449 (IA;SU;In Russian) 

Emission of cumulative electrons in collisions of intermediate- 
energy ions, 16:11833 (IA;SU;In Russian) 

Emission of fragments by excited compound nuclei, 16:11857 
(IA;SU;In Russian) 

Total cross sections of light nuclei interactions in Glauber- 
Sitenko theory, 16:11828 (IA;SU;In Russian) 


CARBON 12 TARGET 

a-particle transfer reaction in He ion interaction with 1p-shell 
nuclei, 16:11454 (IA;SU;In Russian) 

12C@He, d) 1’3N and '*C(a,d) '4N reactions at E@He) = 98.0 
MeV and E(a) = 90 MeV, 16:11460 (IA;SU;In Russian) 

Angular dependence of polarization of residual nucleus in in- 
elastic scattering '*C(a, a’)'*C(9.64 MeV, 3) at E, = 27.2 
MeV, 16:11453 (IA;SU;In Russian) 

Angular distribution of gamma quanta from the '*C(p,7)'*N reac- 
tion measured with thick target, 16:11468 (IA;SU;In Russian) 
Diffraction description of polarization phenomena during elastic 
scattering and disintegration of ®Li ions by atomic nuclei, 

16:11777 (IA;SU;In Russian) 

Direct and statistical processes in collisions of '*C ions with '*C 
nuclei at E=60 MeV, 16:11449 (IA;SU;In Russian) 

Direct one-stage processes in the '*C(He, ”7Be)®Be reaction at 
E(@He) = 60 MeV, 16:11456 (IA;SU;In Russian) 

Experimental investigation and theoretical analysis of Kt meson 
interaction with nuclei at mean energies, 16:11751 (IA;SU;In 
Russian) 

Mechanisms of the He, ®Li) reactions on °Be, 1*C, 18C nuclei, 
16:11455 (IA;SU;In Russian) 

Microscopic deuteron potential with spin-orbital and tensor com- 
ponents, 16:11801 (IA;SU;in Russian) 

Microscopic deuteron potential with spin-orbital and tensor com- 
ponents, 16:11873 (R;SU;In Russian) 

Nuclear rainbow effect in elastic scattering of SHe nuclei by '*C 
nuclei at energies E(*He) = 72-98 MeV, 16:11798 (IA;SU;In 
Russian) 

On the fragmentation of helium-3 ions at energy of 283 MeV in 
the complex nuclei field, 16:11804 (IA;SU;In Russian) 

Parametrization of cross sections for neutron interaction with 
1H, 2H and '*C nuclei at energies between 20 and 90 MeV, 
16:11443 (R;PL) 

Ratio of K*'*C and K*d total cross sections at mean energies, 
16:11750 (IA;SU;In Russian) 

Studies of fluctuation processes in nuclear collisions: Progress 
report, April 15, 1990—February 15, 1991, 16:11645 (R;US) 


CARBON 13 
Solid state 1°C-NMR studies on coal and coal oxidation, 
16:9482 (IA; JP;ln Japanese) 


CARBON 13 TARGET 
Mechanisms of the (He, ®Li) reactions on °Be, 12C, 13C nuclei, 
16:11455 (IA;SU;In Russian) 
New approach to calculation of form factors of neutron direct 
transfer reaction, 16:11803 (IA;SU;In Russian) 
Study on the (He,t) and (@He,d)reactions on 'SC and '4N nu- 
clei, 16:11459 (IA;SU;In Russian) 
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CARBON 14 
Detection of radiocarbon in the cyclotrino, 16:10673 (R;US) 
Determination of carbon-14 environmental samples by mixing 
14COp with a liquid scintillator, 16:10958 (R;ES;in Spanish) 


CARBON 14 COMPOUNDS 
Determination of carbon-14 environmental samples by mixing 
14CO, with a liquid scintillator, 16:10958 (R;ES;in Spanish) 
Potential '*CO. releases from spent fuel containers at Yucca 
Mountain, 16:10678 (R;US) 


CARBON 20 
Neutron emission after 6-decay of 2°C, 4°-42P and 444S 
neutron-rich isotopes, 16:11473 (IA;SU;In Russian) 


CARBON DIOXIDE 

Analysis of high frequency surface-induced concentration fluctu- 
ations, 16:10956 (R;US) 

Determination of carbon-14 environmental samples by mixing 
14CO> with a liquid scintillator, 16:10958 (R;ES;In Spanish) 
Feasibility of biodegrading TNT-contaminated soils in a slurry 

reactor: Final report, 16:11113 (R;US) 

Feasibility study to develop technology using applicable new en- 
ergy to the global environmental problem (desertification), 
16:9851 (R;JP;iIn Japanese) 

Mechanisms controlling the production and transport of 
methane, carbon dioxide, and dissolved solutes within a large 
boreal peat basin: Progress report, July 27, 1990—January 
15, 1991, 16:11009 (R;US) 

Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, March 15, 1988—June 15, 1988, 
16:9519 (R;US) 

Monitoring the response of the upper troposphere/lower strato- 
sphere to a greenhouse gas scenario: Progress report, May 
1, 1990—April 30, 1991, 16:10966 (R;US) 

Studies of atmospheric molecules by multiphoton spectroscopy: 
Progress report, December 1989—December 1990, 16:11248 
(R;US) 

The dilemma of fossil fuel use and global climate change, 
16:9496 (R:US) 

The potential role of nuclear power in controlling CO. emis- 
sions, 16:10959 (R;US) 

The processing of simulated high-level radioactive waste 
sludges containing nitrites and mercury, 16:9749 (R;US) 

Thermohaline circulations and global climate change: Annual 
progress report No. 1, July 15, 1990—January 14, 1991, 
16:10969 (R;US) 

CARBON DIOXIDE INJECTION 

Cyclic COz injection for light oil recovery: Performance of a cost 
shared field test in Louisiana: [Progress report], October— 
December 1990, 16:9537 (R;US) 

Modeling of asphaltene and wax precipitation, 16:9542 (R;US) 


CARBON DIOXIDE LASERS 
Realization of a high energy, high beam quality carbon dioxide 
laser with a SFUR cavity, 16:10753 (R;IT) 


CARBON MONOXIDE 

Alkali/TX2 catalysts for CO/H2 conversion to C,-C,4 alcohols: 
Technical progress report, September—-November 1990, 
16:9373 (R;US) 

Deactivation by carbon of iron catalysts for indirect liquefaction: 
Quarterly technical progress report, March 16, 1990-—June 15, 
1990, 16:9387 (R;US) 

Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, March 15, 1988—June 15, 1988, 
16:9519 (R;US) 

CARBON STEELS 

A study of carbon steel corrosion inhibition by phosphate ions 
and by an organic buffer using a scanning vibrating electrode, 
16:10335 (R;US) 


CARBON TETRACHLORIDE 
Remote detection of organics using Fourier transform infrared 
spectroscopy, 16:10563 (R;US) 
CARBONIZATION 
Investigation on partially carbonized charges of a shock-cooled 
coke oven. part 1, 16:9392 (IA;JP;In Japanese) 





CARBORANES 

Geometrical parameters of borane derivatives and their elec- 

tronic structure, 16:10647 (IA;SU) 
CARBOXYLIC ACIDS 

Nuclear Medicine Program progress report for quarter ending 

September 30, 1990, 16:11135 (R;US) 
CARCINOGENS 

MDA (Methylene diamiline) free encapsulating formulations, 

16:10553 (R;US) 
CARROTS 

Characterization of embryo-specific genes: Progress report on 
second year research activity, April 1, 1988—March 31, 1989, 
16:11104 (R;US) 

Characterization of embryo-specific genes: Progress report, 
April 1, 1987—March 31, 1988, 16:11193 (R;US) 

CARS SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
CASINGS 
See COVERINGS 
CASINGS (WELL) 
See WELL CASINGS 
CASKS 

See also SPENT FUEL CASKS 

A preliminary evaluation of the ability of from-reactor casks to 
geometrically accommodate commercial LWR spent nuclear 
fuel, 16:10680 (R;US) 

An analysis of parameters affecting slapdown of transportation 
packages, 16:9623 (R;US) 

Benchmark shielding calculations for the NEACRP [Nuclear En- 
ergy Agency-Committee on Reactor Physics] Working Group 
on shielding assessment of transportation packages, 
16:10691 (R;US) 

Puncture test of a package - comparison between experimental 
test and dynamic analysis, 16:10679 (R;FR) 

The penetration of aerosols through fine capillaries, 16:9614 
(R;GB) 

CASTE (INSECTS) 

See INSECTS 

CASTING MOLDS 

Preliminary concepts for high-temperature mold heating and 
cooling: Final report, 16:10690 (R;US) 

Prototype casting fabrication by stereolithography, 16:10541 

{US) 
CASTOR TOKAMAK 

An ohmic heating circuit for the CASTOR tokamak, 16:12103 

(R;CS) 
CATALYSTS 
Activated Carbon 

Catalylic dealkylation of alkylbenzene and coal derived oil with 
steam.: Activity of Fesub 2Osub 3-NiO/ active carbon support 
catalyst, 16:9463 (IA;JP;in Japanese) 

Activation Energy 

Hydrogenation of coal using “Chromium oxide catalysts”, 

16:9419 (IA;JP;in Japanese) 
Aluminium Oxides 

Catalytic cracking of coal derived middie and heavy distillate, 

16:9424 (IA;JP;In Japanese) 
By-Products 

Studies on the catalysts for coal liquefaction. (VIll).: Specific be- 
haviours of various catalysts in the hydrogenolysis of a 
solvent-refined lignite (effect of reaction time), 16:9410 
(IA;JP;in Japanese) 

Catalyst 

Catalylic dealkylation of alkylbenzene and coal derived oil with 
steam.: Activity of Fesub 2Osub 3-NiO/ active carbon support 
catalyst, 16:9463 (IA;JP;in Japanese) 

Catalytic Effects 

Studies on the catalysts for coal liquefaction. (Vill).: Specific be- 
haviours of various catalysts in the hydrogenolysis of a 
solvent-refined lignite (effect of reaction time), 16:9410 
(IA;JP;In Japanese) 

Chemical Activation 

Catalytic activities of iron sulfate and sulfide for liquefaction of 

Yallourn coal, 16:9413 (IA;JP;in Japanese) 


CATALYSTS 
lron Sulfides 


Deactivation and regeneration of molybdate catalyst via oxida- 
tion, 16:9428 (IA;JP;in Japanese) 

Effect of molybdenum structure of catalyst on hydrogenation of 
aromatic rings and cleavage of C-C bonds, 16:10355 
(IA;JP;in Japanese) 

Effect of pretreatments on the two-stage hydrotreatment of coal 
liquid vacuum residue, 16:9425 (IA;JP;in Japanese) 

Hydrocracking of coal-derived liquids and related compounds 
over zeolite catalysts, 16:9415 (IA;JP;in Japanese) 

Hydrogenation of coal using “Chromium oxide catalysts’, 
16:9419 (IA;JP;in Japanese) 

Chemical Preparation 

Alkali/TX2 catalysts for CO/H2 conversion to C;-C, alcohols: 
Technical progress report, September-November 1990, 
16:9373 (R;US) 

Mechanism of hydrodenitrogenation preparation and characteri- 
zation of acidic molybdena catalysts (Part 3): Third quarter 
report, April 1—June 30, 1990, 16:10625 (R;US) 

Preparation of hydroprocessing catalyst using organic com- 
plexes, 16:9427 (IA;JP;in Japanese) 

Chromium Oxides 

Hydrogenation of coal using “Chromium oxide catalysts’, 

16:9419 (IA;JP;in Japanese) 
Coal Liquefaction 

Effect of catalyst concentration on coal conversion, 16:9417 

(IA;JP;In Japanese) 
Deactivation 

Deactivation and regeneration of Fe-group catalyst in coal gasi- 
fication, 16:9434 (IA;JP;in Japanese) 

Deactivation by carbon of iron catalysts for indirect liquefaction: 
Quarterly technical progress report, March 16, 1990—June 15, 
1990, 16:9387 (R;US) 

Denitration 
Deactivation and regeneration of molybdate catalyst via oxida- 
tion, 16:9428 (IA;JP;in Japanese) 
Design 
Materials-by-design, 16:10345 (RA;US) 
Dispersions 

Deactivation and regeneration of Fe-group catalyst in coal gasi- 

fication, 16:9434 (IA;JP;in Japanese) 
Hazardous Materials 

Hydrocracking of coal-derived liquids and related compounds 
over zeolite catalysts, 16:9415 (IA;JP;in Japanese) 

Studies of coal liquefaction. (63).: Catalysis of sulfided iron and 
molybdenum, 16:9422 (IA;JP;in Japanese) 


Hydrogen Transfer 
Hydrogen transfer to aromatics by iron catalyst, 16:9416 
(IA;JP;In Japanese) 
Hydrogenation 
Coal liquefaction using bottom recycle.: Effect of hydrogenation 
catalyst at first stage, 16:9418 (IA;JP;In Japanese) 
Hydrodeoxygenation of dibenzofuran on catalyst for secondary 
hydrogenation of coal-derived liquid, 16:9423 (IA;JP;In Japan- 
ese) 
Hydrogen transfer to aromatics by iron catalyst, 16:9416 
(IA;JP;in Japanese) 
Preparation of hydroprocessing catalyst using organic com- 
plexes, 16:9427 (IA;JP;In Japanese) 
Studies of coal liquefaction. (63).: Catalysis of sulfided iron and 
molybdenum, 16:9422 (IA;JP;in Japanese) 
interatomic Forces 
Deactivation and regeneration of Fe-group catalyst in coal gasi- 
fication, 16:9434 (IA;JP;in Japanese) 
iron 
Deactivation and regeneration of Fe-group catalyst in coal gasi- 
fication, 16:9434 (IA;JP;in Japanese) 
Hydrogen transfer to aromatics by iron catalyst, 16:9416 
(IA;JP;in Japanese) 
lron Sulfides 
Studies of coal liquefaction. (63).: Catalysis of suifided iron and 
molybdenum, 16:9422 (IA;JP;In Japanese) 
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CATALYSTS 
Ligands 


Ligands 

Effect of molybdenum structure of catalyst on hydrogenation of 
aromatic rings and cleavage of C-C bonds, 16:10355 
(IA;JP;In Japanese) 

Modifications 

Catalylic dealkylation of alkylbenzene and coal derived oil with 
steam.: Activity of Fesub 2Osub 3-NiO/ active carbon support 
catalyst, 16:9463 (IA;JP;in Japanese) 

Molybdates 

Deactivation and regeneration of molybdate catalyst via oxida- 

tion, 16:9428 (IA;JP;in Japanese) 
Molybdenum 

Catalytic cracking of coal derived middle and heavy distillate, 
16:9424 (IA;JP;in Japanese) 

Effect of molybdenum structure of catalyst on hydrogenation of 
aromatic rings and cleavage of C-C bonds, 16:10355 
(IA;JP;in Japanese) 

Preparation of hydroprocessing catalyst using organic com- 
plexes, 16:9427 (IA;JP;In Japanese) 

Molybdenum Sulfides 

Studies of coal liquefaction. (63).: Catalysis of sulfided iron and 

molybdenum, 16:9422 (IA;JP;in Japanese) 
Nickel 

Catalytic cracking of coal derived middle and heavy distillate, 
16:9424 (IA;JP;In Japanese) 

Preparation of hydroprocessing catalyst using organic com- 
plexes, 16:9427 (IA;JP;in Japanese) 

Nickel Sulfides 

Studies of coal liquefaction. (63).: Catalysis of sulfided iron and 

molybdenum, 16:9422 (IA;JP;In Japanese) 
Oxidation 

Deactivation and regeneration of molybdate catalyst via oxida- 

tion, 16:9428 (IA;JP;In Japanese) 
Quantity Ratio 

Effect of catalyst concentration on coal conversion, 16:9417 

(IA;JP;In Japanese) 
Regeneration 

Deactivation and regeneration of Fe-group catalyst in coal gasi- 
fication, 16:9434 (IA;JP;in Japanese) 

Deactivation and regeneration of molybdate catalyst via oxida- 
tion, 16:9428 (IA;JP;in Japanese) 

Sample Preparation 

Hydrogenation of coal using “Chromium oxide catalysts”, 

16:9419 (IA;JP;in Japanese) 
Specificity 

Direct conversion of methane to Co's and liquid fuels: Second 
quarterly technical progress report, January 1—March 31, 
1988: Revision 1, 16:9364 (R;US) 

Synthesis 

Advanced, soluble hydroliquefaction and hydrotreating cata- 
lysts: Quarterly report No. 1, August 7, 1990—October 6, 
1990, 16:9386 (R;US) 

Zeolites 

Hydrocracking of coal-derived liquids and related compounds 

over zeolite catalysts, 16:9415 (IA;JP;In Japanese) 
CATHODES 

See also PHOTOCATHODES 

Fabrication of silicon field emission tips for vacuum microelec- 
tronics by KOH/Alcohol/Water etching, 16:10772 (R;US) 

CATION EXCHANGE CAPACITY 

See CATIONS 

ION EXCHANGE 
CATIONS 

Indirect fluorometric detection techniques on thin layer chro- 
matography and effect of ultrasound on gel electrophoresis, 
16:10604 (R;US) 

CATTENOM-3 REACTOR 

Order of 4 August 1989 on licensing liquid radioactive effluent 
releases from the Cattenom nuclear production centre (units 3 
and 4), 16:9799 (I;FR;In French) 

CATTENOM-4 REACTOR 

Order of 4 August 1989 on licensing liquid radioactive effluent 
releases from the Cattenom nuclear production centre (units 3 
and 4), 16:9799 (I;FR;In French) 


586 ERA Vol. 16, No. 4 


CAULIFLOWER 
See BRASSICA 
CAVITY RESONATORS 
Modeling a ferrite-tuned RF cavity, 16:10827 (R;US) 
Quasi-optical gyrotron development at the CRPP, 16:12111 
CELL GROWTH (PLANT) 
See PLANT CELLS 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLS (PLANT) 
See PLANT CELLS 
CELLS (REACTOR) 
See REACTOR CELLS 
CEMENTS 

See also PORTLAND CEMENT 

Fundamental studies on the utilization of coal gasification slag 
for cement, 16:9439 (IA;JP;In Japanese) 

High tensile cement pastes as a low energy substitute for met- 
als, plastics, ceramics, and wood: Phase 1, Preliminary 
technological evaluation: Task 1, The state-of-the-art: An as- 
sessment: Progress summary, 16:10516 (R;US) 

The analysis and comparison of the ions present in the pore wa- 
ter of different cement systems, 16:9629 (R;GB) 

Thermodynamic modelling and aqueous chemistry in the CaO- 
Alz03-SiO2-H2O system, 16:9631 (R;GB) 

CENTRAL AMERICA 

See also GUATEMALA 

The report on The Western Hemisphere Energy Cooperation 
Study, 16:10176 (R;US) 

CENTRAL HEATING PLANTS 
District cooling: Phase 2, Direct freeze ice slurry system testing: 
[Progress report for 4th quarter 1990], 16:10303 (R;US) 
CENTRIFUGAL CONTACTORS 
See EXTRACTION APPARATUSES 
CENTRIFUGE ENRICHMENT PLANTS 

Realities of verifying the absence of highly enriched uranium 

(HEV) in gas centrifuge enrichment plants, 16:9781 (R;US) 
CENTRIFUGES 

Proof of concept and performance optimization of high gravity 
batch type centrifuge for dewatering fine coal: Quarterly tech- 
nical progress report No. 4, June 20, 1990—September 20, 
1990, 16:9336 (R;US) 

CERAMIC MELTERS 

Control of radioactive waste glass melters: Part 1, Preliminary 
general limits at Savannah River, 16:9750 (R;US) 

Design requirement for dual air supplies to melter borescope, 
16:9658 (R;US) 

CERAMICS 
Corrosion Resistance 

Composite heat exchanger materials support, 16:10475 (RA;US) 

Development of advanced composite ceramic heat exchanger 
system, 16:10273 (RA;US) 

HiPHES [high pressure heat exchange system] development of 
a convective steam reformer, 16:10275 (RA;US) 

ORNL [Oak Ridge National Laboratory] overview of materials 
support work, 16:10476 (RA;US) 

Data Base Management 

Ceramic Technology for Advanced Heat Engines project data- 

base: September 1989 summary report, 16:10320 (R;US) 
Electron Microscopy 

Fractal analysis of crystalline surfaces at atomic resolution, 

16:12027 (R;AU) 
Fabrication 

Bone formation: The rules for fabricating a composite ceramic, 
16:11101 (R;US) 

Ceramic fabrication R&D: Quarterly technical progress report, 
April 1-June 30, 1990, 16:10232 (R;US) 

Ceramic fabrication R&D: Quarterly technical progress report, 
January 1—March 31, 1990, 16:10233 (R;US) 

Fractals 

Fractal analysis of crystalline surfaces at atomic resolution, 

16:12027 (R;AU) 





Fracture Mechanics 

INEL [Idaho National Engineering Laboratory] support for as- 
sessment of strength limiting flaws in ceramic heat exchanger 
components, 16:10281 (RA;US) 

lonic Conductivity 

Production and characterization of Nasicon ceramics, 16:10171 

(1;DK;In Danish) 
Materials Testing 

ORNL [Oak Ridge National Laboratory] overview of materials 

support work, 16:10476 (RA;US) 
Mechanical Properties 

HiPHES [high pressure heat exchange system] development of 
a convective steam reformer, 16:10275 (RA;US) 

Oak Ridge National Laboratory materials highlights, 16:10454 
(R;US) 

Nondestructive Testing 

Assessment of strength limiting flaws in heat exchanger compo- 
nents, 16:10280 (RA;US) 

INEL [Idaho National Engineering Laboratory] support for as- 
sessment of strength limiting flaws in ceramic heat exchanger 
components, 16:10281 (RA;US) 

Phase Transformations 

Ferroelectric and ferroelastic domain structures in piezoelectric 
ceramics, 16:10504 (R;AU) 

Study of high-temperature gas-particle reactions - (Plasma- 
particle reaction), 16:10484 (RA;US) 

Piezoelectricity 

Ferroelectric and ferroelastic domain structures in piezoelectric 

ceramics, 16:10504 (R;AU) 
Plasma Heating 

Study of high-temperature gas-particle reactions - (Plasma- 

particle reaction), 16:10484 (RA;US) 
Research Programs 

Fossil Energy Advanced Research and Technology Develop- 
ment Materials Program semiannual progress report for the 
period ending September 30, 1990, 16:9460 (R;US) 

Thermal Degradation 
Composite heat exchanger materials support, 16:10475 (RA;US) 
Tribology 

Excimer laser surface processing for tribological applications in 
metals and ceramics, 16:10448 (R;US) 

The role of soft (metallic) film in tribological behavior of ceramic 
materials, 16:10474 (R;US) 

CEREBELLUM 
A computational model of the cerebellum, 16:11139 (R;US) 
CERIUM 

Direct conversion of methane to C2's and liquid fuels: Sixth 
quarterly technical progress report, January 1—March 31, 
1989, 16:9367 (R;US) 

CERIUM 136 TARGET 

Dependence of isomer ratio on alpha particle energy in 
the 1°Te(a,n)'33™38Xe and 136Ce(a,n)'S9™8Nd reactions, 
16:11558 (IA;SU;In Russian) 

CERIUM 140 

Lifetimes of '4°Ce excited states populated in the '4°La decay, 

16:11544 (IA;SU;In Russian) 
CERIUM 140 TARGET 

Analysis of intermediate structure in (+, n) cross sections on nu- 
clei with N=82, 16:11551 (IA;SU;In Russian) 

Progress on measurement of neutron capture cross section, 
16:11414 (RA;CN) 

CERIUM 141 

Extraction and separation of Ce(IV), Ce(Ill), La(ill) and Y{(IIl) 
from nitric acid solutions by DI-(2-ethylhexyl)-phosphoric acid, 
16:10629 (IA;EG) 

CERIUM ALLOYS 

Double 4f-collapse in Ceo 9_,¥bxTho,;, 16:12021 (R;SU;In Rus- 
sian) 

Measurement of thermal conductivity and thermoelectric power 
of small samples between 1.5 K and 300 K. Application to the 
study of Nb Seo-2H, Ce Ptp Sig and YBa2Cu30¢ 12, 16:10359 
(R;FR;In French) 


CERIUM IONS 

Double 4f-collapse in Cep 9_, YbxTho.;, 16:12021 (R;SU;In Rus- 
sian) 

Xanes investigation of pH effects during cerium-sealing of an- 
odized aluminum, 16:10334 (R;US) 

CERIUM OXIDES 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: Fourth quarterly technical progress report, 16:9495 
(R;US) 

CESIUM 133 

On the gamma radiation intensity in the Ba-133 decay, 

16:11541 (IA;SU;In Russian) 
CESIUM 134 

Internal conversion of gamma transitions with E,>1 MeV in the 

134Cs — ™Ba decay, 16:11542 (IA;SU;in Russian) 
CESIUM 135 

Performance assessment caiculational exercises: PACE [Per- 
formance Assessment Calculational Exercises]-90: Overview 
and summary, 16:9699 (R;US) 

CESIUM 137 

Application of crown-ethers to cesium and strontium removal 
from Marcoule reprocessing concentrate, 16:9636 (R;FR) 

Summary of radioactive solid waste burials in the 200 Areas 
during CY 1987, 16:9741 (R;US) 

The fifth BIOMOVS meeting: 
16:11049 (R;US) 

CESIUM BROMIDES 
On study of valence electron distribution by high-energy elec- 
tron diffraction, 16:10638 (IA;SU) 
CESIUM COMPOUNDS 
See also CESIUM BROMIDES 
CESIUM IODIDES 

Utilization of the method of vibrational spectroscopy for investi- 
gation of platinum metal nitrocomplexes, 16:10635 (IA;SU;In 
Russian) 

CESIUM IODIDES 

Phase transitions and equation of state of Csi under high pres- 
sure and the development of a focusing system for x-rays, 
16:10543 (R;US) 

CFFF 
See MHD GENERATOR CFFF 
CHARGE DENSITY 
Charge and spin fluctuations in the density functional theory, 
16:11925 (R;US) 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
BETA PARTICLES 
IONS 
The image potential in scanning transmission electron mi- 
croscopy and scanning tunneling microscopy, 16:11924 (R;US) 
CHARGED-PARTICLE ACTIVATION 
See CHARGED PARTICLES 
CHARGED-PARTICLE TRANSPORT 

Response matrix Monte Carlo based on a general geometry lo- 

cal calculation for electron transport, 16:11916 (R;US) 
CHARM PARTICLES 

See also LAMBDA C PLUS 

Experimental study of heavy flavor physics and SSC research 
and development at The University of Mississpi: Progress re- 
port, March 1, 1990—December 31, 1990, 16:11307 (R;US) 

CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
January—March 1990, 16:9358 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
July-September 1989, 16:9357 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
January—March 1990, 16:9358 (R;US) 

LLNL [Lawrence Livermore National Laboratory] Oil Shale Pilot 
Plant status report, 16:9586 (R;US) 
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CHARS 


Measurement and modeling of advanced coal conversion pro- 
cesses: 15th quarterly report, April 1, 1990—June 30, 1990, 
16:9349 (R;US) 

Reaction kinetics of char-CO. gasification at a high tempera- 
ture, 16:9441 (IA;JP;ln Japanese) 

Thermally induced structural changes in coal combustion: Quar- 
terly progress report, August 1, 1990—October 31, 1990, 
16:9521 (R;US) 

CHARTS 
See DIAGRAMS 
CHEMICAL ACTIVATION 

Studies on the hydroprocessing of deashed oil. (7).: Effect of 
the ash concentration on the catalyst deactivation, 16:9426 
(IA;JP;In Japanese) 

CHEMICAL ANALYSIS 
See also NUCLEAR REACTION ANALYSIS 
QUANTITATIVE CHEMICAL ANALYSIS 

Comparison of chemical composition for hydrocracking products 
of coals and other organic resourses by using GC/MS chro- 
matograms, 16:9456 (IA;JP;In Japanese) 

Development and application of isotopic methods in engineering 
and technology. Nuclear methods in geology and hydrogeol- 
ogy: Proceedings of the Polish symposium, 11-14 September 
1985, Zakopane, 16:11025 (R;PL;In Polish) 

Hard and soft mathematical models for simulation in some ana- 
lytical chemical system, 16:10564 (I;ES;In Spanish) 

Quality assurance for health and environmental chemistry: 
1989, 16:10977 (R;US) 

Rapid pyrolysis of coals in down-flow reactor.: Analysis of Tai- 
heiyou coal tar by GC/MS, 16:9451 (IA;JP;in Japanese) 

CHEMICAL BONDS 

Analysis of hydrolysis products of Yallourn brown coal, 16:9483 
(IA;JP;in Japanese) 

Kinetic and equilibrium study of the 2,3- 
furan ortho-quinodimethane - 4,5-dihydrocyclobuta[b]furan 
and 9,10-phenanthrene ortho-quinodimethane -  1,2- 
dihydrocyclobuta-[1]phenanthrene _interconversions and 
related studies, 16:10649 (R;US) 

CHEMICAL EFFLUENTS 

Development of critical life stage assays: Teratogenic effects of 
SRS effluent components on freshwater fish, gambusia: Final 
report, 16:11195 (R;US) 

Effects of outcropping groundwater from the F- and H-Area 
seepage basins on the distribution of fish in Four Mile Creek, 
16:11090 (R;US) 

Emergency Doses (ED) - Revision 3: A calculator code for envi- 
ronmental dose computations, 16:11003 (R;US) 

Spatial and temporal variation in biomonitoring data, 16:11044 
(R;US) 

CHEMICAL FEEDSTOCKS 

Surveying research of convension system of CO2 to hydrocar- 
bon by microorganisms and etc., 16:11138 (R;JP;in Japanese) 

The ECUT biocatalysis project, 16:10287 (RA;US) 

CHEMICAL INDUSTRY 

Synthesis and optimization of integrated chemical processes - 
(Introduction - Data from project reviews, July 17-18, 1990), 
16:10288 (RA;US) 

CHEMICAL PLANTS 

Materials-by-design, 16:10345 (RA;US) 

The collaborative program of research in engineering science: 
Annual report, September 1, 1989-December 31, 1990, 
16:10674 (R;US) 

WSSRAP [Weldon Spring Site Remedial Action Project] chemi- 
cal plant geotechnical investigations: Appendix B, Phase 2, 
Borehole, piezometer and test pit logs, 16:11011 (R;US) 

WSSRAP [Weldon Spring Site Remedial Action Project] chemi- 
cal plant geotechnical investigations: Appendix A, Phase 1, 
Borehole, piezometer and test pit logs, 16:11010 (R;US) 

Weldon Spring Site Remedial Action Project chemical plant 
geotechnical investigations: Appendix C-1, Coordinates of 
boreholes; Appendix C-2, Groundwater level monitoring data 
(August 1989—August 1990); Appendix D, Laboratory soil test 
data sheets; Appendix D-1, Summary of permeability test re- 
sult corrections, 16:11012 (R;US) 
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CHEMICAL PROPERTIES 

Properties of cleaned coal produced by gravity separation 

method, 16:9340 (IA;JP;in Japanese) 
CHEMICAL REACTION KINETICS 

Effect of coal macerals on CO. gasification, 16:9433 (IA;JP;In 
Japanese) 

CHEMICAL REACTION YIELD 

Study on the chromatographic analysis of the brown coal- 
derived preasphaltenes. Part 2, 16:9455 (IA;JP;in Japanese) 

CHEMICAL REACTIONS 
See also ALKYLATION 
DEALKYLATION 
DENITRIFICATION 
FISCHER-TROPSCH SYNTHESIS 
HYDROGENATION 
OXIDATION 

Novel reactor configuration for synthesis gas conversion to alco- 
hols: Quarterly report, October 1—December 31, 1989, 
16:9377 (R;US) 

CHEMICAL REACTORS 

A study of fluidized bed dynamical behavior: A chaos perspec- 
tive, 16:10712 (R;US) 

Coal liquefaction test by using tubing bomb microreactor, 
16:9404 (IA;JP;ln Japanese) 

Design of a high activity and selectivity alcohol catalyst: First 
quarterly report, August 7, 1990—November 6, 1990, 16:9845 
(R;US) 

Flash hydropyrolysis of coals under high pressure, 16:9447 
(IA;JP;in Japanese) 

Methane to methanol conversion by direct partial oxidation, 
16:9458 (R;US) 

Methanol reformers for fuel cell powered vehicles: Some design 
considerations, 16:10238 (R;US) 

Novel reactor configuration for synthesis gas conversion to alco- 
hols: Quarterly report, April 1, 1990—June 30, 1990, 16:9379 
(R;US) 

Novel reactor configuration for synthesis gas conversion to alco- 
hols: Quarterly report, January 1, 1990—-March 31, 1990, 
16:9378 (R;US) 

Rapid pyrolysis of coals in down-flow reactor.: Influence of 
length of heating section and temperature of heat carrier, 
16:9448 (IA;JP;in Japanese) 

CHEMICAL SPILLS 

Description of interview data regarding Pittsburgh and conflu- 
ence toxic chemical accidents, 16:11199 (R;US) 

Implications of SARA Title Ill for community-based emergency 
planning in the US Army chemical stockpile disposal program: 
The acquisition of emergency equipment, 16:11198 (R;US) 

Protective Action Evaluator for Chemical Emergencies: A user's 
manual (MS-DOS® Version 1.0), 16:12257 (R;US) 

CHEMICAL WARFARE AGENTS 

Establishing functional requirements for emergency manage- 

ment information systems, 16:10953 (R;US) 
CHEMICAL WASTES 

Waste minimization at the Department of Energy's Hanford Site, 

16:9745 (R;US) 
CHERENKOV RADIATION 
Particularities of Vavilov-Cherenkov radioradiation from cas- 
cades of elementary particle, 16:11904 (IA;SU;in Russian) 

CHERNOBYLSK-4 REACTOR 

Chernobyl source term estimation, 16:10117 (R;US) 
CHI RESONANCES 

See MESONS 
CHI-2800 RESONANCES 

See MESONS 
CHI-3455 RESONANCES 

See MESONS 
CHIRALITY 

Chiral realization of the non-leptonic weak interactions, 

16:11373 (R;AT) 
CHLOR-ALKALI INDUSTRY 
See CHEMICAL INDUSTRY 
CHLORINE 
SODIUM CARBONATES 





CHLORINATED ALIPHATIC HYDROCARBONS 

See also CARBON TETRACHLORIDE 

CHLOROFORM 

A risk-based cleanup criterion for PCE in soil, 16:11036 (R;US) 

Diffusion of trichloroethylene through the threaded joints of PVC 
[polyvinylchloride] pipe, 16:11091 (R;US) 

Literature review and preliminary assessment of biological 
transformations and biotreatment technology for petroleum 
hydrocarbons and chlorinated solvents, 16:11031 (R;US) 

Thermal properties of polyisocyanurate foam board insulation 
blown with CFC-11 substitutes, 16:10249 (R;US) 

CHLORINATED AROMATIC HYDROCARBONS 

Literature review and preliminary assessment of biological 
transformations and biotreatment technology for petroleum 
hydrocarbons and chlorinated solvents, 16:11031 (R;US) 

PCB studies on fish from Watts Bar, Fort Loudoun, Tellico, and 
Melton Hill Reservoirs, 1988, 16:11078 (R;US) 

Results of PCB and chiordane analyses on fish collected from 
Nickajack Reservoir in January and February 1989, 16:11077 
(R;US) 

Spatial and temporal variation in biomonitoring data, 16:11044 
(R;US) 

CHLORINE 

Intense field non-resonant multiphoton absorption of diatomic 
molecules, 16:11239 (R;US) 

Photometric on-line monitor for total oxidants in the ports purge 
cascade, 16:9598 (R;US) 

Spatial and temporal variation in biomonitoring data, 16:11044 
(R;US) 

CHLORINE 36 

A study plan for determining recharge rates at the Hanford Site 

using environmental tracers, 16:11071 (R;US) 
CHLORINE 37 
Resonances in °°S(p,-y)°7Cl reaction, 16:11479 (IA;SU;In Rus- 
sian) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE ISOTOPES 
See also CHLORINE 36 
CHLORINE 37 

Observation of new neutron-rich “Si, “5-©P, 48S and 5'C! nu- 
clei in the heavy ion reactions at 44 MeV/A, 16:11493 
(IA;SU;In Russian) 

CHLORINE LOGS 
See NEUTRON-GAMMA LOGGING 
CHLORITE MINERALS 
Alteration of chlorite and its relevance to uranium migration, 
16:11024 (IA;AU) 
CHLOROBUTADIENE 
See NEOPRENE 
CHLOROFORM 

Remote detection of organics using Fourier transform infrared 

spectroscopy, 16:10563 (R;US) 
CHLOROPHYLL 
The magnesium chelation step in chlorophyll biosynthesis: 
Technical progress report for 1990, 16:11094 (R;US) 

CHLOROPRENE 

See NEOPRENE 
CHONDROSARCOMAS 

See SKELETAL DISEASES 
CHOOZ REACTOR 

See ARDENNES REACTOR 
CHROMATID DELETIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMIUM 

Growth characterization of films, prepared by laser evaporation 
of transition metals, 16:10410 (IA;SU) 

Structure analysis of amorphous condensates Fe and Cr, 
16:10425 (IA;SU) 

CHROMIUM 50 

Energy levels of 5°Cr nucleus with isospin T=3, 16:11715 

(IA;SU;in Russian) 
CHROMIUM 52 
Lifetimes of 52Cr excited states, 16:11496 (IA;SU;In Russian) 


CLATHRATES 


CHROMIUM 52 REACTIONS 

Comparison of production cross sections of light nuclei in reac- 
tions: 378 MeV 5Cr+'®'Ta—253Bk and 390 MeV 
82+ 1 Ho—?3Bk, 16:11775 (IA;SU;In Russian) 

Emission of fragments by excited compound nuclei, 16:11857 
(IA;SU;In Russian) 

Production cross sections of light nuclei in the '®'Ta+5*Cr (378 
MeV) reaction, 16:11588 (IA;SU;in Russian) 

Time of multi-nucleon transfer damping in heavy ion reactions, 
16:11851 (IA;SU;In Russian) 

CHROMIUM 54 TARGET 
*4Cr(p,n) reaction total cross sections at E,=5.70 and 5.94 
MeV, 16:11501 (IA;SU;in Russian) 
CHROMIUM ALLOYS 
See also ALLOY-NI76CR15FE8 
CHROMIUM-NICKEL STEELS 
STEEL-CR2MOV 
STEEL-CR2NIMOV 

Corrosion study in the chemical air separation (MOLTOX™) pro- 
cess: Final report, 16:10351 (R;US) 

Dimensions of the areas of magnetic ordering in the concen- 
trated spin systems with random competing interactions, 
16:12020 (R;SU;In Russian) 

Structure relaxation reversibility in surface layers of 3d-metals 
based alloys in amorphous and liquid states, 16:10433 (IA;SU) 

CHROMIUM ISOTOPES 
See also CHROMIUM 50 
CHROMIUM 52 

Resonance excitation of nucleus levels by means of -y-quanta 

from the Si(n,-y) reaction, 16:11418 (IA;SU;In Russian) 
CHROMIUM NITRIDES 
Study of structural material technological coatings by nuclear 
backscattering of protons, 16:12006 (IA;SU;In Russian) 
CHROMIUM-NICKEL STEELS 
See also STEEL-CRI8NI10TI 
STEEL-CR19NI10 
Prevention of crystallization cracks in Nb-stabilized Fe-Cr-Ni 
overlaying metals, 16:10372 (IA;CS;In Czech) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 

Biological dosimetry of ionizing radiation by chromosomal aber- 
ration analysis, 16:11170 (R;ES) 

Somatic cell genotoxicity at the glycophorin A locus in humans, 
16:11112 (R;US) 

CHROMOSOME ABERRATIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOMES 

See also HUMAN CHROMOSOME 17 

Molecular cytogenetics using fluorescence in situ hybridization, 
16:11111 (R;US) 

Monochromosomal hybrids for the analysis of the human 
genome, 16:11109 (R;US) 

CHRONIC IRRADIATION 

Hematopoietic cell crisis: An early stage of evolving myeloid 

leukemia following radiation exposure, 16:11172 (R;US) 
CIRCUIT BREAKERS 

Age-related degradation of Westinghouse 480-volt circuit break- 
ers: Mechanical cycling of a DS-416 breaker test results: 
Volume 2, 16:10146 (R;US) 

CIRCUITS (ELECTRONIC) 
See ELECTRONIC CIRCUITS 
CISTRONS 
See GENES 
CLASSICAL MECHANICS 
Physics without physical constants, 16:12058 (R;PL) 
CLATHRATES 

Laser Raman and infrared spectroscopic studies of molecular 
systems: Structural analysis of some clathrate compounds, 
16:11279 (R;XA) 
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CLAYS 


CLAYS 
See also BENTONITE 
MONTMORILLONITE 
SMECTITE 

Areview of WIPP [Waste Isolation Pilot Plant] repository clays and 
their relationship to clays of adjacent strata, 16:9697 (R;US) 

Experimental proposals for procedures to investigate the water 
chemistry, sorption and transport properties of marl, 16:11072 
(R;CH) 

High temperature storage in clay: Geotechnics, system engi- 
neering and cost estimates, 16:10159 (R;SE;In Swedish) 

Isotopic studies of the provenance and post-depositional alter- 
ation of Jurassic clay mineral assemblages, Scotland, 
16:11020 (IA;AU) 

Laboratory and field tests for radionuclide migration and high 
flow paths in clay: Final report, 16:11038 (R;GB) 

Novel sorbents for coal conversion wastewater treatment: Final 
report, September 16, 1987—September 15, 1990, 16:9490 
(R;US) 

Thermochemistry of minerals stable near the earth’s surface, 
16:10524 (R;US) 

CLIMATE MODELS 

Analysis of workload and load balancing issues in the NCAR 

Community Climate Model, 16:10954 (R;US) 
CLIMATES 

ICRCCM [IinterComparison of Radiation Codes used in Climate 
Models] Phase 2: Verification and calibration of radiation 
codes in climate models: Technical report, 1 May-31 Decem- 
ber 1990, 16:10967 (R;US) 

Natural and anthropogenic climate change: Progress report, 
March 1, 1990—October 1, 1990, 16:10964 (R;US) 

Statistical examination of climatological data relevant to global 
temperature variation: Progress report, July 1990—January 
1991, 16:10968 (R;US) 

Thermohaline circulations and global climate change: Annual 
progress report No. 1, July 15, 1990—January 14, 1991, 
16:10969 (R;US) 

CLINOPTILOLITE 
Radionuclide migration as a function of mineralogy, 16:9678 
(R;US) 
CLOSE-IN FALLOUT 
See LOCAL FALLOUT 
CLOVER 

Evaluation of potential herbaceous biomass crops on marginal 
crops lands: 2, Economic potential: Final report, 1985-1989, 
16:9822 (R;US) 

Screening of herbaceous species for energy crop production: 
Final report, 1985-1990, 16:9827 (R;US) 

CLUSTERS (FUEL ELEMENTS) 

See FUEL ELEMENT CLUSTERS 
CLUSTERS (GALAXY) 

See GALAXY CLUSTERS 
CLUSTERS (SOLID) 

See SOLID CLUSTERS 
CO-GENERATION 

See COGENERATION 
CO2 FLOODING 

See CARBON DIOXIDE INJECTION 
COAGULATION (COLLOID) 

See FLOCCULATION 
COAL 

See also BROWN COAL 

SUBBITUMINOUS COAL 
Acetylation 

Acetylation of coals and their caking properties, 16:9480 

(IA;JP;In Japanese) 
Affinity 

Liquefaction mechanism of Illinois No.6 coal (River King Mine), 

16:9405 (IA;JP;In Japanese) 
Agglomeration 

An analysis of the kinetics for oil agglomeration of coal, 16:9341 
(R;US) 

Models for defluidization caused by agglomeration in a fluidized 
bed, 16:9514 (R;US) 
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Alabama 

Hydrogenolysis reaction of deashed coal with tetralin, 16:9411 

(IA;JP;In Japanese) 
Alkylation 

Behavior of alkylated coal by hydrogenation, 16:9431 (IA;JP;In 

Japanese) 
Anions 

Studies on the depolymerization of coal. (Il).: Depolymerization 
of Blue Creek caol caused by reductive alkylation, 16:9409 
(IA;JP;in Japanese) 

Ash Content 

Adsorption ability and gasification reactivity of alkaline hydrox- 
ide treated coals, 16:9435 (IA;JP;ln Japanese) 

Mineral matter and inorganic elements in Ashibetsu coals, 
16:9475 (IA;JP;In Japanese) 

Properties of cleaned coal produced by gravity separation 
method, 16:9340 (IA;JP;in Japanese) 

Butyl Radicals 

Behavior of alkylated coal by hydrogenation, 16:9431 (IA;JP;In 

Japanese) 
Caking Power 

Acetylation of coals and their caking properties, 16:9480 

(IA;JP;In Japanese) 
Carbon 

Study on the relationship between raw coals and characteristics 
of organic components in the residues in coal liquefaction, 
16:9444 (IA;JP;In Japanese) 

Carbon 13 

Solid state 'SC-NMR studies on coal and coal oxidation, 

16:9482 (IA;JP;in Japanese) 
Carbonate Minerals 

Mineral matter and inorganic elements in Ashibetsu coals, 

16:9475 (IA;JP;In Japanese) 
Carbonates 

Properties of cleaned coal produced by gravity separation 

method, 16:9340 (IA;JP;In Japanese) 
Carbonization 

Production of molecular sieving carbon by carbonization of mod- 

ified coal, 16:9452 (IA;JP;In Japanese) 
Chemical Activation 

Characterization of coal using new kinetic parameters intro- 
duced from measuring solvent swelling behaviors of coal, 
16:9477 (IA;JP;ln Japanese) 

Chemical Properties 

Basic properties of coals and other solids: Annual report No. 1, 
September 1, 1989-August 31, 1990, 16:9472 (R;US) 

Physical and chemical structure of coal, 16:9476 (IA;JP;In 
Japanese) 

Properties of cleaned coal produced by gravity separation 
method, 16:9340 (IA;JP;In Japanese) 

Chemical Reactors 

Rapid pyrolysis of coals in down-flow reactor.: Analysis of Tai- 

heiyou coal tar by GC/MS, 16:9451 (IA;JP;ln Japanese) 
Clays 

Properties of cleaned coal produced by gravity separation 

method, 16:9340 (IA;JP;in Japanese) 
Coal Gasification 

Adsorption ability and gasification reactivity of alkaline hydrox- 

ide treated coals, 16:9435 (IA;JP;ln Japanese) 
Coal Preparation 

Gasification of low grade coal obtained from coal cleaning pro- 

cess, 16:9438 (IA;JP;ln Japanese) 
Coal Rank 

Adsorption ability and gasification reactivity of alkaline hydrox- 
ide treated coals, 16:9435 (IA;JP;In Japanese) 

Solid state 1°C-NMR studies on coal and coal oxidation, 
16:9482 (IA;JP;In Japanese) 

Study on the relationship between raw coals and characteristics 
of organic components in the residues in coal liquefaction, 
16:9444 (IA;JP;in Japanese) 

Coking 

Application of the low rank cokes to the multiple stage formed 
coking prosess and effects of aromatic compounds on the tar 
yield during the preheattreatment, 16:9390 (IA;JP;In Japanese) 





Summaries of the studies published in No.88 Cokes Special 
Meeting held in April 1990 by Cokes Department of The Fuel 
Society of Japan, 16:9388 (I;JP;in Japanese) 

Combustion 

Combustion Dynamics Facility: April 1990 workshop working 
group reports, 16:9526 (R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: Fourth quarterly technical progress report, 16:9495 
(R;US) 

Two-dimensional non-reacting jet-gas mixing in an MHD [magne- 
tohydrodynamic] second stage combustor, 16:10229 (R;US) 

[Coal utilization in India]: Foreign trip report, November 29, 
1990—December 31, 1990, 16:9897 (R;US) 

Combustion Products 

Detoxification and generation of useful products from coal com- 

bustion wastes: Final technical report, 16:9492 (R;US) 
Comminution 

Basic engineering sciences of solids comminution - (Data and 

discussion: Energetics of comminution), 16:9333 (RA;US) 
Conversion 

Measurement and modeling of advanced coal conversion pro- 
cesses: 15th quarterly report, April 1, 1990-June 30, 1990, 
16:9349 (R;US) 

Novel sorbents for coal conversion wastewater treatment: Final 
report, September 16, 1987—September 15, 1990, 16:9490 
(R;US) 

Coprocessing 

Heavy oil (residuum) and heavy oil/coal coprocessing program 
provides good route to making acceptable fuels from heavy oil 
and coal: Final report, 16:9347 (R;US) 

Stable carbon isotope analysis of coprocessing materials: Quar- 
terly technical progress report, October 1—-December 31, 
1989, 16:9368 (R;US) 

Crushing 

Properties of cleaned coal produced by gravity separation 

method, 16:9340 (IA;JP;in Japanese) 
Deashing 

Hydrogenolysis reaction of deashed coal with tetralin, 16:9411 

(IA;JP;In Japanese) 
Depolymerization 

Studies on the depolymerization of coal. (Il).: Depolymerization 
of Blue Creek caol caused by reductive alkylation, 16:9409 
(IA;JP;In Japanese) 

Desulfurization 

Molecular biological enhancement of coal biodesulfurization: 
Sixth quarterly technical progress report, 16:9383 (R;US) 

Molecular biological enhancement of coal  desulfur- 
ization: Cloning and expression of the 
sulfoxide/sulfone/sulfonate/sulfate genes in Pseudomonads 
and Thiobacillae: Fifth quarterly report, July-September 
1990, 16:9384 (R;US) 

Pyrite surface characterization and control for advanced fine 
coal desulfurization technologies: First quarterly technical 
progress report, September 1, 1990—-November 30, 1990, 
16:9473 (R;US) 

Drying 

Proof of concept and performance optimization of high gravity 
batch type centrifuge for dewatering fine coal: Quarterly tech- 
nical progress report No. 4, June 20, 1990—September 20, 
1990, 16:9336 (R;US) 

Energy Conversion 

Collaborative projects in coal conversion technology of the US 

Agency for International Development in India, 16:9331 (R;US) 
Flocculation 

A new approach in ultrapurification of coal by selective floccula- 

tion: Annual report, 16:9371 (R;US) 
Flotation 

in-plant testing of microbubble column flotation: Fourth quarterly 
technical progress report, July 1, 1990—September 30, 1990, 
16:9338 (R;US) 

Fluidized-Bed Combustion 

Characterization of fuels for atmospheric fluidized bed combus- 

tion, 16:9512 (R;US) 


COAL 
Pressurization 


Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, June 15, 1988-September 15, 
1988, 16:9520 (R;US) 

Fuel Consumption 
Electric power monthly (Contains glossary), 16:10218 (R;US) 
Hydrocracking 

Behavior of alkylated coal oy hydrogenation, 16:9431 (IA;JP;In 
Japanese) 

Hydrogenation of coal using “Chromium oxide catalysts”, 
16:9419 (IA;JP;In Japanese) 

Liquefaction mechanism of Illinois No.6 coal (River King Mine), 
16:9405 (IA;JP;in Japanese) 

Ilinois 
Liquefaction mechanism of Illinois No.6 coal (River King Mine), 
16:9405 (IA;JP;in Japanese) 
Information 
Quarterly coal report, July-September 1990, 16:9527 (R;US) 
Inorganic Acids 

Adsorption ability and gasification reactivity of alkaline hydrox- 

ide treated coals, 16:9435 (IA;JP;in Japanese) 
Japan 

Mineral matter and inorganic elements in Ashibetsu coals, 

16:9475 (IA;JP;In Japanese) 
Liquefaction 

Solubilization of coal using cadmium and butyl iodide, 16:9429 
(IA;JP;In Japanese) 

Solubilization of coal with zinc-alkyl halide system.: Solubization 
mechanism, 16:9430 (IA;JP;In Japanese) 

Macerals 

Properties of cleaned coal produced by gravity separation 

method, 16:9340 (IA;JP;in Japanese) 
Mixing 

Effect of mixed-coal liquefaction on the fluidity of the residue, 

16:9453 (IA;JP;in Japanese) 
Mixing Ratio 

Effect of mixed-coal liquefaction on the fluidity of the residue, 

16:9453 (IA;JP;in Japanese) 
Modifications 

Production of molecular sieving carbon by carbonization of mod- 

ified coal, 16:9452 (IA;JP;in Japanese) 
Molecular Models 

Solid state ‘C-NMR studies on coal and coal oxidation, 
16:9482 (IA;JP;in Japanese) 

Thermolysis of surface-immobilized phenethyl phenyl ether, 
16:10616 (R;US) 

Multi-Element Analysis 

On line multielement determination of coal slurries using a direct 

current plasma: Final report, 16:9469 (R;US) 
Oxides 

Solid state 'SC-NMR studies on coal and coal oxidation, 

16:9482 (IA;JP;in Japanese) 
Particle Size Classifiers 

Properties of cleaned coal produced by gravity separation 

method, 16:9340 (IA;JP;In Japanese) 
Pelletizing 

Pelletization of fine coals: Technical progress report, September 
1, 1989-August 31, 1990, 16:9337 (R;US) 

Pelletizing/reslurrying as a means of distributing and firing clean 
coal: Quarterly technical progress report No. 1, August 3, 
1990—September 28, 1990, 16:9339 (R;US) 

Physical Properties 

Physical and chemical structure of coal, 16:9476 (IA;JP;In 

Japanese) 
Pitches 

Summaries of the studies published in No.88 Cokes Special 
Meeting held in April 1990 by Cokes Department of The Fuel 
Society of Japan, 16:9388 (|;JP;ln Japanese) 

Plasticity 

Physical and chemical structure of coal, 16:9476 (IA;JP;In 

Japanese) 
Pressurization 

Behavior of coal pyrolysis under pressure, 16:9389 (IA;JP;In 

Japanese) 
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COAL 
Processing 


Processing 

Adsorption ability and gasification reactivity of alkaline hydrox- 

ide treated coals, 16:9435 (IA;JP;in Japanese) 
Pyrolysis 

Behavior of coal pyrolysis under pressure, 16:9389 (IA;JP;In 
Japanese) 

Flash hydropyrolysis of coals under high pressure, 16:9447 
(IA;JP;In Japanese) 

Rapid pyrolysis of coals in down-flow reactor.: Analysis of Tai- 
heiyou coal tar by GC/MS, 16:9451 (IA;JP;In Japanese) 

Summaries of the studies published in No.88 Cokes Special 
Meeting helc in April 1990 by Cokes Department of The Fuel 
Society of Japan, 16:9388 (|;JP;ln Japanese) 

Pyrolytic Gases 

Solid state 'SC-NMR studies on coal and coal oxidation, 

16:9482 (IA;JP;in Japanese) 
Quantity Ratio 

Study on the relationship between raw coals and characteristics 
of organic components in the residues in coal liquefaction, 
16:9444 (IA; JP;In Japanese) 

Research Programs 

Fossil Energy Program semiannual progress report for October 

1989-—March 1990, 16:9459 (R;US) 
Residues 

Study on the relationship between raw coals and characteristics 
of organic components in the residues in coal liquefaction, 
16:9444 (IA; JP;in Japanese) 

Resources 

Summaries of the studies published in No.88 Cokes Special 
Meeting held in April 1990 by Cokes Department of The Fuel 
Society of Japan, 16:9388 (I;JP;ln Japanese) 

Seawater 

Mineral matter and inorganic elements in Ashibetsu coals, 

16:9475 (IA;JP;in Japanese) 
Silicate Minerals 

Mineral matter and inorganic elements in Ashibetsu coals, 

16:9475 (IA;JP;in Japanese) 
Sodium Hydroxides 

Adsorption ability and gasification reactivity of alkaline hydrox- 

ide treated coals, 16:9435 (IA;JP;ln Japanese) 
Solvent Extraction 

Physical and chemical structure of coal, 16:9476 (IA;JP;In 

Japanese) 
Solvents 

Simulation of solvent induced swelling behavior of coal using 

synthetic polymer, 16:9479 (IA;JP;in Japanese) 
Sorptive Properties 

Adsorption ability and gasification reactivity of alkaline hydrox- 
ide treated coals, 16:9435 (IA;JP;In Japanese) 

Basic properties of coals and other solids: Annual report No. 1, 
September 1, 1989—August 31, 1990, 16:9472 (R;US) 

Spectroscopy 

Spectroscopic study of coal structure and reactivity: Quarterly 

report, March 15, 1990—June 14, 1990, 16:9468 (R;US) 
Sulfates 

Properties of cleaned coal produced by gravity separation 

method, 16:9340 (IA;JP;ln Japanese) 
Supply and Demand 

Short-term energy outlook: Quarterly projections, first quarter 

1991, 16:10207 (R;US) 
Surface Properties 

Enhancement of surface properties for coal beneficiation: Tech- 
nical progress report, October 1, 1990—December 31, 1990, 
16:9471 (R;US) 

Fundamental research on surface science of coal in support of 
physical benefication of coal: Quarterly technical progress re- 
port No. 10, January 2—March 31, 1990, 16:9467 (R;US) 

Swelling 

Simulation of solvent induced swelling behavior of coal using 

synthetic polymer, 16:9479 (IA;JP;In Japanese) 
Temperature Dependence 

Gasification of low grade coal obtained from coal cleaning pro- 

cess, 16:9438 (IA;JP;ln Japanese) 
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Thermodynamic Activity 
Gasification of low grade coal obtained from coal cleaning pro- 
cess, 16:9438 (IA;JP;in Japanese) 


Water Removal 
A new model of coal-water interaction and relevance for dewa- 
tering: Quarterly technical progress report, September 1, 
1990—November 30, 1990, 16:9474 (R;US) 


COAL EXTRACTS 
Characterization of the heavy fractions of coal extracts, 16:9484 
(IA;JP;In Japanese) 
COAL FINES 
Study on coal flash pyrolysis process, 16:9391 (IA;JP;In Japan- 
ese) 


COAL FUEL CELLS 

Assessment of coal gasification/carbonate fuel cell power 
plants: Topical report, 16:10242 (R;US) 

Molten carbonate fuel cell technology improvement: Quarterly 
technical progress report No. 23 for period ending May 1990, 
16:10241 (R;US) 

COAL GAS 

Engineering support services for the DOE/GRI Coal Gasification 
Research Program: Quarterly report, March—June 1990, 
16:9350 (R;US) 

Study on coal flash pyrolysis process, 16:9391 (IA;JP;In Japan- 
ese) 


COAL GASIFICATION 
See also KRW GASIFICATION PROCESS 
LURGI PROCESS 

A study of some wastewater contaminants: Final composite re- 
port, September 15, 1985-September 14, 1988, 16:9491 
(R;US) 

Adsorption ability and gasification reactivity of alkaline hydrox- 
ide treated coals, 16:9435 (IA;JP;In Japanese) 

Deactivation and regeneration of Fe-group catalyst in coal gasi- 
fication, 16:9434 (IA:JP:In Japanese) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of coproducts: Quarterly technical 
progress report 9, July-September 1990, 16:9360 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
July-September 1989, 16:9357 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly technical 
progress report, April-June 1990, 16:9359 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
January-March 1990, 16:9358 (R;US) 

Development of coal-fueled IMHEX [Internal Manifold Heat Ex- 
changer] MCFC [molten carbonate fuel cells] stack: Systems 
analysis of 200 MWe power plant: Topical report, 16:9890 
(R;US) 

Development of high energy density fuels from mild gasification 
of coal: Task 4, Proposed upgrading schemes for advanced 
fuels, 16:9361 (R;US) 

Effect of coal macerals on COz gasification, 16:9433 (IA;JP;In 
Japanese) 

Experimental development of a multi-solid fluidized bed reactor 
concept, 16:9352 (R;US) 

Instrumentation and diagnostics: 
16:9362 (R;US) 

Oil shale, tar sand, underground coal gasification, advanced 
process technology, advanced fuels research: Quarterly tech- 
nical progress report, Aprit-June 1989, 16:9580 (R;US) 

Papers published in No. 56 Meeting of The Fuel Society of 
Japan and No. 26 Coal Science Conference jointly held in 
1989, 16:9394 (I;JP;In Japanese) 

Reaction kinetics of char-CO2 gasification at a high tempera- 
ture, 16:9441 (IA;JP;in Japanese) 

COAL GASIFICATION PLANTS 

Modeling and simulation of an entrained bed flow coal gasifier, 
16:9440 (IA;JP;In Japanese) 

Operation of 1.0 ton/day pressurized continuous gasifier.: En- 
trainment of particles, 16:9437 (IA;JP;In Japanese) 


Technology status report, 





Study on a laboratory-scale entrained bed coal gasifier under 

ash fusion contorols, 16:9436 (IA;JP;in Japanese) 
COAL INDUSTRY 

Performance profiles of major energy producers 1989, 16:10208 
(R;US) 

Profiles of foreign direct investment in US energy 1989, 
16:10180 (R;US) 

COAL LIQUEFACTION 
Anthracene 

Study on bimolecular hydrogen transfer in coal liquefaction.: 
Hydrogen transfer from 9,10-dihydrophenanthrene, 16:9407 
(IA;JP;In Japanese) 

Bench-Scale Experiments 

Analyses on reaction conditions in Australian Wandoan coal liq- 
uefaction, 16:9399 (IA;JP;In Japanese) 

Coal liquefaction test by using tubing bomb microreactor, 
16:9404 (IA;JP;In Japanese) 

Two-stage, close coupled catalytic liquefaction of coal: Seventh 
quarterly report, April 1, 1990—June 30, 1990, 16:9370 (R;US) 

Bituminous Coal 

Effect of addition of heavy fraction on coal liquefaction, 16:9400 

(IA;JP;In Japanese) 
Brown Coal 

Thermolysis of coal model compunds related to formation of 

long-chain alkanes, 16:9412 (IA;JP;In Japanese) 
By-Products 

Studies on the catalysts for coal liquefaction. (VIll).: Specific be- 
haviours of various catalysts in the hydrogenolysis of a 
solvent-refined lignite (effect of reaction time), 16:9410 
(IA;JP;In Japanese) 

Catalysts 

Advanced, soluble hydroliquefaction and hydrotreating cata- 
lysts: Quarterly report No. 1, August 7, 1990—October 6, 
1990, 16:9386 (R;US) 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
July—-Septmber 1990, 16:9380 (R;US) 

Effect of coal liquefaction catalysts on hydrogen transfer reac- 
tion between hydrogen donors and anthracene, 16:9414 
(IA;JP;in Japanese) 

Novel supports for coal liquefaction catalysts: Quarterly report No. 
9, September 1, 1990—November 30, 1990, 16:9374 (R;US) 

Papers published in No. 56 Meeting of The Fuel Society of 
Japan and No. 26 Coal Science Conference jointly held in 
1989, 16:9394 (I;JP;iIn Japanese) 

Studies of coal iiquefaction. (63).: Catalysis of sulfided iron and 
molybdenum, 16:9422 (IA;JP;in Japanese) 

Studies on the catalysts for coal liquefaction. (VIll).: Specific be- 
haviours of various catalysts in the hydrogenolysis of a 
solvent-refined lignite (effect of reaction time), 16:9410 
(IA;JP;In Japanese) 

Catalytic Effects 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
July—Septmber 1990, 16:9380 (R;US) 

Chemical Activation 

Studies on brown coal liquefaction. (4), 16:9420 (IA;JP;In 
Japanese) 

Chemical Reaction Kinetics 

Acid-catalyzed cracking of surface-immobilized  1,3- 
diphenylpropane in dispersed solids, 16:9345 (R;US) 

Coal liquefaction test by using tubing bomb microreactor, 
16:9404 (IA;JP;in Japanese) 

Elucidation of reaction mechanism of coal liquefaction using 
model compound. 4.: Effect of temperature and hydrogen 
partial pressure, 16:9395 (IA;JP;In Japanese) 

Mechanism and hydrogen consumption for hydrogenation of as- 
phaltenes from Akabira coal, 16:9406 (IA;JP;In Japanese) 

Papers published in No. 56 Meeting of The Fuel Society of 
Japan and No. 26 Coal Science Conference jointly held in 
1989, 16:9394 (1;JP;in Japanese) 

Relationship between coal structure and liquefaction mecha- 
nisms, 16:9398 (IA;JP;In Japanese) 


COAL LIQUEFACTION 
Mass Transfer 


Ruthenium complex catalyzed hydroliquefaction of coal, 

16:9403 (IA;JP;in Japanese) 
Chemical Reaction Yield 

Coal liquefaction test by using tubing bomb microreactor, 

16:9404 (IA;JP;in Japanese) 
Chemical Reactors 

Coal liquefaction test by using tubing bomb microreactor, 

16:9404 (IA;JP;In Japanese) 
Coal Liquids 

Effect of addition of heavy fraction on coal liquefaction, 16:9400 

(IA;JP;in Japanese) 
Coal Rank 

Studies on the depolymerization of coal. (I).: Depolymerization 
of low rank coal by solvent extraction, 16:9408 (IA;JP;In 
Japanese) 

Condensed Aromatics 

Mechanism and hydrogen consumption for hydrogenation of as- 

phaltenes from Akabira coal, 16:9406 (IA;JP;in Japanese) 
Conversion 

Hydrogen donor abilities of polycyclic hydroaromatic com- 

pounds, 16:9396 (IA;JP;in Japanese) 
Conversion Ratio 

Study on bimolecular hydrogen transfer in coal liquefaction.: 
Hydrogen transfer from 9,10-dihydrophenanthrene, 16:9407 
(IA;JP;In Japanese) 

Deashing 

Papers published in No. 56 Meeting of The Fuel Society of 
Japan and No. 26 Coal Science Conference jointly held in 
1989, 16:9394 (I;JP;In Japanese) 

Dehydrocyclization 

Study on bimolecular hydrogen transfer in coal liquefaction.: 
Hydrogen transfer from 9,10-dihydrophenanthrene, 16:9407 
(IA;JP;In Japanese) 

Depolymerization 

Studies on the depolymerization of coal. (I).: Depolymerization 
of low rank coal by solvent extraction, 16:9408 (IA;JP;In 
Japanese) 

Study on bimolecular hydrogen transfer in coal liquefaction.: 
Hydrogen transfer from 9,10-dihydrophenanthrene, 16:9407 
(IA;JP;In Japanese) 

Diffusion 

Coal liquefaction test by using tubing bomb microreactor, 

16:9404 (IA;JP;in Japanese) 
Hydrocracking 

Studies on the catalysts for coal liquefaction. (VIll).: Specific be- 
haviours of various catalysts in the hydrogenolysis of a 
solvent-refined lignite (effect of reaction time), 16:9410 
(IA;JP;In Japanese) 

Hydrogen 

Mechanism and hydrogen consumption for hydrogenation of as- 

phaltenes from Akabira coal, 16:9406 (IA;JP;In Japanese) 
Hydrogen Transfer 

Bimetallic promotion of cooperative hydrogen transfer and het- 
eroatom removal in coal liquefaction: Quarterly technical 
progress report, March 1, 1990-May 31, 1990, 16:9372 (R;US) 

Elucidation of reaction mechanism of coal liquefaction using 
model compound. 4.: Effect of temperature and hydrogen 
partial pressure, 16:9395 (IA;JP;in Japanese) 

Mechanism and hydrogen consumption for hydrogenation of as- 
phaltenes from Akabira coal, 16:9406 (IA;JP;In Japanese) 

Study on bimolecular hydrogen transfer in coal liquefaction.: 
Hydrogen transfer from 9,10-dihydrophenanthrene, 16:9407 
(IA;JP;In Japanese) 

Hydrogenation 

Analyses on reaction conditions in Australian Wandoan coal liq- 
uefaction, 16:9399 (IA;JP;In Japanese) 

iron 

Ruthenium complex catalyzed hydroliquefaction of coal, 
16:9403 (IA;JP;in Japanese) 

Mass Transfer 

Effect of catalyst concentration on coal conversion, 16:9417 

(IA;JP;In Japanese) 


ERA Vol. 16, No. 4 593 





COAL LIQUEFACTION 
Oil Yields 


Oil Yields 

Analyses on reaction conditions in Australian Wandoan coal liq- 
uefaction, 16:9399 (IA;JP;In Japanese) 

Effect of addition of heavy fraction on coal liquefaction, 16:9400 
(IA;JP;In Japanese) 

Hydrogen donor abilities of polycyclic hydroaromatic com- 
pounds, 16:9396 (IA;JP;in Japanese) 

Mechanism and hydrogen consumption for hydrogenation of as- 
phaltenes from Akabira coal, 16:9406 (IA;JP;In Japanese) 

Optimization of solvent combination in the hydrogen transferring 
liquefaction, 16:9397 (IA;JP;In Japanese) 

Relationship between coal structure and liquefaction mecha- 
nisms, 16:9398 (IA;JP;In Japanese) 

Ruthenium complex catalyzed hydroliquefaction of coal, 
16:9403 (IA;JP;In Japanese) 

Polycyclic Aromatic Hydrocarbons 

Hydrogen donor abilities of polycyclic hydroaromatic com- 
pounds, 16:9396 (IA;JP;ln Japanese) 

Papers published in No. 56 Meeting of The Fuel Society of 
Japan and No. 26 Coal Science Conference jointly held in 
1989, 16:9394 (I;JP;In Japanese) 

Pressure Dependence 

Elucidation of reaction mechanism of coal liquefaction using 
model compound. 4.: Effect of temperature and hydrogen 
partial pressure, 16:9395 (IA;JP;in Japanese) 

Pyrolysis 

Optimization of solvent combination in the hydrogen transferring 

liquefaction, 16:9397 (IA;JP;In Japanese) 


Pyrolytic Oils 
Analyses on reaction conditions in Australian Wandoan coal liq- 
uefaction, 16:9399 (IA;JP;in Japanese) 
Reaction Intermediates 
Ruthenium complex catalyzed hydroliquefaction of coal, 
16:9403 (IA;JP;in Japanese) 
Reprocessing 
Optimization of solvent combination in the hydrogen transferring 
liquefaction, 16:9397 (IA;JP;in Japanese) 
Residues 
Effect of addition of heavy fraction on coal liquefaction, 16:9400 
(IA;JP;In Japanese) 
Ruthenium Compounds 
Ruthenium complex catalyzed hydroliquefaction of coal, 
16:9403 (IA;JP;In Japanese) 
Simulation 
Elucidation of reaction mechanism of coal liquefaction using 
model compound. 4.: Effect of temperature and hydrogen 
partial pressure, 16:9395 (IA;JP;in Japanese) 


Solvent Properties 

Elucidation of reaction mechanism of coal liquefaction using 
model compound. 4.: Effect of temperature and hydrogen 
partial pressure, 16:9395 (IA;JP;ln Japanese) 

Solvent-Refined Coal 

Effect of addition of heavy fraction on coal liquefaction, 16:9400 

(IA;JP;in Japanese) 
Solvents 

Analyses on reaction conditions in Australian Wandoan coal liq- 
uefaction, 16:9399 (IA;JP;in Japanese) 

Effect of coal liquefaction catalysts on hydrogen transfer reac- 
tion between hydrogen donors and anthracene, 16:9414 
(IA;JP;In Japanese) 

Optimization of solvent combination in the hydrogen transferring 
liquefaction, 16:9397 (IA;JP;in Japanese) 

Relationship between coal structure and liquefaction mecha- 
nisms, 16:9398 (IA;JP;In Japanese) 

Temperature Dependence 

Elucidation of reaction mechanism of coal liquefaction using 
model compound. 4.: Effect of temperature and hydrogen 
partial pressure, 16:9395 (IA;JP;In Japanese) 

Temperature Gradients 

Analyses on reaction conditions in Australian Wandoan coal liq- 

uefaction, 16:9399 (IA;JP;in Japanese) 
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Waste Management 
A study of some wastewater contaminants: Final composite re- 
port, September 15, 1985-September 14, 1988, 16:9491 
(R;US) 
Yields 
Coal liquefaction process streams characterization and 
evaluation: Quarterly technical progress report October 1— 
December 31, 1989, 16:9382 (R;US) 


COAL LIQUIDS 
Alkanes 
Comparison of chemical composition for hydrocracking products 
of coals and other organic resourses by using GC/MS chro- 
matograms, 16:9456 (IA;JP;In Japanese) 


Asphalts 
Liquefaction mechanism of Illinois No.6 coal (River King Mine), 
16:9405 (IA;JP;In Japanese) 


Brown Coal 
Study on the chromatographic analysis of the brown coal- 
derived preasphaltenes. Part 2, 16:9455 (IA;JP;in Japanese) 


Chemical Analysis 

Coal liquefaction process streams characterization and 
evaluation: Quarterly technical progress report October 1— 
December 31, 1989, 16:9382 (R;US) 

Comparison of chemical composition for hydrocracking products 
of coals and other organic resourses by using GC/MS chro- 
matograms, 16:9456 (IA;JP;ln Japanese) 

Coal Liquefaction 

Hydrocracking of coal-derived liquids and related compounds 
over zeolite catalysts, 16:9415 (IA;JP;ln Japanese) 

Study on the separation of heteroatomic compounds. (2).: 
Characterization of heteroatomic compounds in various coal- 
derived naphthas and separation of phenols, 16:9446 
(IA;JP;In Japanese) 


Condensed Aromatics 
Liquefaction mechanism of Illinois No.6 coal (River King Mine), 
16:9405 (IA;JP;in Japanese) 


Dealkylation 
Catalylic dealkylation of alkylbenzene and coal derived oil with 
steam.: Activity of Fesub 2Osub 3-NiO/ active carbon support 
catalyst, 16:9463 (IA;JP;In Japanese) 


Deashing 

Studies on the hydroprocessing of deashed oil. (7).: Effect of 
the ash concentration on the catalyst deactivation, 16:9426 
(IA;JP;in Japanese) 

Decomposition 

Comparison of chemical composition for hydrocracking products 
of coals and other organic resourses by using GC/MS chro- 
matograms, 16:9456 (IA;JP;ln Japanese) 

Liquefaction mechanism of Illinois No.6 coal (River King Mine), 
16:9405 (IA;JP;in Japanese) 

Desulfurization 

The thermodynamic properties of 2,3-benzothiophene, 16:9546 
(R;US) 

The thermodynamic properties of 2-aminobiphenyl (an interme- 
diate in the carbazole/hydrogen reaction network), 16:9545 
(R;US) 

Distillates 

Catalytic cracking of coal derived middie and heavy distillate, 

16:9424 (IA;JP;In Japanese) 


Hydrocracking 

Hydrocracking of coal-derived liquids and related compounds 
over zeolite catalysts, 16:9415 (IA;JP;in Japanese) 

Studies on the hydroprocessing of deashed oil. (7).: Effect of 
the ash concentration on the catalyst deactivation, 16:9426 
(IA;JP;In Japanese) 

Hydrogenation 

Deactivation and regeneration of molybdate catalyst via oxida- 
tion, 16:9428 (IA;JP;In Japanese) 

Hydrodeoxygenation of dibenzofuran on catalyst for secondary 
hydrogenation of coal-derived liquid, 16:9423 (IA;JP;In Japan- 
ese) 





Lignin 

Comparison of chemical composition for hydrocracking products 
of coals and other organic resourses by using GC/MS chro- 
matograms, 16:9456 (IA;JP;In Japanese) 

Naphthalene 

Comparison of chemical composition for hydrocracking products 
of coals and other organic resourses by using GC/MS chro- 
matograms, 16:9456 (IA;JP;In Japanese) 

Organic Acids 

Effective separation of phenolic compounds from coal liquids, 

16:9457 (IA;JP;in Japanese) 
Organic Nitrogen Compounds 

Effective separation of phenolic compounds from coal liquids, 

16:9457 (IA;JP;In Japanese) 
Organic Oxygen Compounds 

Effective separation of phenolic compounds from coal liquids, 

16:9457 (IA;JP;in Japanese) 
Ph Value 

Catalylic dealkylation of alkylbenzene and coal derived oil with 
steam.: Activity of Fesub 2Osub 3-NiO/ active carbon support 
catalyst, 16:9463 (IA;JP;In Japanese) 

Phenols 

Comparison of chemical composition for hydrocracking products 
of coals and other organic resourses by using GC/MS chro- 
matograms, 16:9456 (IA;JP;In Japanese) 

Effective separation of phenolic compounds from coal liquids, 
16:9457 (IA;JP;in Japanese) 

Precursor 

Study on the chromatographic analysis of the brown coal- 

derived preasphaltenes. Part 2, 16:9455 (IA;JP;in Japanese) 
Processing 

Development of high energy density fuels from mild gasification 
of coal: Task 4, Proposed upgrading schemes for advanced 
fuels, 16:9361 (R;US) 

Refining 

Bimetallic promotion of cooperative hydrogen transfer and het- 
eroatom removal in coal liquefaction: Quarterly technical 
progress report, March 1, 1990—May 31, 1990, 16:9372 (R;US) 

Clean gasoline reforming with superacid catalyst, September 
29—December 29, 1990, 16:9385 (R;US) 

High temperature ceramic membrane reactors for coal liquid up- 
grading: Quarterly report No. 3, March 21, 1990—June 20, 
1990, 16:9381 (R;US) 

Residues 

Effect of pretreatments on the two-stage hydrotreatment of coal 

liquid vacuum residue, 16:9425 (IA;JP;ln Japanese) 
Solvent Extraction 

Effective separation of phenolic compounds from coal liquids, 

16:9457 (IA;JP;In Japanese) 
Toluene 

Catalylic dealkylation of alkylbenzene and coal derived oil with 
steam.: Activity of Fesub 2Osub 3-NiO/ active carbon support 
catalyst, 16:9463 (IA;JP;In Japanese) 

Yields 

Coal liquefaction using bottom recycle.: Effect of hydrogenation 

catalyst at first stage, 16:9418 (IA;JP;In Japanese) 
COAL PREPARATION 

The collaborative program of research in engineering science: 
Annual report, September 1, 1989-December 31, 1990, 
16:10674 (R;US) 

COAL TAR 

Behavior of coal pyrolysis under pressure, 16:9389 (IA;JP;In 
Japanese) 

Mild sulfonation of heavy oil fraction with sulfur trioxide, 16:9481 
(IA;JP;In Japanese) 

Rapid pyrolysis of coals in down-flow reactor.: Analysis of Tai- 
heiyou coal tar by GC/MS, 16:9451 (IA;JP;in Japanese) 

COAL TAR BASES 

Utilization of basic fractions derived from coal liquids as chemi- 

cals, 16:9462 (IA;JP;In Japanese) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 


COBALT IONS 


COAL-FIRED GAS TURBINES 

Advanced coal-fueled gas turbine systems: Annual report, July 
1989-June 1990, 16:9516 (R:US) 

Integrated low emissions cleanup system for direct coal fueled 
turbines (moving bed, fluid bed contactor/ceramic filter): 
Phase I, Final report, 16:9356 (R;US) 

COAL-FIRED MHD GENERATORS 

See also MHD GENERATOR CFFF 

Develop and test an internally cooled, cabled superconductor 
(ICCS) for large scale MHD magnets: Final report, 16:10234 
(R;US) 

COAL-OIL MIXTURES 
See COAL 
FUEL OILS 
FUEL SLURRIES 
COALTEK PROCESS 
See FUEL FEEDING SYSTEMS 
COATINGS 

See also ELECTRODEPOSITED COATINGS 

Modification of surface reed relay by a powerful ion beam, 
16:10376 (IA;SU;In Russian) 

COBALT 

Clean gasoline reforming with superacid catalyst, September 
29—December 29, 1990, 16:9385 (R;US) 

Cross section of spaligenic radioactive nuclides production in 
thin Co,Ni,Cu and Zn targets irradiated by 660MeV protons 
(Ga,Zn,Cu,Ni,Co,Fe,Mn,Cr,V,Sc,K radioisotopes.), 16:11432 
(IA;SU;In Russian) 

Growth characterization of films, prepared by laser evaporation 
of transition metals, 16:10410 (IA;SU) 

Improved materials for durable rings, liners, and injector noz- 
zles, 16:10316 (R;US) 

Novel supports for coal liquefaction catalysts: Quarterly report No. 
9, September 1, 1990—November 30, 1990, 16:9374 (R;US) 

Separation of radioactive Zn(II), Hg(Il), Coll), Co(ill), Fe(ill), 
Eu(Ill) and Se(IIl) by cation exchange from benzylamine solu- 
tions, 16:10634 (IA;EG) 

COBALT 59 

The evaluations of 5®Co and 55Mn neutron data from 10-5 eV 

to 20 MeV, 16:11884 (RA;CN) 
COBALT 59 TARGET 

The calculations of all interactions of neutrons with 5°Co and 

55M in the energy range 1 - 20 MeV, 16:11634 (RA;CN) 
COBALT 60 

Contribution to investigations on trace elements transport in the 
Channel: spatial distribution of industrial tracers in mytilus 
edulis and fucus serratus, 16:11042 (R;FR;In French) 

Effects of ionizing radiation on crotoxin (toxin of Crotalus duris- 
sus terrificus venom): molecular studies, 16:11180 (I;BR;In 
Portuguese) 

Use of K3®°Co(CN)¢ and ''4"inEDTA tracers determined by liq- 
uid scintillators method in hydrogeologic studies, 16:11027 
(RA;PL;In Polish) 

COBALT ALLOYS 

See also COBALT BASE ALLOYS 

Corrosion study in the chemical air separation (MOLTOX™) pro- 
cess: Final report, 16:10351 (R;US) 

Structure and properties of thin amorphous wires, 16:10411 
(IA;SU) 

Structure of amorphous magnetically anisotropic Dy-Co films, 
16:10434 (IA;SU) 

Structure relaxation reversibility in surface layers of 3d-metals 
based alloys in amorphous and liquid states, 16:10433 (IA;SU) 

COBALT BASE ALLOYS 

Structural investigation of Co-gased amorphous metal alloys 
with zero magnetostriction, 16:10440 (IA;SU) 

Structure of rapidly quenched amorphous Fe and Co base al- 
loys, 16:10431 (IA;SU) 

The structure and properties of Fe-Co-Si-B and Fe-Si-B amor- 
phous alloys, 16:10426 (IA;SU) 

COBALT IONS 

A study of some wastewater contaminants: Final composite re- 
port, September 15, 1985-September 14, 1988, 16:9491 
(R;US) 


ERA Vol. 16, No. 4 595 





COBALT OXIDES 


COBALT OXIDES 

Direct conversion of methane to Co's and liquid fuels: Sixth 
quarterly technical progress report, January 1—March 31, 
1989, 16:9367 (R;US) 

Direct conversion of methane to C2's: Fifth quarterly technical 
progress report, October 1—December 31, 1988, 16:9366 
(R;US) 

COGENERATION 
Small bio-fuel fired CHP-plant, 16:9840 (1;DK) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
COINCIDENCE SPECTROMETRY 

Analysis of delay coincidence curves for parallel and sequential 
decays of isomeric states in a nucleus, 16:10899 (IA;SU;In 
Russian) 

COKE 

Development of optimal automatic control CDQ system, 
16:9393 (IA;JP;In Japanese) 

Investigation on partially carbonized charges of a shock-cooled 
coke oven. part 1, 16:9392 (IA;JP;in Japanese) 

Melting test of pig iron and steel using a small-sized cupola, 
16:10354 (IA;JP;Iin Japanese) 

Summaries of the studies published in No.88 Cokes Special 
Meeting held in April 1990 by Cokes Department of The Fuel 
Society of Japan, 16:9388 (1;JP;in Japanese) 

COKE OVENS 

Investigation on partially carbonized charges of a shock-cooled 
coke oven. part 1, 16:9392 (IA;JP;In Japanese) 

Study of gas flow pattern in coke oven charge, 16:10719 
(IA;JP;In Japanese) 

COKE-OVEN GAS 

See COAL GAS 

COLD PLASMA 

Optical diagnostics for low-temperature plasmas, 16:12024 

(R;US) 
COLLECTIVE MODEL 
Calculation of normalizations in collective fermion basis, 
16:11683 (IA;SU;In Russian) 

COLLECTOR PROPERTIES 

See POROSITY 
COLLECTOR PROPERTIES (ROCKS) 

See POROSITY 
COLLECTRONS 

See SELF-POWERED NEUTRON DETECTORS 
COLLIDING BEAMS 

HOM [higher order mode] losses at the Interaction Region of the 
B factory, 16:10811 (R;US) 

COLLISIONAL PLASMA 

Double filamentation instability in a collisional plasma, 16:12099 
(IA;SU;In Russian) 

Linear resonant interaction of an electromagnetic wave with a 
collisional inhomogeneous plasma, 16:12105 (R;CS) 

COLLOID COAGULATION 
See FLOCCULATION 
COLLOIDS 
See also FOAMS 
GELS 
RADIOCOLLOIDS 
Colloid and groundwater studies, 16:11061 (IA;AU) 
COLOGNE SPIRITS 
See ETHANOL 
COLUMBIUM 
See NIOBIUM 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED STEAM-POWER GENERATION 
See COGENERATION 
COMBINED-CYCLE POWER PLANTS 
16:9893 (PA;CA) 
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Clean coal today: An update of the U.S. Clean Coal Technology 
Demonstration Program: Issue No. 1, Winter 1990, 16:9888 
(R;US) 

Development of coal-fueled IMHEX [internal Manifold Heat Ex- 
changer] MCFC [molten carbonate fuel cells] stack: Systems 
analysis of 200 MWe power plant: Topical report, 16:9890 

R;US) 

ennamee of acoustic agglomerator for high temperature, high 
pressure particulate control: Task 13 final report, 16:9348 
(R;US) 

Stochastic modeling of coal gasification combined cycle systems: 
Cost models for selected integrated gasification combined cy- 
cle (IGCC) systems: Task 2, Topical report, 16:9354 (R;US) 

Stochastic modeling of coal gasification combined cycle sys- 
tems: Task 1 topical report, 16:9353 (R;US) 

Thermal energy storage for coal-fired power generation, 
16:10163 (R;US) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 

Instrumentation and diagnostics: 

16:9362 (R;US) 
COMBUSTION CHAMBERS 

16:10738 (PA;CA) 

Advanced coal-fueled gas turbine systems: Annual report, July 
1989—June 1990, 16:9516 (R;US) 

Two-dimensional non-reacting jet-gas mixing in an MHD [magne- 
tohydrodynamic] second stage combustor, 16:10229 (R;US) 

COMBUSTION PRODUCTS 

The dilemma of fossil fuel use and global climate change, 

16:9496 (R;US) 
COMBUSTION PROPERTIES 

Investigation of evaluation index for unburned carbon on pulver- 
ized coal combustion with coal maceral and reflectance, 
16:9525 (IA;JP;In Japanese) 

COMBUSTORS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
Plasma assisted NO, reduction in existing coal combustors: 
Quarterly progress report, 16:9493 (R;US) 
COMMERCE (NUCLEAR) 
See NUCLEAR TRADE 
COMMERCIAL BUILDINGS 

Characterization of changes in commercial building structure, 
equipment, and occupants: End-Use Load and Consumer As- 
sessment Program, 16:10261 (R;US) 

COMMERCIAL SECTOR 
Opportunities for accelerating commercial development via ef- 
fective partnering, 16:10191 (R;US) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPLEXES 
See also ALUMINIUM COMPLEXES 
CADMIUM COMPLEXES 
HETEROPOLYANIONS 
MERCURY COMPLEXES 

Preparation of hydroprocessing catalyst using organic com- 
plexes, 16:9427 (IA;JP;in Japanese) 

Stability diagrams for fourfold coordination of polyvalent metal 
ions in molten mixtures of halide salts, 16:11291 (R;US) 

COMPOSITE MATERIALS 

See also SUPERCONDUCTING COMPOSITES 

Composite heat exchanger materials support, 16:10475 (RA;US) 

Development of polymer concrete vaults for natural gas regula- 
tor stations, 16:9573 (R;US) 

Effect of solutes on the crystallographic orientation of the 
phases in the +/-+'-a eutectic composite, 16:10398 (IA;SU) 

Multiaxial failure characterization of composites, 16:10555 (R;US) 

Simple stressed-skin composites using paper reinforcement, 
16:10456 (R;US) 

Tensile behavior of tungsten/niobium composites at 1300-1600 
K, 16:10529 (R;US) 

The application of neutron diffraction time-of-flight measure- 
ments to the study of strain in composites, 16:10481 (R;US) 


Technology status report, 





COMPOUND NUCLEI 

On the possibility of determination of levels of bound and virtual 
states of compound system on the base of analysis of excita- 
tion function of nucleon-nuclear scattering, 16:11786 
(IA;SU;In Russian) 

Role of double nuclear system during fission of excited com- 
pound nucleus, 16:11812 (IA;SU;In Russian) 

The importance of nucleon-nucleon interactions in nuclear reac- 
tions, 16:11653 (R;IT) 

COMPOUND-NUCLEUS REACTIONS 
Fluctuation cross section in the model of random matrices, 
16:11807 (IA;SU;in Russian) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 

ARCHY [Analysis and Reverse Engineering of Code Using Hier- 
archy and Yourdon]: A tool for Fortran code maintenance and 
development, 16:12243 (R;US) 

Attributes of good measures, 16:12217 (R;US) 

DOE's Computer Incident Advisory Capability (CIAC), 16:12232 
(R;US) 

Overview of the ANS [American Nuclear Society] mathematics 
and computation software standards, 16:12244 (R;US) 

Towards a testbed for malicious code detection, 16:12235 (R;US) 

COMPUTER CALCULATIONS 

An overview of American Nuclear Society Mathematics and 
Computation Division benchmark activities, 16:10059 (R;US) 

Large-scale computing in the energy research programs, 
16:12240 (R;US) 

COMPUTER CODES 

See also ACODES 
C CODES 
D CODES 
E CODES 
EXECUTIVE CODES 
F CODES 
G CODES 
H CODES 
M CODES 
N CODES 
P CODES 
Q CODES 
S CODES 
T CODES 
X CODES 

Automatic parallelization of Fortran codes: 
16:12239 (R;US) 

Comparative calculations on selected two-phase flow phenom- 
ena using major PWR system codes, 16:9945 (R;FR) 

Towards a testbed for malicious code detection, 16:12235 (R;US) 

Turbulence model without boussinesq’s approximations for ther- 
mal stratification phenomena, 16:10716 (R;JP;in Japanese) 

COMPUTER GRAPHICS 

Computation and graphics in mathematical research: Progress 
report, June 1, 1990—May 31, 1991, 16:12210 (R;US) 

PHIGS PLUS for scientific graphics, 16:12237 (R;US) 

COMPUTER NETWORKS 

A network security monitor, 16:12224 (R;US) 

A system for distributed intrusion detection, 16:12236 (R;US) 

Client/server models for transparent, distributed computational 
resources, 16:12245 (R;US) 

The PVM [Parallel Virtual Machine] system: Supercomputer 
level concurrent computation on a network of IBM RS/6000 
power stations, 16:12209 (R;US) 

COMPUTER PROGRAMMING 

See PROGRAMMING 
COMPUTER PROGRAMS 

See COMPUTER CODES 
COMPUTER-AIDED INSTRUCTION 

NALDA [Naval Aviation Logistics Data Analysis] CAl [computer 
aided instruction]: Recommendations for an advanced in- 
structional model, 16:12214 (R;US) 


A case study, 


CONTAINERS 


COMPUTERIZED CONTROL SYSTEMS 

Computer controlled MHD power consolidation and pulse gen- 
eration system: Final technical progress report, October 
1987—August 1990, 16:10235 (R;US) 

Structured software design for an on-line laser-based particle 
size distribution instrument, 16:9894 (R;US) 

The prototype message broadcast system for the Supercon- 
ducting Super Collider, 16:10842 (R;US) 

COMPUTERIZED SIMULATION 

Computer simulation and scientific visualization, 16:12205 (R;US) 

Techniques for interactive 3-D scientific visualization, 16:12234 
(R;US) 

COMPUTERIZED TOMOGRAPHY 

Multiple energy computed tomography for neuroradiology with 
monochromatic x-rays from the National Synchrotron Light 
Source, 16:11114 (R;US) 

Nuclear-spectroscopy computerized 
16:10926 (R;US) 

Radon transform computer: Final report, 16:12226 (R;US) 

Real-time multi-dimensional processing hardware designs re- 
search activities: Final report, 16:12227 (R;US) 

COMPUTERS 

An architecture for device independent interfacing, 16:12206 
(R;US) 

Saturday Academay of Computing and Mathematics (SACAM) 
at the Oak Ridge National Laboratory, 16:12208 (R;US) 

The computer system in CNDC, 16:12247 (RA;CN) 

CONCENTRATION (ANALYTICAL) 
See QUANTITY RATIO 
CONCENTRATION DEPENDENCE 
See QUANTITY RATIO 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCRETE BLOCKS 
16:10266 (PA;CA) 
CONCRETES 

Engineering evaluatior/cost analysis for the proposed removal 
of contaminated materials from pad 1 at the Elza Gate site, 
Oak Ridge, Tennessee, 16:9767 (R;US) 

Structural analyses and design of a concrete liner that limits the 
disturbed rock zone around underground openings in salt, 
16:9723 (R;US) 

CONDENSED AROMATICS 
See also ANTHRACENE 
BENZOPYRENE 
FLUORENE 
NAPHTHALENE 
PHENANTHRENE 
Photoelectron spectroscopy via electronic spectroscopy of 
molecular ions, 16:11281 (R;XA) 
CONDENSERS (STEAM) 
See STEAM CONDENSERS 
CONNECTIONS 
See JOINTS 
CONSERVATION (ENERGY) 

See ENERGY CONSERVATION 
CONSOLIDATED FUEL REPROCESSING PROGRAM 
A new look at actinide recycle, 16:9607 (R;US) 

CONSTRUCTION 
International comparison of nuclear power plant construction 
economics, 16:10042 (IA;CS;In Czech) 
CONSUMERS POWER COMPANY MIDLAND-1 
See MIDLAND-1 REACTOR 
CONSUMERS POWER COMPANY MIDLAND-2 
See MIDLAND-2 REACTOR 
CONTAINERS 
See also CAPSULES 
CASKS 
PRESSURE VESSELS 
REACTOR VESSELS 
TANKS 

Degradation mode surveys of high performance candidate con- 

tainer materials, 16:9736 (R;US) 


tomography scanners, 
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CONTAINERS 


The structure and dynamics of patterns of Benard convection 
cells, 16:10713 (R;US) 
Uncertainty evaluation methods for waste package performance 
assessment, 16:9683 (R;US) 
CONTAINMENT 
See also CONTAINMENT BUILDINGS 
An assessment of BWR [boiling water reactor] Mark III contain- 
ment challenges, failure modes, and potential improvements 
in performance, 16:10149 (R;US) 
Quality assurance procedures for the CONTAIN severe reactor 
accident computer code, 16:10148 (R;US) 
CONTAINMENT BUILDINGS 
Long-term performance of structures comprising nuclear power 
plants PART 1: Deterioration assessment of nuclear power 
station buildings PART 2: Long-term stability and the leak- 
tightness of reactor containments, 16:10063 (R;FR) 
CONTAMINATION (SURFACE) 
See SURFACE CONTAMINATION 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
CONTINUOUS IRRADIATION 
See CHRONIC IRRADIATION 
CONTRACTORS 
Radiation exposures for DOE [Department of Energy] and DOE 
contractor employees, 1988: Twenty-first annual report, 
16:11176 (R;US) 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL ELEMENTS 
In-core management of BWR non-fuel core components, 
16:9908 (RA;XA) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL SYSTEMS 
See also COMPUTERIZED CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
Multivariable control of gas-metal arc welding - (Multivariable 
geometry control of welding), 16:10349 (RA;US) 
CONTROL THEORY 
A rigid body model and decoupled control architecture for two 
manipulators holding a complex object, 16:10693 (R;US) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTION 
The structure and dynamics of patterns of Benard convection 
cells, 16:10713 (R;US) 
CONVECTIVE LOOP HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
CONVERTERS (DIGITAL-ANALOG) 
See DIGITAL-TO-ANALOG CONVERTERS 
COOLANT LOOPS 
One-dimensional leakage-flow vibration instabilities, 16:10711 
(R;US) 
COOLANTS 
Reclamation and disposal of water-based machining coolants, 
16:10464 (R;US) 
Vibration characteristics of rotor containing boiling coolant, 
16:10686 (R;JP;In Japanese) 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS 
The winds of Fermilab, 16:10971 (R;US) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COPOLYMERS 
Study of electron irradiation effects on properties of ferroelectric 
copolymers polyvinylidene  fluoride-polytretrafluorethylene, 
16:10534 (R;FR;In French) 
COPPER 
Compatibility studies of copper, brass and cupronickel with 
Hytherm-500 thermofluid, 16:10362 (R;IN) 
Cross section of spallgenic radioactive nuclides production in 
thin Co,Ni,Cu and Zn targets irradiated by 660MeV protons 


(Ga,Zn,Cu,Ni,Co,Fe,Mn,Cr,V,Se,K radioisotopes.), 16:11432 
(IA;SU;In Russian) 

Electron emission at comparable fluxes of fast ions and rarefied 
gas on metal surface, 16:11997 (IA;SU;In Russian) 

Low energy positron diffraction from Cu(111): Importance of 
surface loss processes at large angles of incidence, 16:12022 
(R;US) 

Photoelectron diffraction of magnetic ultrathin films: Fe/Cu(001), 
16:10462 (R;US) 

Studies of neutral vee production by Si lons at 14.5 x A GeV/c 
in Au and Cu, 16:11592 (R;US) 

Study of ion implantation by nuclear backscattering, 16:12007 
(IA;SU;In Russian) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 12, June 16, 1990-September 
15, 1990, 16:9829 (R;US) 


COPPER 63 TARGET 

Activation cross section of Cu(n, a)®°Co reaction, 16:11507 
(RA;CN) 

Analysis of data of scattering of low and mean-energy protons 
by ®-5Cu nuclei in the framework of dispersion optical 
model, 16:11749 (IA;SU;In Russian) 

Cross sections of the ("6-65Cu,, xn) reactions, 16:11746 
(IA;SU;In Russian) 

Reaction mechanism of proton capture by copper 63 nuclei, 
16:11516 (IA;SU;In Russian) 


COPPER 65 TARGET 

Analysis of data of scattering of low and mean-energy protons 
by ®-Cu nuclei in the framework of dispersion optical 
model, 16:11749 (IA;SU;In Russian) 

Cross sections of the ("§-65Cu,, xn) reactions, 16:11746 
(IA;SU;In Russian) 

Study on the (+, 7) and (7, xxn) reactions on the medium and 
medium-heavy nuclei, 16:11521 (IA;SU;In Russian) 


COPPER ALLOYS 
See also COPPER BASE ALLOYS 
A spectroscopic and catalytic investigation of active phase- 
support interactions: Progress report, January 1988—January 
1991, 16:10620 (R;US) 

Chemical interactions in multimetaVzeolite catalysts: Progress 
report, January 7, 1990—January 6, 1991, 16:10619 (R;US) 
Stress corrosion cracking of Al-Li-Cu-Zr alloy 2090 in aqueous 
CI- and mixed CO32-/CI- environments, 16:10459 (R;US) 
X-ray determination of site occupation parameters in ordered 

ternaries Cu(Au,M, _,)M = Ni,Pd, 16:10339 (R;US) 


COPPER BASE ALLOYS 
Compatibility studies of copper, brass and cupronickel with 
Hytherm-500 thermofluid, 16:10362 (R;IN) 
Radiation-induced changes in electrical conductivity of a wide 
range of copper alloys, 16:12164 (R;US) 


COPPER IONS 

A study of some wastewater contaminants: Final composite re- 
port, September 15, 1985-September 14, 1988, 16:9491 
(R;US) 

COPPER OXIDES 

Application of MeV ions to the analysis and modification of high 
temperature superconducting materials: Final report, 
16:10501 (R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: Fourth quarterly technical progress report, 16:9495 
(R;US) 

Determination of complete elemental composition of high- 
temperature superconductors of the type YBaCuO using 
backscattering of protons and alpha-particles, 16:10599 
(IA;SU;In Russian) 

Determination of oxygen and copper content ratio in supercon- 
ducting ceramics, 16:10598 (IA;SU;In Russian) 

Effects of atmosphere and heating rate during processing of a 
ceramic superconductor, 16:10473 (R;US) 

Measurement of thermal conductivity and thermoelectric power 
of small samples between 1.5 K and 300 K. Application to the 
study of Nb Se2-2H, Ce Ptp Sig and YBapCugO¢ 5, 16:10359 
(R;FR;In French) 
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Neutron spin depolarization by vortices 
16:10467 (R;FR) 
Phase formation in the Tl-Ca-Ba-Cu-O system, 16:10497 (R;US) 
Polarised neutron study of flux line pinning in HoBazCu307, 
16:10469 (R;FR) 
Radioactivation analysis of samples with high temperature su- 
perconductivity, 16:10600 (IA;SU;in Russian) 
Silver-sheathed multifilament wires, 16:10752 (R;US) 
Spin glass freezing and superconductivity in 
YBap(Cu; _,Fex)307 alloys, 16:10468 (R;FR) 
The application of neutron diffraction time-of-flight measure- 
ments to the study of strain in composites, 16:10481 (R;US) 
COPPICES 
Short rotation forestry as a source of energy: Final report, 
16:9821 (R;LU) 
CORES (DRILL) 
See DRILL CORES 
CORES (REACTOR) 
See REACTOR CORES 
CORN (MAIZE) 
See MAIZE 
CORN STOVER 
See MAIZE 
CORRELATIONS 
Mineral matter and inorganic elements in Ashibetsu coals, 
16:9475 (IA;JP;In Japanese) 
CORROSION RESISTANT ALLOYS 
See also ALLOY-NI76CR15FE8 
STEEL-CR17NI12MO3 
STEEL-CR18NI10TI 
STEEL-CR19NI10 
Degradation mode surveys of high performance candidate con- 
tainer materials, 16:9736 (R;US) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGY 


in YBapCu307, 


High energy physics and cosmology, 16:11221 (R;US) 
Neutrino oscillations in the early universe, 16:11358 (R;DK) 


Primordial nucleosynthesis: 

16:11231 (R;US) 
COST 

The cost-constrained traveling salesman problem, 16:12238 

(R;US) 
COTTON 

Physiological response of wheat, maize and cotton to gamma ir- 

radiation, 16:11147 (IA;EG) 
COTTON PLANTS 

Analysis of high frequency surface-induced concentration fluctu- 
ations, 16:10956 (R;US) 

Evaluation of early maturing and high yielding mutants/ varieties 
and improved germplasm of cotton through the use of in- 
duced mutations and hybridization, 16:11166 (R;PK) 

Studies on the controlled release pesticide formulation for pest 
control in cotton using isotope technique, 16:11168 (R;PK) 

COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COVERINGS 
Development of polymer concrete vaults for natural gas regula- 
tor stations, 16:9573 (R;US) 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
CP INVARIANCE 
Radiative violation of CP-symmetry, 16:11308 (I;ES;In Spanish) 
Radiative violation of CP-symmetry, 16:11341 (I;ES;in Spanish) 
CRACKS 

An on-line real-time system for fatigue crack growth monitoring, 
16:10124 (R;US) 

Crack closure and healing studies in WIPP [Waste Isolation Pilot 
Plant] salt using compressional wave velocity and attenuation 
measurements: Test methods and results, 16:9727 (R;US) 

CRANKING MODEL 

Analog of quasiparticle-phonon interaction in the approach of 
cranking model and random phase approximation, 16:11731 
(IA;SU;In Russian) 


Beyond the standard model, 


CUBIC LATTICES 


CREEKS 
See STREAMS 
CREVICE CORROSION 
Corrosion behavior of stainless steels for seawater applications, 
16:10343 (R;JP;in Japanese) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS 

Evolution of high yielding chickpea varieties, having improved 
plant type and disease resistance, through induced muta- 
tions, 16:11167 (R;PK) 

Herbaceous Energy Crops Program: Annual progress report for 
FY 1988, 16:9825 (R;US) 

Screening and selection of herbaceous species for biomass pro- 
duction in the Midwest/Lake States: Final report, 1985-1989, 
16:9826 (R;US) 

Solar hay drying in specially constructed hay storage halls: 
Demonstration project: Final report, 16:10252 (R;LU) 

CROSSED BEAMS 
See COLLIDING BEAMS 
CROSSED FIELDS 
Numerical error in electron orbits with large weedt, 16:12120 
(R;US) 
CROWN ETHERS 
See POLYETHYLENE GLYCOLS 
CRUCIBLES 
Results of the metallographic examination of the Ta crucible 
used in the M.S.E. runs, 16:9610 (R;US) 
CRUDE OIL 
See PETROLEUM 
CRYOGENIC BUBBLE CHAMBERS 

Preparation and characterisation of superheated drop detectors, 

16:10870 (R;IN) 
CRYOGENIC STORAGE DEVICES 

Microtube Strip Heat Exchanger: Quarterly technical report, 

quarter ending 4 December 1990, 16:10717 (R;US) 
CRYSTAL DEFECTS 

Crystal mosaic spread determination by slow neutron scattering, 
16:11941 (IA;EG) 

Elastic strain and homogeneous nucleation of a deformation 
twin in hep Ti single crystals, 16:10342 (R;US) 

CRYSTAL LATTICES 

See also CUBIC LATTICES 

A cluster approximation for the transfer-matrix method, 
16:11937 (R;XA) 

CRYSTALLINE ROCKS 
See IGNEOUS ROCKS 
METAMORPHIC ROCKS 
CRYSTALLOGRAPHY 

12. European crystallogrpahic meeting. V. 3: Collected ab- 

stracts, 16:10596 (1;SU) 
CRYSTALS 

See also MONOCRYSTALS 

Angular distribution of Compton electrons produced by gamma- 
quantum in crystals, 16:11942 (IA;SU;In Russian) 

Elastic constants of the hard disc system in the self-consistent 
free volume approximation, 16:11939 (R;XA) 

Electromagnetic shower development in crystals with account for 
linear polarization of - quanta, 16:11905 (IA;SU;In Russian) 

Precision crystal alignment for high-resolution electron micro- 
scope imaging, 16:10911 (R;AU) 

Restoration of structural data by oscillations of electron elastic 
backscattering cross section, 16:11958 (IA;SU;in Russian) 

Theoretical prediction of nonlinear Brewster angle in ADP, 
16:12019 (R;XA) 

X-ray analysis of internal stresses in crystals, 16:10394 (IA;SU) 

[The geometry of disorder: Theoretical investigations of qua- 
sicrystals and frustrated magnets]: [Progress] report, 
September 1990—February 1991, 16:11930 (R;US) 

CUBIC LATTICES 

Hydrogen chemisorption on a tight-binding solid: Influence of 
partial occupation of the impurity level on the electron charac- 
teristics, 16:11932 (R;XA) 
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CUMBERLAND RIVER 


CUMBERLAND RIVER 

Results of fish tissue screening studies from sites in the Ten- 

nessee and Cumberland Rivers in 1988, 16:11076 (R;US) 
CUPRATES 

Acoustic radiation at interaction of charged particle pulsed 
beams with solid targets, 16:11982 (IA;SU;In Russian) 

Analysis of backscattering spectra of HTSC ceramics, 16:11994 
(IA;SU;In Russian) 

Determination of high temperature superconductor composition 
determination by nuclear-physical method, 16:11956 
(IA;SU;In Russian) 

Effect of helium ion irradiation on dechanneling in 
YBazCu307_~ crystals, 16:11995 (IA;SU;In Russian) 

High temperature superconductor-oxide structure changes un- 
der fast proton irradiation, 16:11980 (IA;SU;In Russian) 

iwestigation of HTSC composition and structure by the 
16O(SHe, *He)'5O nuclear reaction and channeled *He ion 
backscattering, 16:11953 (IA;SU;in Russian) 

Investigation of nuclear hyperfine interactions in high tempera- 
ture superconductors by perturbed angular correlations, 
16:12008 (IA;SU;In Russian) 

Observation of structure changes in monocrystal at nitrogen tem- 
perature by channeling method, 16:11955 (IA;SU;In Russian) 

On positron annihilation in high temperature superconductor, 
16:12011 (IA;SU;In Russian) 

Orbitals, correlation, valencies in high-Te superconductors, 
16:12031 (R;XA) 

Superconductivity in thallium ceramics irradiated at low temper- 
ature, 16:11991 (IA;SU;In Russian) 

Use of resonance nuclear reaction '®O(p,a)'>N for high temper- 
ature superconductor crystal structure investigation, 16:11954 
(IA;SU;In Russian) 

YBa2Cu307_, film orientation relations with (110)SrTiO3 sub- 
strates, 16:10493 (IA;SU;In Russian) 

CURIUM 248 
Production of curium-248 metal, 16:10453 (R;SU;In Russian) 


CURRENT DENSITY 
A possible mechanism for enhanced persistent current sex- 
tupole decay in SSC dipoles, 16:10843 (R;US) 
CURRENTS (ELECTRIC) 
See ELECTRIC CURRENTS 
CURTAILMENTS 
See ALLOCATIONS 
CURVES 
See DIAGRAMS 
CUTTING TOOLS 
Adaptation of abrasive water jet process for dismantling austenitic 
and ferritie structures under water, 16:10689 (R;FR;iIn German) 
Development of measuring and control systems for underwater 
cutting of radioactive components, 16:10136 (R;FR) 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLIC ACCELERATORS 
See also SYNCHROTRONS 
Low energy aspects of circular accelerators, 16:10796 (R;US) 
CYCLONE COMBUSTORS 
Clean coal today: An update of the U.S. Clean Coal Technology 
Demonstration Program: Issue No. 1, Winter 1990, 16:9888 
(R;US) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOCHROMES 
Rational redesign of biodegradative enzymes for enhanced 
bioremediation: Overview and status report for cytochrome 
P450, 16:11102 (R;US) 


D 


D CODES 


Phase and amplitude tuning procedures for the Fermilab linac, 
16:10799 (R;US) 
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D MESONS 
Determination of the D mesons lifetimes, 16:11313 (I;ES;In 
Spanish) 
Determination of the D mesons lifetimes, 16:11309 (I;ES;In 
Spanish) 
Fermilab experiment E-687: Recent results on charm, 16:11311 
(R;US) 
Lattice study of nonleptonic D decays: 
16:11330 (R;US) 
D PLUS RESONANCES 
See DMESONS 


D* PLUS RESONANCES 
See BARYONS 


D* ZERO RESONANCES 
See BARYONS 


D*RESONANCES 
See BARYONS 


D-1865 RESONANCES 
See DMESONS 


DAMS 
Evaluation of the water quality in the releases from thirty dams 
in the Tennessee River Valley, 16:11080 (R;US) 


DATA 
A decay chain data library for activation products, fission prod- 
ucts and actinides, 16:11407 (RA;CN) 
Activities and cooperation, 16:12178 (RA;CN) 
Analyzing product test data in an INGRES database using SAS 
software, 16:12264 (R;US) 
Communication of nuclear data progress: No.1 
16:11405 (R:CN) 
Neutron data evaluation for general purpose file, 16:11881 
(RA;CN) 
Nuclear Data Progress in China, 16:11406 (RA;CN) 
The construction of computerized nuclear data library, 16:12246 
(RA;CN) 
DATA ACQUISITION 
The improvement of tank calibrations at Savannah River Site, 
16:9784 (R;US) 
DATA ACQUISITION SYSTEMS 
Collaborative research on fluidization employing computer- 
aided particle tracking: Quarterly progress report No. 6, 
January 1, 1990—March 31, 1990, 16:10865 (R;US) 
Multichannel long period seismic data acquisition system, 
16:10944 (R;IN) 
The improvement of tank calibrations at Savannah River Site, 
16:9784 (R;US) 
Use of a valve operation test and evaluation system to enhance 
valve reliability, 16:10099 (RA;US) 
DATA BASE MANAGEMENT 
A flexible user interface developed using SAS/AF and 
SAS/GRAPH, 16:12200 (R;US) 
An architecture for accommodating referenceability among intel- 
ligent electronic documents, 16:12263 (R;US) 
Analyzing product test data in a relational database using SAS 
software, 16:12262 (R;US) 
Picking columns at run time, 16:12261 (R;US) 
Table of tables: A database design tool for SYBASE, 16:12250 
(R;US) 
The construction of computerized nuclear data library, 16:12246 
(RA;CN) 
DATA COVARIANCES 
CEC/USDOE workshop on uncertainty analysis, 16:10151 (R;US) 


DATA PROCESSING 

Data fitting with spline function, 16:12196 (RA;CN) 

Data processing software for Purex plant process control labo- 
ratory, 16:9601 (R;IN) 

Predictive data compression with exact recovery (summary), 
16:12221 (R;US) 

Simultaneous evaluation, 16:11408 (RA;CN) 

Some codes for nuclear data calculation and process, 16:11640 
(RA;CN) 


Progress report, 


(1989), 





DATA TRANSMISSION 

Fundamental study on applicability of spread spectrum system 
on power distribution line carrier control, 16:12248 (R;JP;In 
Japanese) 

Raster data transfer test using GTX produced data: MIL-R-28002 
Type 1 (Raster): Quick short test report, 16:12266 (R;US) 

Raster data transfer test using optigraphics produced data: MIL- 
R- 28002 Type 1 (Raster): Quick short test report, 16:12265 
(R;US) 

DATA TRANSMISSION SYSTEMS 

Raster data transfer test using GTX produced data: MIL-R-28002 
Type 1 (Raster): Quick short test report, 16:12266 (R;US) 

Raster data transfer test using optigraphics produced data: MIL- 
R- 28002 Type 1 (Raster): Quick short test report, 16:12265 
(RUS) 

Technical publication transfer test with McDonnell Aircraft Com- 
pany: MIL-M-28001 (SGML) and MIL-D-28000 Class 1 
(IGES), 16:12267 (R;US) 

DATING 
See AGE ESTIMATION 
DAUGHTER PRODUCTS 
Energetic characteristics of response of electron shells of atoms 
and ions on 6+ decay, 16:11763 (IA;SU;In Russian) 
DC TO AC INVERTERS 
See INVERTERS 
DEACTIVATION 

Deactivation and regeneration of Fe-group catalyst in coal gasi- 

fication, 16:9434 (IA;JP;in Japanese) 
DEALKYLATION 

Catalylic dealkylation of alkylbenzene and coal derived oil with 
steam.: Activity of Fesub 2Osub 3-NiO/ active carbon support 
catalyst, 16:9463 (IA;JP;in Japanese) 

DEASHING 

Solvent De-ashing of CLB. 2.: Effects of solvent properties and 
temperature on de-ashing efficiency, 16:9401 (IA;JP;In 
Japanese) 

Solvent de-ashing of CLB. (3).: Characteristics of fractionated 
naphtha and its ability of dissolving CLB, 16:9402 (IA;JP;In 
Japanese) 

DEBRIS (NUCLEAR) 

See FISSION PRODUCTS 
DECALSO 

See ION EXCHANGE MATERIALS 
DECAY PRODUCTS 

See DAUGHTER PRODUCTS 
DECELERATION 

See ACCELERATION 
DECISION MAKING 

Expert systems for implementing group consensus opinion in 
complex, weighted decisions, 16:12198 (R;US) 

DECONTAMINATION 

Aerosol-foam interaction experiments, 16:10659 (R;GB) 

Aggressive chemical decontamination tests on small valves 
from the Garigliano BWR, 16:9907 (R;FR) 

DECONTAMINATION FACTOR 
See DECONTAMINATION 
DEEP INELASTIC HEAVY ION REACTIONS 

Deep inelastic scattering of heavy ions: quantum description, 
16:11846 (IA;SU;In Russian) 

Time of multi-nucleon transfer damping in heavy ion reactions, 
16:11851 (IA;SU;In Russian) 

DEEP INELASTIC SCATTERING 

On the algebraic moments of the transverse momentum distribu- 

tion of hadrons produced in lepto-production, 16:11371 (R;SE) 
DEFECTS 
Ultrasonic flaw classification: An approach using modeling, sig- 
nal processing, and adaptive learning, 16:10732 (R;US) 
DEFENSE 
See NATIONAL DEFENSE 
DEFORMED NUCLEI 

1* states in deformed nuclei, 16:11660 (IA;SU;In Russian) 

Accounting of evaporation cascades in alpha particle emission 
from deformed nuclei, 16:11831 (iA;SU;In Russian) 


DEPLETION (NUCLEAR FUELS) 


Description of electric and magnetic excitations in the frame- 
work of the enlarged superfiuid model of the atomic nucleus, 
16:11648 (R;:XA) 

Description of negative parity states in nonaxial nuclei, 
16:11664 (IA;SU;In Russian) 

Detection of two-phonon states in deformed nuclei, 16:11670 
(IA;SU;In Russian) 

Determination of atomic nuclei shape in formalism of energy 
density, 16:11735 (IA;SU;In Russian) 

Equations for density matrix in heated nuclei with pairing, 
16:11700 (IA;SU;In Russian) 

Integral relations in the folding method generalized on the ex- 
change account, 16:11661 (IA;SU;In Russian) 

On different methods of parametrization of deformed distributions 
of matter and nuclear potential, 16:11736 (IA;SU;In Russian) 

DEHYDROGENASES 

See OXIDOREDUCTASES 
DELAYED RADIATION INJURIES 

See RADIATION INJURIES 
DELETIONS (CHROMOSOMAL) 

See CHROMOSOMAL ABERRATIONS 
DELTA RESONANCES (MESON) 

See MESONS 
DENATURATION (NUCLEIC ACID) 

See NUCLEIC ACID DENATURATION 
DENITRIFICATION 

[Physiological genetics of denitrification: A route to conserving 
fixed nitrogen]: Final progress report, 16:11093 (R;US) 

DENMARK 

Danish international office for renewable energy: Final report, 
16:10192 (I;DK;In Danish) 

Danish wind farm measurements, IEA annex IX, 16:9886 (R;DK) 

Order No 485 on the use of unsealed radioactive sources in 
hospitals, laboratories, etc, 16:9795 (1;DK;in Danish) 

Order No 657 on the use of X-ray equipment, 16:9796 (I;DK;In 
Danish) 

Order no 206 concerning medical surveillance of work with ion- 
izing radiation, 16:9791 (I;DK) 

Order no. 286 on X-ray diagnostic equipment for medical use, 
16:9793 (1;DK;Iin Danish) 

Order on dose limits for ionizing radiation, 16:9794 (i;DK;In Dan- 
ish) 

Order on the transport of radioactive materials, 16:9792 (1;DK;In 
Danish) 

Taxation in connection with exploration and production of hydro- 
carbons in Denmark, 16:9562 (R;DK;in Danish) 

DENSIMETERS 
Benefits of new applications and new type gauges using nuclear 
techniques in the iron making process, 16:9805 (RA;XA) 

DENSITY 

Nuclear techniques in the oil industry, 16:11015 (RA;XA) 
DENSITY (CHARGE) 

See CHARGE DENSITY 
DENSITY (ENERGY-LEVEL) 

See ENERGY-LEVEL DENSITY 
DENSITY LOG 

See GAMMA-GAMMA LOGGING 
DEOXYCYTIDINURIA 

See URINE 
DEOXYPENTOSE NUCLEIC ACID 

See DNA 
DEOXYRIBONUCLEIC ACID 

See DNA 
DEPARTMENT OF DEFENSE 

See US DOD 
DEPLETED URANIUM 

Laboratory characterization and leaching of uranium and 
hazardous materials from Oak Ridge Y-12 Plant wastes con- 
taminated with depleted uranium, 16:10298 (R;US) 

DEPLETION (NUCLEAR FUELS) 

See BURNUP 
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DEPOLYMERIZATION 


DEPOLYMERIZATION 
Studies on the depolymerization of coal. (I).: Depolymerization 
of low rank coal by solvent extraction, 16:9408 (IA;JP;In 
Japanese) 
Studies on the depolymerization of coal. (Il).: Depolymerization 
of Blue Creek caol caused by reductive alkylation, 16:9409 
(IA;JP;In Japanese) 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 


DESALINATION PLANTS 

Use of nuclear reactors for seawater desalination, 16:9905 (R;XA) 
DESALINATION REACTORS 

Use of nuclear reactors for seawater desalination, 16:9905 (R;XA) 


DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 


DESOXYRIBONUCLEIC ACID 
See DNA 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 


DEUTERIUM 
A study plan for determining recharge rates at the Hanford Site 
using environmental tracers, 16:11071 (R;US) 
Characteristic X-rays method for detecting "cold fusion”, 
16:12144 (R;PL) 
Evaluations of the experimental data of photoneutron cross sec- 
tions of nuclides D, °Be, ”5As, Zr and 1271, 16:11888 (RA;CN) 
Intense field non-resonant multiphoton absorption of diatomic 
molecules, 16:11239 (R;US) 
Variational Monte Carlo studies of electromagnetic structure of 
few-body nuclei, 16:11642 (R;US) 
DEUTERIUM OXIDES 
See HEAVY WATER 


DEUTERIUM TARGET 

Description of observed polarization phenomena in deuteron 
photodisintegration, 16:11845 (IA;SU;in Russian) 

Effects of parity breaking in the reaction of deuteron electrodis- 
integration near threshold, 16:11805 (IA;SU;In Russian) 

Experimental investigation and theoretical analysis of Kt meson 
interaction with nuclei at mean energies, 16:11751 (IA;SU;In 
Russian) 
Inclusive reaction eD—e’np: interaction effects in final state, y- 
scaling and deuteron structure, 16:11789 (IA;SU;in Russian) 
Parametrization of cross sections for neutron interaction with 
1H, 2H and '2C nuclei at energies between 20 and 90 MeV, 
16:11443 (R;PL) 

Polarization phenomena in the d-vector(-y,)7° reaction and the 
problem of dibaryon resonances, 16:11842 (IA;SU;In Russian) 

Polarization phenomena in the d-vector(e,e’p-vector)n reaction 
and electric formfactor of neutron, 16:11843 (IA;SU;In Russian) 

Ratio of K*'C and K+d total cross sections at mean energies, 
16:11750 (IA;SU;In Russian) 

Reconstruction 0 fa-d potential according to Faddeev and ex- 
perimental phases, 16:11779 (IA;SU;In Russian) 

Study on one-nucleon transfer reaction on deuterium for detec- 
tion of neutron nuclei, 16:11440 (IA;SU;In Russian) 

Study on the reactor antineutrino interaction with protons and 
deuterons, 16:11344 (IA;SU;In Russian) 

DEUTERON REACTIONS 

Analysis of higher partial amplitudes of D+*He elastic scattering in 
the frame of three-body problem, 16:11838 (IA;SU;In Russian) 

Cross sections of 2*24Na and ’Be radioactive isotope produc- 
tion during interaction of deuterons with silicon nuclei, 
16:11486 (IA;SU;in Russian) 

Investigation of the 2°°Bi(d,n)*!°Po and 2°°Bi(p,-7)?!°Po reac- 
tions, 16:11608 (IA;SU;In Russian) 

lsomer ratios in reactions with relativistic deuterons, 16:11609 
(IA;SU;In Russian) 

Microscopic deuteron potential with spin-orbital and tensor com- 
ponents, 16:11873 (R;SU;In Russian) 

Microscopic deuteron potential with spin-orbital and tensor com- 
ponents, 16:11801 (IA;SU;In Russian) 

New approach to calculation of form factors of neutron direct 
transfer reaction, 16:11803 (IA;SU;In Russian) 
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On accounting of coulomb interaction in diffraction scattering of 
protons and deuterons by nuclei, 16:11844 (IA;SU;In Russian) 

Using of the tracking funcions method in phase analysis of 
charged-particle elastic scattering in the low-energy range, 
16:11808 (IA;SU;In Russian) 

Vertex constants of the nuclei ?°Mg—24Mg (0.0 MeV; 1.37 
MeV) + n and ®7Al —6AI (0.0 MeV; 0.417 MeV; 1.058 MeV) 
+N, 16:11484 (IA;SU;In Russian) 

DEUTERON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

DEUTERON REACTIONS 
DEVELOPING COUNTRIES 
See also ARGENTINA 

BANGLADESH 
BRAZIL 
EGYPTIAN ARAB REPUBLIC 
GUATEMALA 
INDIA 
MALI 
PAKISTAN 
THAILAND 

A summary of the status of biomass conversion technologies 
and opportunities for their use in developing countries, 
16:9842 (R;US) 

DEVICES 
See EQUIPMENT 
DIABLO CANYON-1 REACTOR 

Diablo Canyon internal events PRA [Probabilistic Risk Assess- 

ment] review: Methodology and findings, 16:10126 (R;US) 
DIABLO CANYON-2 REACTOR 
Diablo Canyon internal events PRA [Probabilistic Risk Assess- 
ment] review: Methodology and findings, 16:10126 (R;US) 
DIAGRAMS 
See also BRAGG CURVE 
Editing graphs for maximum effect, 16:12230 (R;US) 
DIAMONDS 

Control of texture and defect structure for hot-filament-assisted 
CVD [chemical vapor deposition] diamond films, 16:10507 
(R;US) 

Effect of #°Ar and 12°Xe swift ions on diamond monocrystal, 
16:12015 (IA;SU;In Russian) 

Improved materials for durable rings, liners, and injector noz- 
zles, 16:10316 (R;US) 

Numerical simulation of diamond ion implantation, 16:11974 
(IA;SU;in Russian) 

Plasma, photon, and beam synthesis of diamond films and mul- 
tilayered structures: Annual technical progress report, 
1989-1990, 16:10528 (R;US) 

DIAPHRAGMS (THERMONUCLEAR DEVICE) 

See LIMITERS 

DIBARYON RESONANCES 
See DIBARYONS 
DIBARYONS 

Polarization phenomena in the d-vector(-,)x° reaction and the 
problem of dibaryon resonances, 16:11842 (IA;SU;In Russian) 

“Inevitable” dibaryons, 16:11355 (R;US) 

DICHROMATES 

A study of some wastewater contaminants: Final composite re- 
port, September 15, 1985-September 14, 1988, 16:9491 
(R;US) 

DIELECTRIC TRACK DETECTORS 

Measuring ranges and energy losses for ion identification in di- 

electric detectors, 16:10897 (IA;SU;in Russian) 
DIESEL ENGINES 

Exhaust emissions from heavy duty vehicles, 16:10322 (R;CA) 

Fluidic fuel feed system: Final report, 16:10315 (R;US) 

Improved materials for durable rings, liners, and injector noz- 
zles, 16:10316 (R;US) 

Oxygen-enriched diesel engine performance: A comparison of 
analytical and experimental results, 16:10312 (R;US) 

Preliminary investigation of the effects of coal-water slurry fuels 
on the combustion in GE coal fueled diesel engine (Task 
1.1.2.2.1, Fuels), 16:9517 (R;US) 





[Mapping the route to improved transportation technologies 
through] Propulsion systems research, 16:10313 (RA;US) 
DIESEL FUELS 
Remediation of oil field wastes, 16:9558 (R;US) 
The influence of light diesel fuel on diesel exhaust gas emission, 
16:10319 (1;DK) 
DIESEL MOTORS 
See DIESEL ENGINES 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL CALCULUS 
Computation and graphics in mathematical research: Progress 
report, June 1, 1990—May 31, 1991, 16:12210 (R;US) 
DIFFERENTIAL EQUATIONS 
See also NEUTRON DIFFUSION EQUATION 
PARTIAL DIFFERENTIAL EQUATIONS 
A new approach to the problem of quasiexact solubility, 
16:12052 (IA;SU;In Russian) 
Bayesian approximation of solutions to linear ordinary differen- 
tial equations, 16:12218 (R;US) 
Stability theory of critical cases and the bifurcation points of the 
stationary solutions of the Lorenz model, 16:12048 (R;XA) 
DIFFRACTION (NEUTRON) 
See NEUTRON DIFFRACTION 
DIFFUSION 
Time-integrated radon soil-gas surveys in geothermal explo- 
ration in the Southern Rio Grande Rift, New Mexico: Volume 
1, Final report, 16:9869 (R;US) 
DIGESTER GAS 
See METHANE 
DIGITAL-TO-ANALOG CONVERTERS 
Digital-to-analog converter on the base of magnetic comparator, 
16:10757 (R;SU;In Russian) 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
DIOPSIDE 
[Electrochemical determination of the Gibbs free energy of rock- 
forming minerals]: [Progress report], 16:10527 (R;US) 
DIPTERA 
Population dynamics of Chaoborus punctipennis Say (diptera: 
chaoboridae) in a new southeastern cooling reservoir, 
16:11086 (R;US) 
DIRECT CONTACT HEAT EXCHANGERS 
Direct contact condensation of steam on subcooled water, 
16:10134 (R;IT) 
Direct contact heat exchange, 16:10286 (RA;US) 
DIRECTED-ENERGY WEAPONS 
See also LASER WEAPONS 
Neutral particle beam popup applications, 16:10951 (R;US) 
DISCHARGES (WASTES) 
See WASTE DISPOSAL 
DISEASE RESISTANCE 
Genetic and biochemical basis of race-specific incompatibility in 
Pseudomonas syringae pv. glycinea-soybean interactions: 
Progress reort, 16:11143 (R;US) 
DISINTEGRATION (FISSION) 
See FISSION 
DISMANTLING (FUEL ASSEMBLY) 
See FUEL ASSEMBLY DISMANTLING 
DISPOSAL (WASTES) 
See WASTE DISPOSAL 
DISPROPORTIONATION 
See OXIDATION 
DISSOCIATION 
[Unimolecular and bimolecular reactions induced by state- 
specific vibrational excitation]: Technical progress report, 
16:10618 (R;US) 
DISSOLVED GASES 
Mechanisms controlling the production and transport of 
methane, carbon dioxide, and dissolved solutes within a large 
boreal peat basin: Progress report, July 27, 1990—January 
15, 1991, 16:11009 (R;US) 
DISSOLVED MATERIALS 
See SOLUTES 


DOPPLER BROADENING 


DISSOLVED OXYGEN 

See DISSOLVED GASES 

OXYGEN 

DISTILLATE FUEL 

See HEATING OILS 
DISTILLATE FUEL OIL 

See HEATING OILS 
DISTILLATES 

Catalytic cracking of coal derived middle and heavy distillate, 
16:9424 (IA;JP;In Japanese) 

Mild sulfonation of heavy oil fraction with sulfur trioxide, 16:9481 
(IA;JP;In Japanese) 

Stable carbon isotope analysis of coprocessing materials: Quar- 
terly technical progress report, October 1—December 31, 
1989, 16:9368 (R;US) 

Two-stage, close coupled catalytic liquefaction of coal: Seventh 
quarterly report, April 1, 1990—June 30, 1990, 16:9370 (R;US) 

DISTILLATION EQUIPMENT 

Dynamic simulation and control of chemical processes: Final re- 

port, 16:10291 (R;LU) 
DISTRICT COOLING 

Simulation loop testing of a direct freeze district cooling system: 

Interim report No. 2, 16:10304 (R;US) 
DISTRICT HEATING 

See also SOLAR DISTRICT HEATING 

Distribution network for district heating: Survey- and status re- 
port, 16:10302 (R;SE;In Swedish) 

Licencing and nuclear safety requirements for heat extraction 
from nuclear power plants, 16:10013 (I;CS;in Czech) 

Low temperature district heating in Hinneruplund, 16:10306 
(I;DK;In Danish) 

Nuclear power plants in the Czechoslovak centralized heat sup- 
ply system, 16:10043 (IA;CS;In Czech) 

Operational optimization of Akureyri district heating plant, 
16:9867 (1;DK;In Danish) 

DIVERGENCES (ULTRAVIOLET) 
See ULTRAVIOLET DIVERGENCES 
DIVERTORS 

Methodology for the ITER [International Thermonuclear Experi- 
mental Reactor] technology phase operational scenario 
analysis, 16:12162 (R;US) 

DNA 

Indirect fluorometric detection techniques on thin layer chro- 
matography and effect of ultrasound on gel electrophoresis, 
16:10604 (R;US) 

Mechanisms for radiation damage in DNA: Progress report, 
June 1, 1990—May 31, 1991, 16:11177 (R;US) 

Molecular cytogenetics using fluorescence in situ hybridization, 
16:11111 (R;US) 

Radiation damage and repair of human lymphocyte DNA, 
16:11184 (IA;ZA) 

Role of disorder on the dynamics of a nonlinear model for DNA 
thermal denaturation, 16:11100 (R;US) 

The separation of DNA by pulsed field capillary electrophoresis: 
Progress report, June 1, 1990—October 15, 1990, 16:11098 
(R;US) 

[Robust detailed mapping of the human genome]: Progress re- 
port, 16:11108 (R;US) 

DNA HYBRIDIZATION 

Molecular cytogenetics using fluorescence in situ hybridization, 

16:11111 (R;US) 
DNA POLYMERASES 

Characterization and modification of phage T7 DNA polymerase 
for use in DNA sequencing: Progress report, September 16, 
1989—June 30, 1990, 16:11107 (R;US) 

DOLOMITE 

Core analyses for selected samples from the Culebra Dolomite 
at the Waste Isolation Pilot Plant site, 16:9724 (R;US) 

Systems analysis, long-term radionuclide transport, and dose 
assessments, Waste Isolation Pilot Plant (WIPP), southeast- 
ern New Mexico, September 1989, 16:9693 (R;US) 

DOPPLER BROADENING 

A code of doppler broadening resonance integral for asymptotic 

spectra, 16:11899 (RA;CN) 
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DOPPLER BROADENING 


Approximate calculation of doppler broadening resonance inte- 
gral for asymptotic spectra, 16:11891 (RA;CN) 
Doppler broadened cross-sections calculated by complex prob- 
ability integral, 16:11898 (RA;CN) 
DOPPLER SHIFT ATTENUATION METHOD 
See DSA METHOD 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE RATES 
Technical background for shallow (skin) dose equivalent evalua- 
tions, 16:11186 (R;US) 
DOSEMETERS 
See also CALORIMETRIC DOSEMETERS 
A pocket-size broadband electric field detection and storage de- 
vice, 16:10859 (R;US) 
DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also ELECTRON DOSIMETRY 
GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
THERMOLUMINESCENT DOSIMETRY 
A self-teaching curriculum for the NRC/SNL [Nuclear Regulatory 
Commission/Sandia National Laboratory] low-level waste per- 
formance assessment methodology, 16:9681 (R;US) 
An introduction to biological dosimetry: Revision 1, 16:11189 
(R;US) 
Biological dosimetry of ionizing radiation by chromosomal aber- 
ration analysis, 16:11170 (R;ES) 
Dosimetry model for bronchial and extrathoracic tissues of the 
respiratory tract, 16:11187 (R;US) 
DOUBLE ENVELOPE BUILDINGS 
Building Thermal Envelope Systems and Materials (BTESM) 
progress report for DOE Office of Buildings Energy Research: 
Monthly progress report, December 1990, 16:10259 (R;US) 
Building thermal envelope systems and materials (BTESM) 
progress report for DOE Office of Buildings Energy Research: 
Monthly progress report, October 1990, 16:10258 (R;US) 
DOUBLE SHELL HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
DOUBLE WALL HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
DOW PUSHER 700 
See POLYAMIDES 
DOWEX 
See ORGANIC ION EXCHANGERS 
DREDGE SPOIL 
Ecological evaluation of proposed discharge of dredged mate- 
rial from Oakland Harbor into ocean waters (Phase 1 of 
—42-foot project), 16:11067 (R;US) 
DRIFT CHAMBERS 
Drift chamber detectors, 16:10852 (R;ES;In Spanish) 
Experimental work on drift chambers, 16:10855 (R;ES;In Span- 
ish) 
DRILL CORES 
Core analyses for selected samples from the Culebra Dolomite 
at the Waste Isolation Pilot Plant site, 16:9724 (R;US) 
DRILL HOLES 
See BOREHOLES 
DRILL SHIPS 
See OFFSHORE PLATFORMS 
SHIPS 
DRILLING FLUIDS 
Remediation of oil field wastes, 16:9558 (R;US) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DROSOPHILA 


A connectionist model of the Drosophila blastoderm, 16:11099 
(R;US) 
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DSA METHOD 
DSA method with conversion electrons for measuring the life- 
times of low excited states of nuclides in a beam, 16:10882 
(IA;SU;In Russian) 
DTO 
See HEAVY WATER 
TRITIUM COMPOUNDS 
DUAL-PURPOSE POWER PLANTS 
Atmospheric Fluidized Bed Cogeneration Air Heater Experi- 
ment, 16:9513 (R;US) 
Diesel cogeneration plant using oxygen enriched air and emulsi- 
fied fuels, 16:10283 (R;US) 
Energy storage for small cogeneration plants, 
(R;SE;in Swedish) 
Pressurized combustion in cogeneration, 16:9892 (R;Fl;In 
Finnish) 
DUSTS 
Preliminary results of the radiological survey at the former DOW 
Chemical Company site, Madison, Illinois, 16:11030 (R;US) 
DWARF STARS 
A search for massive compact halo objects in our galaxy, 
16:11229 (R;US) 
DYE LASERS 
Progress in solid state dye laser development, 16:10760 (R;US) 
The physics of dye laser amplifiers, 16:10762 (R;US) 
DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 
Direct conversion of methane to Cz,, and liquid fuels: Fourth 
quarterly technical progress report, July 1-September 30, 
1988, 16:9365 (R;US) 
DYSPROSIUM 160 
Coriolis interaction of negative parity states in Dy, 16:11671 
(IA;SU;In Russian) 
DYSPROSIUM 164 
On the possibility of using internal range of charge transition 
density for studying on the structure of low-energy spectrum 
of deformed nuclei, 16:11697 (IA;SU;In Russian) 
DYSPROSIUM ALLOYS 
Structure of amorphous magnetically anisotropic Dy-Co films, 
16:10434 (IA;SU) 
DYSPROSIUM SILICIDES 
Magnetic ordering in RCoSiz (R=Tb, Dy, Ho) compounds, 
16:10442 (IA;SU) 


16:10160 


E 


E CODES 
Emergency Doses (ED) - Revision 3: A calculator code for envi- 
ronmental dose computations, 16:11003 (R;US) 
EARLY RADIATION INJURIES 
See RADIATION INJURIES 
EARTH ATMOSPHERE 
See also STRATOSPHERE 
TROPOSPHERE 
Cloud forcing: A modeling perspective, 16:11001 (R;US) 
Design of the CART data system for the US Department of En- 
ergy’s ARM Program, 16:10985 (R;US) 
Determination of carbon-14 environmental samples by mixing 
'4CO, with a liquid scintillator, 16:10958 (R;ES;In Spanish) 
Potential health risks from postulated accidents involving the 
Pu-238 RTG [radioisotope thermoelectric generator] on the 
Ulysses solar exploration mission, 16:11190 (R;US) 
The role of peat exploitation in altering the carbon balance in 
Finland and worldwide, 16:9497 (R;Fl;in Finnish) 





EARTHMOVING EQUIPMENT 
Mechanical excavator performance in Yucca Mountain tuffs, 
16:9711 (R;US) 
EARTHQUAKES 
Multichannel long period seismic data acquisition system, 
16:10944 (R;IN) 
Studies on Fourier amplitude spectra of accelerograms 
recorded on rock sites, 16:10113 (R;IN) 
EAST PAKISTAN 
See BANGLADESH 
EBR-2 REACTOR 
Hot Fuel Examination Facility/South, 16:9755 (R;US) 
The roles of EBR-Il and TREAT [Transient Reactor Test] in es- 
tablishing liquid metal reactor safety, 16:10129 (R;US) 
ECCS 
Study into heat transfer in modeling the emergency cooling of a 
reactor core, 16:9994 (IA;CS;In Czech) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMIC GROWTH 
Review of the energy supply and demand in the fiscal 1989 and 
short-term outlook.: Report of the committee for energy 
supply-demand trends, 16:10227 (R;JP;in Japanese) 
ECONOMICS 
A computer-based purchase management system, 16:12180 
(R;IN) 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
Environmental surveillance master sampling schedule, 


16:11070 (R;US) 
FY 1991 project plan for the Hanford Environmental Dose Re- 
construction Project, Phase 2, 16:11068 (R;US) 
EDUCATION 
Mind over matter: The intellectual content of experimental 


physics, 16:11218 (R;XC) 
The National Teacher Enhancement Program (K-8) coordinated 
by the Oak Ridge National Laboratory, 16:12176 (R;US) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFLUENTS (LIQUID) 
See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 
See RADIOACTIVE EFFLUENTS 
EFFLUENTS (THERMAL) 
See THERMAL EFFLUENTS 
EFFUSION 
See DIFFUSION 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EGYPTIAN ARAB REPUBLIC 
Agreement between the Government of Australia and the 
Government of the Arab Republic of Egypt concerning Co- 
operation in the Peaceful Uses of Nuclear Energy and the 
Transfer of Nuclear Material between Australia and the Arab 
Republic of Egypt and Agreed Minutes, 16:9790 (1;AU) 
Evaluating the atmospheric dispersion characteristics of Suez 
Canal area, 16:10974 (IA;EG) 
EHF RADIATION 
See MICROWAVE RADIATION 
EINSTEIN COEFFICIENTS 
Quenching of Einstein-coefficients by photons, 16:11286 (R;US) 
EINSTEIN FIELD EQUATIONS 
The role of the commutator equations in integration methods in 
tetrad formalisms in general relativity, 16:12064 (R;SE) 
EKA-LEAD 
See ELEMENT 114 
ELASTIC SCATTERING 
Linearized method of interaction potential reconstruction by 
elastic scattering cross sections, 16:11790 (IA;SU;In Russian) 


ELECTRICAL EQUIPMENT 


ELECTRIC APPLIANCES 
Extracts: costs of electricity-saving. [in the USA and West Ger- 
many], 16:10244 (R;GB) 
ELECTRIC BATTERIES 
See also LEAD-ACID BATTERIES 
METAL-METAL OXIDE BATTERIES 
METAL-NONMETAL BATTERIES 
Exploratory battery technology development and testing report 
for 1989, 16:10172 (R;US) 
Production and characterization of Nasicon ceramics, 16:10171 
(1;DK;In Danish) 
ELECTRIC CURRENTS 
Progressive feature of stepped leader on Japan sea coast in 
winter (basic data to establish shielding theory for lightning), 
16:10154 (R;JP;In Japanese) 
ELECTRIC POTENTIAL 
Improvement of steady state stability by SVC.: Guideline for in- 
troducing SVC to longitudinal power system, 16:10157 
(R;JP;In Japanese) 
ELECTRIC POWER 
Developing the electricity supply in Finland, 16:10221 (R;Fl;in 
Finnish) 
Electric power annual 1989 (Contains glossary), 16:10219 (R;US) 
Electric power monthly (Contains glossary), 16:10218 (R;US) 
Electric power monthly, January 1991 (Contains glossary), 
16:10217 (R;US) 
ELECTRIC POWER INDUSTRY 
Electric power annual 1989 (Contains glossary), 16:10219 (R;US) 
ELECTRIC POWER SUBSTATIONS 
See POWER SUBSTATIONS 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC UTILITIES 
COMPLEAT [Community-Oriented Model for Planning Least- 
Cost Energy Alternatives and Technologies]: A planning tool for 
publicly owned electric utilities: Final report, 16:10179 (R;US) 
Electric power annual 1989 (Contains glossary), 16:10219 (R;US) 
Electric power monthly (Contains glossary), 16:10218 (R;US) 
Electric power monthly, January 1991 (Contains glossary), 
16:10217 (R;US) 
Electric power utility efficiency improvement study, Guatemala 
Mission, 16:9873 (R;US) 
Electric sales and revenue, 1989 (Contains glossary), 16:10220 
(R;US) 
Integrating demand-side management programs into the re- 
source pians of US electric utilities, 16:10307 (R;US) 
Operations, maintenance, and replacement 10-year plan, 1990— 
1999: 1989 utility OM&R comparison: A comparison of BPA 
[Bonneville Power Administration] and selected utility trans- 
mission, operations and maintenance costs, 16:10215 (R;US) 
Possible effects of electric-utility DSM programs, 1990 to 2010, 
16:10222 (R;US) 
Short-term energy outlook: Annual supplement 1990, 16:10226 
(R;US) 
Technology choice in a least-cost expansion analysis frame- 
work: Implications for state regulators, 16:10213 (R;US) 
Utility DSM [demand-side management] programs could cut elec- 
tricity use 20% during the next two decades, 16:10214 (R;US) 
ELECTRIC-POWERED VEHICLES 
Laboratory testing of the Sonnenschein charger, Part number 
DTL 12040, 16:10170 (R;US) 
Smaller electric-powered vehicles in the local traffic situation: 
Summary, 16:10269 (1;DK;In Danish) 
Sodium/metal chloride program conceptual design study: Final 
report, 16:10169 (R;US) 
[Benefit and cost analysis of research and development pro- 
jects]: Final report, 16:10321 (R;US) 
[Mapping the route to improved transportation technologies 
through] Propulsion systems research, 16:10313 (RA;US) 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CIRCUIT BREAKERS 
ELECTROMAGNETS 
INVERTERS 
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RECTIFIERS 
RELAYS 

Charge discharge characteristic of L/MoS2 multicell including 
an overcharged cell and an overdischarged cell, 16:10167 
(R;JP;In Japanese) 

Research and development of lithium/polyacenic semiconductor 
(PAS) battery for load conditioner use.: Basic performance of 
PAS as cathode material of lithium secondary cell, 16:10166 
(R;JP;In Japanese) 

ELECTRICITY 

Electric sales and revenue, 1989 (Contains glossary), 16:10220 
(R;US) 

Integrating demand-side management programs into the re- 
source plans of US electric utilities, 16:10307 (R;US) 

Monthly energy review, February 1991 (Contains glossary), 
16:10225 (R;US) 

Monthly energy review, January 1991 (Contains Glossary), 
16:10224 (R;US) 

Monthly energy review, September 1990, 16:10223 (R;US) 

ELECTRODEPOSITED COATINGS 
Structural and optical properties of electrodeposited CulnSe. thin 
films for photovoltaic solar cells, 16:9852 (R;ES;in Spanish) 
ELECTRODES 
See also ANODES 
CATHODES 

Ceramic fabrication R&D: Quarterly technical progress report, 
April 1i-June 30, 1990, 16:10232 (R;US) 

Ceramic fabrication R&D: Quarterly technical progress report, 
January 1—March 31, 1990, 16:10233 (R;US) 

Theory of bulk and interface constant phase elements in 
electrode- electrolyte systems, 16:11926 (R;US) 

ELECTRODYNAMICS 
See also QUANTUM ELECTRODYNAMICS 
Physics without physical constants, 16:12058 (R;PL) 
ELECTROKINETICS 
See ELECTRODYNAMICS 
ELECTROLYTES 

See also SOLID ELECTROLYTES 

Theory of bulk and interface constant phase elements in 
electrode- electrolyte systems, 16:11926 (R;US) 

Thin film amorphous electrolytes: The LizO-SiO2-P20s5 system, 
16:10508 (R;US) 

[Surface chemistry at semiconductor-electrolyte interfaces]: An- 
nual report, year two, 16:10656 (R;US) 

ELECTROLYTIC CELLS 

Integrated low emissions cleanup system for direct coal fired 
turbines: Final report, 16:9355 (R;US) 

Overview of cold fusion results, 16:12071 (R;IT) 

ELECTROMAGNETIC FIELDS 

Assessing the impact of large-scale computing on the size and 
complexity of first-principles electromagnetic models, 
16:12062 (R;US) 

Biological effects of extremely low-frequency electromagnetic 
fields: In vivo studies, 16:11196 (R;US) 

Electromagnetic penetration through narrow slots in conducting 
surfaces and coupling to structures on the shadow side, 
16:12066 (R;US) 

Simplified hom antenna parameter estimation using selective 
criteria, 16:12036 (R;US) 

ELECTROMAGNETIC RADIATION 
See also BREMSSTRAHLUNG 
CHERENKOV RADIATION 
GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
X RADIATION 

Low-frequency computational electromagnetics for antenna 
analysis, 16:10758 (R;US) 

Study on propagation characteristics of electromagnetic wave in 
underground. (I).: Measuring method for propagation constant 
of electromagnetic wave in rocks, 16:11204 (R;JP;in Japanese) 

ELECTROMAGNETIC SURVEYS 

Measurement of electromagnetic fields over a small electrolytic 

tank, 16:9871 (R;US) 
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ELECTROMAGNETIC WAVES 
See ELECTROMAGNETIC RADIATION 
ELECTROMAGNETOSTRICTION 
Sée MAGNETOSTRICTION 
ELECTROMAGNETS 
See also SUPERCONDUCTING MAGNETS 
WIGGLER MAGNETS 

Development of NMR tomographs for dedicated applications - 
Dedicated NMR Imaging Systems (DIS), 16:11120 (R;DE;In 
German) 

Electromagnetic with core of SAE 1020 steel used in the elec- 
tron beam transport system to melt metals, 16:10368 
(IA;BR;In Portuguese) 

ELECTRON ACCEPTOR 

See ELECTRONS 
ELECTRON ACOUSTIC WAVES 

See ELECTRON PLASMA WAVES 
ELECTRON ANTINEUTRINOS 

Measurement of the antineutrino spectrum from a nuclear reac- 
tor, 16:11314 (IA;SU;In Russian) 

ELECTRON BEAMS 

Development of high current electron source using photoemis- 
sion from metals with ultrashort laser pulses, 16:11238 (R;US) 

Electromagnetic with core of SAE 1020 steel used in the elec- 
tron beam transport system to melt metals, 16:10368 
(IA;BR;In Portuguese) 

Experimental study on coherent radiation generated by relativis- 
tic beam in bending magnets edge fields, 16:10801 (IA;SU;In 
Russian) 

Generation and acceleration of high-current annular electron 
beam in linear induction accelerator and generation of the 
power microwave radiation from Cherenkov TWT, 16:10834 
(R;SU) 

Photoemission studies using femtosecond pulses for high 
brightness electron beams, 16:11237 (R;US) 

Predicted Bremsstrahlung generation by energetic electron 
beams, 16:11910 (R;US) 

Pulsed electron beam precharger: Technical progress report 
No. 3, March 1, 1990—May 31, 1990, 16:9494 (R;US) 

Quasi-optical gyrotron development at the CRPP, 16:12111 

R;CH 


Spin motion of electrons in the SLC linac: Revision, 16:10809 
(R;US) 

Velocity ratio measurement using the frequency of gyro back- 
ward wave, 16:12113 (R;CH) 

ELECTRON CHANNELING 

Channel effects in the formation of fine structure images of 
atomic lattices, 16:11992 (IA;SU;In Russian) 

Relativistic electron field coherent scattering on inhomo- 
geneities of electron density distribution in crystals, 16:11944 
(IA;SU;In Russian) 

Study of channeled electron radiation in tungsten crystal using a 
magnetic spectrometer, 16:11945 (IA;SU;In Russian) 

ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON-POSITRON COLLISIONS 

Progress report for 1989-90 at AMDU/NDC/JAERI, 16:11255 
(RA;XA) 

Report from CRAAMD (1989-1990), 16:11256 (RA;XA) 

ELECTRON CONFIGURATION (ATOMS) 

See ELECTRONIC STRUCTURE 

ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON DOSIMETRY 

A test of the IAEA code of practice for absorbed dose determi- 

nation in photon and electron beams, 16:11920 (R;AT) 
ELECTRON MICROSCOPY 

See also TRANSMISSION ELECTRON MICROSCOPY 

Fractal analysis of crystalline surfaces at atomic resolution, 
16:12027 (R;AU) 





Precise conversion electron spectroscopy: Achievement, prob- 
lems, perspective, 16:12005 (IA;SU;In Russian) 
Precision crystal alignment for high-resolution electron micro- 
scope imaging, 16:10911 (R;AU) 
ELECTRON PLASMA WAVES 
Wave propagation and absorption in the electron cyclotron fre- 
quency range for TCA and TCV machines, 16:12109 (R;CH) 
ELECTRON REACTIONS 
Description of the '®O(e,e’a)'*C reaction in model with point- 
like a-clusters, 16:11850 (IA;SU;In Russian) 
Effects of parity breaking in the reaction of deuteron electrodis- 
integration near threshold, 16:11805 (IA;SU;In Russian) 
Inclusive reaction eD-—e’np: interaction effects in final state, y- 
scaling and deuteron structure, 16:11789 (IA;SU;In Russian) 
Polarization effects in °He electrodisintegration, *He-vector(e- 
vector,e’p)d, 16:11840 (IA;SU;In Russian) 
Protons from 5®Ni nucleus excited by electrons, 16:11499 
(IA;SU;in Russian) 
Reaction 5®Ni(e, e’a) in the range of excitation energy 10-25 
MeV, 16:11500 (IA;SU;In Russian) 
Resonance structure of spectra of high-energy electrons quasi- 
elastic scattering, 16:11806 (IA;SU;In Russian) 
ELECTRON SPECTROSCOPY 
Processes accompanying internal conversion in conversion 
electron spectroscopy, 16:11548 (IA;SU;In Russian) 
ELECTRON-ATOM COLLISIONS 
Measurement and calculation of excitation cross sections and 
level ionization by electron impact, 16:11265 (1;ES;in Spanish) 
Measurement and calculation of excitation cross sections and 
level ionization by electron impact, 16:11310 (1;ES;in Spanish) 
The Atomic and Molecular Data Centre at the Queen’s Univer- 
sity of Belfast. Progress report, 16:11262 (RA;XA) 
ELECTRON-ELECTRON INTERACTIONS 
Measurement of the leptonic structure functions of the photon at 
PEP [Positron Electron Project], 16:11305 (R;US) 
ELECTRON-ION COLLISIONS 
Activities in the A+M data at ENEA, Nuclear Data and Codes 
Laboratory, Bologna, Italy, 16:11264 (RA;XA) 
The Atomic and Molecular Data Centre at the Queen’s Univer- 
sity of Belfast. Progress report, 16:11262 (RA;XA) 
ELECTRON-MOLECULE COLLISIONS 
The Atomic and Molecular Data Centre at the Queen’s Univer- 
sity of Belfast. Progress report, 16:11262 (RA;XA) 
ELECTRON-POSITRON COLLISIONS 
On the contribution of a heavy neutral particle to W-boson pair 
production in electron-positron annihilation, 16:11334 (R;BR) 
ELECTRON-POSITRON INTERACTIONS 
Integral characteristics of the one-photon e*e~ pair annihilation 
process on nuclei with account for nucleus recoil effects, 
16:11348 (IA;SU;In Russian) 
Intermittency in ete and lepton-hadron collisions, 16:11301 
(R;US) 
ELECTRON-PROTON INTERACTIONS 
Litmus tests for a lepton beam, 16:11367 (R;US) 
ELECTRONIC CIRCUITS 
See also MICROELECTRONIC CIRCUITS 
SWITCHING CIRCUITS 
DO calorimeter electronics performance, 16:10869 (R;US) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also DIGITAL-TO-ANALOG CONVERTERS 
MULTIPLEXERS 
OSCILLATORS 
POWER SUPPLIES 
Study of multiparticle jet production using calorimeters, high en- 
ergy channeling, and other high energy physics research: 
Progress report, April 1, 1990—March 31, 1991, 16:10861 
(R;US) 
ELECTRONIC STRUCTURE 
Report from CRAAMD (1989-1990), 16:11256 (RA;XA) 
ELECTRONS 
Emission of cumulative electrons in collisions of intermediate- 
energy ions, 16:11833 (IA;SU;in Russian) 


EMSLAND REACTOR 


Increase of efficiency of electron acceleration by charge density 
wave due to specially shaped plasma density, 16:10802 
(IA;SU;In Russian) 

Use of +7’ transition in 1*C for measurement of radiation multi- 
plicity of relativistic electrons in crystals, 16:11908 (IA;SU;In 
Russian) 

ELECTROPLATING 

Waste minimization through real-time process monitoring and 

control, 16:10461 (R;US) 
ELECTROPRODUCTION 

Novel tests of quantum chromodynamics in electro-production, 

16:11365 (R;US) 
ELECTROSTATIC ANALYZERS 

Calculation and optimization of focusing electrostatic field for ex- 
periment on measurement of free neutron lifetime, 16:11909 
(R;SU;In Russian) 

ELECTROSTATIC PRECIPITATORS 

Performance characteristics of an MHD [magnetohydrodynamic] 
pilot plant electrostatic precipitator, 16:10228 (R;US) 

Structured software design for an on-line laser-based particle 
size distribution instrument, 16:9894 (R;US) 

ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
ELEMENT 114 
Antisymmetrization effect of outlet channel function and its influ- 
ence on alpha decay probability, 16:11854 (IA;SU;In Russian) 
ELEMENTARY PARTICLES 
See also BEAUTY PARTICLES 
CHARM PARTICLES 
LEPTONS 
STRANGE PARTICLES 
Experimental studies of elementary particle interactions at high 
energies: Technical progress report, 16:10862 (R;US) 
ELEMENTS 
See also METALS 
TRANSURANIUM ELEMENTS 

Application of nuclear reactions for determination of content and 
depth distribution of impurity atoms in substance, 16:10597 
(IA;SU;in Russian) 

ELLIOT MODEL 
Geometric picture of the nucleus collective motion in the Elliot 
model, 16:11707 (IA;SU;in Russian) 
ELUTION (SOLUBLE CONSTITUENTS) 
See LEACHING 
EMBRYONIC CELLS 

Characterization of embryo-specific genes: Progress report on 
second year research activity, April 1, 1988—March 31, 1989, 
16:11104 (R;US) 

Characterization of embryo-specific genes: Progress report, 
April 1, 1987—March 31, 1988, 16:11103 (R;US) 

EMERGENCIES 
See ACCIDENTS 

EMERGENCY CORE COOLING SYSTEM 
See ECCS 

EMERGENCY PLANS 

Description of interview data regarding Pittsburgh and conflu- 
ence toxic chemical accidents, 16:11199 (R;US) 

Establishing functional requirements for emergency manage- 
ment information systems, 16:10953 (R;US) 

Protective Action Evaluator for Chemical Emergencies: A user's 
manual (MS-DOS® Version 1.0), 16:12257 (R;US) 

EMERGENCY PROVISIONS 

See EMERGENCY PLANS 

EMISSION SPECTRA 
Calculation of emission and absorption spectra of LTE plasma 
by the STA [Super Transition Array] method, 16:11289 (R;US) 
EMPLOYEES 
See PERSONNEL 
EMSLAND REACTOR 

Long-term performance of structures comprising nuclear power 
plants PART 1: Deterioration assessment of nuclear power 
station buildings PART 2: Long-term stability and the leak- 
tightness of reactor containments, 16:10063 (R;FR) 
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ENERGY ACCOUNTING 


ENERGY ACCOUNTING 

Energy scenarios for Switzerland and emission control, esti- 

mated with a normative model, 16:10045 (R;CH) 
ENERGY CONSERVATION 

Energy conversion and utilization technologies: 
ECUT bulletin compendium, January—-December 
16:10285 (R;US) 

Use of hot-water energy storage to effectively increase the ma- 
neuverability of nuclear sources of electricity and heat, 
16:9906 (IA;CS;In Czech) 

[Benefit and cost analysis of research and development pro- 
jects): Final report, 16:10321 (R;US) 

ENERGY CONSUMPTION 

See also FUEL CONSUMPTION 

Administrative energy conversation measures - experiences 
from some countries and their feasibility in Finnish conditions, 
16:10205 (R;Fl;In Finnish) 

Energy scenarios for Switzerland and emission control, esti- 
mated with a normative model, 16:10045 (R;CH) 

Monthly energy review, February 1991 (Contains glossary), 
16:10225 (R;US) 

Monthly energy review, January 1991 (Contains Glossary), 
16:10224 (R;US) 

Monthly energy review, September 1990, 16:10223 (R;US) 

ENERGY COSTS 
See ENERGY ACCOUNTING 
ENERGY DEMAND 

Developing the electricity supply in Finland, 16:10221 (R;Fl;In 
Finnish) 

Integrating demand-side management programs into the re- 
source plans of US electric utilities, 16:10307 (R;US) 

Review of the energy supply and demand in the fiscal 1989 and 
short-term outlook.: Report of the committee for energy 
supply-demand trends, 16:10227 (R;JP;in Japanese) 

Short-term energy outlook: Annual supplement 1990, 16:10226 
(R;US) 

ENERGY EFFICIENCY 

Energy-efficiency testing activities of the Mobile Energy Labora- 
tory: Semiannual report, October 1, 1989—March 31, 1990, 
16:10262 (R;US) 

Extracts: costs of electricity-saving. [in the USA and West Ger- 
many], 16:10244 (R;GB) 

ENERGY FACILITIES 

Operations, maintenance, and replacement 10-year plan, 1990— 
1999: 1989 utility OM&R comparison: A comparison of BPA 
[Bonneville Power Administration] and selected utility trans- 
mission, operations and maintenance costs, 16:10215 (R;US) 

ENERGY OPERATORS 
See HAMILTONIANS 
ENERGY POLICY AND CONSERVATION ACT 

Annual report to the President and the Congress on the State 
Energy Conservation Program for calendar year 1989, 
16:10201 (R;US) 

Technical support document: Energy conservation standards for 
consumer products: Dishwashers, clothes washers, and 
clothes dryers including: Environmental impacts; regulatory 
impact analysis, 16:10251 (R;US) 

ENERGY RANGE 

Determination of the average neutron energy using cross sec- 
tion ratio of the *®Ni(n, p)5®9*™Co/®Ni(n, 2n)>’Ni reactions, 
16:11893 (RA;CN) 

ENERGY SOURCE DEVELOPMENT 

Feasibility study to develop technology using applicable new en- 
ergy to the global environmental problem (desertification), 
16:9851 (R;JP;ln Japanese) 

ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 

Monthly energy review, February 1991 (Contains glossary), 
16:10225 (R;US) 

Monthly energy review, January 1991 (Contains Glossary), 
16:10224 (R;US) 


The 1987 
1987, 
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Monthly energy review, September 1990, 16:10223 (R;US) 
Profiles of foreign direct investment in US energy 1989, 
16:10180 (R;US) 
Short-term energy outiook: Quarterly projections, first quarter 
1991, 16:10207 (R;US) 
Surveying research of convension system of CO. to hydrocar- 
bon by microorganisms and etc., 16:11138 (R;JP;ln Japanese) 
ENERGY STORAGE 
See also HEAT STORAGE 
Technologies for production of electrticity or heat, 16:10178 
(R;DK;In Danish) 
ENERGY SUBSTITUTION 
Feasibility study to apply new energy as local energy, 16:10177 
(R;JP;in Japanese) 
ENERGY SUPPLIES 
See also FUEL SUPPLIES 
Review of the energy supply and demand in the fiscal 1989 and 
short-term outlook.: Report of the committee for energy 
supply-demand trends, 16:10227 (R;JP;in Japanese) 
ENERGY-LEVEL DENSITY 
Progress in the research of back-shifted level density parame- 
ters, 16:11877 (RA;CN) 
ENGINEERING 
See also NUCLEAR ENGINEERING 
The collaborative program of research in engineering science: 
Annual report, September 1, 1989-December 31, 1990, 
16:10674 (R;US) 
Value engineering: A new focus for women in engineering, 
16:10675 (R;US) 
ENGINES 
See also HEAT ENGINES 
Improved Otto-cycle by enhancing the final phase of combus- 
tion: Final report, 16:10317 (R;LU) 
ENRICHMENT PLANTS (CENTRIFUGE) 
See CENTRIFUGE ENRICHMENT PLANTS 
ENSTATITE 
[Electrochemical determination of the Gibbs free energy of rock- 
forming minerals]: [Progress report], 16:10527 (R;US) 
ENTOMOLOGY 
See INSECTS 
ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
ENVIRONMENT 
A review of fiber optic and related technologies for environmen- 
tal sensing applications, 16:10987 (R;US) 
Environmental audit of the Maywood Site: Formerly Utilized 
Sites Remedial Action Program, Maywood Interim Storage 
Site vicinity properties, 16:9765 (R;US) 
Environmental survey preliminary report, Mound Plant, Miamis- 
burg, Ohio, 16:10963 (R;US) 
FY 1991 project plan for the Hanford Environmental Dose Re- 
construction Project, Phase 2, 16:11068 (R;US) 
Master Environmental Plan: Fort Wingate Depot Activity, 
Gallup, New Mexico, 16:11039 (R;US) 
Pantex Plant site environmental report for calendar year 1989, 
16:10978 (R;US) 
Survey of hazardous materials used in nuclear testing, 
16:10935 (R;US) 
The magnetohydrodynamics coal-fired flow facility: Technical 
progress report, April 1, 1990—June 30, 1990, 16:10230 (R;US) 
Tiger team assessment of the Argonne Illinois site, 16:9764 
(R;US) 
ENVIRONMENTAL EXPOSURE 
A risk-based cleanup criterion for PCE in soil, 16:11036 (R;US) 
ENVIRONMENTAL EXPOSURE PATHWAY 
A self-teaching curriculum for the NRC/SNL [Nuclear Regulatory 
Commission/Sandia Nationa! Laboratory] low-level waste per- 
formance assessment methodology, 16:9681 (R;US) 
ENVIRONMENTAL IMPACT STATEMENTS 
Alaska Outer Continental Shelf, Chukchi Sea Oil and Gas Lease 
Sale 126: Final Environmental Impact Statement: Volume 1, 
16:9560 (R;US) 





ENVIRONMENTAL IMPACTS 

Environmental survey at Lucas Heights Research Laboratories, 
1988, 16:9754 (R;AU) 

Feasibility study to develop technology using applicable new en- 
ergy to the global environmental problem (desertification), 
16:9851 (R;JP;in Japanese) 

ENVIRONMENTAL POLICY 

Decree No 90-222 of 9 March 1990 supplementing the general 
regulations on extractive industries set by Decree No 80-331 
of 7 May 1980, 16:9800 (I;FR;In French) 

Environmental Regulatory Update Table, December 1990, 
16:10184 (R;US) 

Environmental audit of the Maywood Site: Formerly Utilized 
Sites Remedial Action Program, Maywood Interim Storage 
Site vicinity properties, 16:9765 (R;US) 

Environmental regulatory update table, January 1991, 16:10185 
(R;US) 

Master Environmental Plan: Fort Wingate Depot Activity, 
Gallup, New Mexico, 16:11039 (R;US) 

Measures to protect the ozone layer, 16:10998 (R;SE;In Swedish) 

Pantex Plant site environmental report for calendar year 1989, 
16:10978 (R;US) 

Rocky Flats Plant Site Environmental Report for 1989, 16:10988 
(R;US) 

Waste management R&D Quality Assurance: An alternative ap- 
proach, 16:9722 (R;US) 

Waste management and environmental compliance aspects of a 
major remedial action program, 16:9762 (R;US) 

ENVIRONMENTAL TRANSPORT 
See also LONG-RANGE TRANSPORT 
RADIONUCLIDE MIGRATION 

A risk-based cleanup criterion for PCE in soil, 16:11036 (R;US) 

Analysis of solute transport in an intermediate-scale unsatu- 
rated flow experiment, 16:9675 (R;US) 

CEC/USDOE workshop on uncertainty analysis, 16:10151 (R;US) 

GCHEMFLOW [Geochemistry and fluid flow]: A numerical 
model for predicting solute transport in porous media, 
16:11052 (R;US) 

HYDROGEOCHEM: A coupled model of HYDROlogic transport 
and GEOCHEMical equilibria in reactive multicomponent sys- 
tems, 16:11063 (R;US) 

Total-System Analyzer for performance assessment of Yucca 
Mountain, 16:11074 (R;US) 

Unsaturated flow and transport through fractured rock related to 
high-level waste repositories: Final report, Phase 3, 16:9682 
(R;US) 

EPCA 
See ENERGY POLICY AND CONSERVATION ACT 
EPIDEMIOLOGY 

DOE [Department of Energy] Epidemiologic Research Program: 

Selected bibliography, 16:11175 (R;US) 
EPOXIDES 
MDA (Methylene diamiline) free encapsulating formulations, 
16:10553 (R;US) 

EPOXY COMPOUNDS 

See EPOXIDES 
EPSILON RESONANCES 

See MESONS 
EQUATIONS (DIFFERENTIAL) 

See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA 

Calculation of emission and absorption spectra of LTE plasma 

by the STA [Super Transition Array] method, 16:11289 (R;US) 
EQUIPMENT 

See also DISTILLATION EQUIPMENT 
ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
LABORATORY EQUIPMENT 
MATERIALS HANDLING EQUIPMENT 
MILITARY EQUIPMENT 
PARTICLE SIZE CLASSIFIERS 
POLLUTION CONTROL EQUIPMENT 
REMOTE VIEWING EQUIPMENT 


ETHYLENE 


THERMAL ENERGY STORAGE EQUIPMENT 
X-RAY EQUIPMENT 

Direct conversion of methane to C2's: Fifth quarterly technical 
oe report, October 1—December 31, 1988, 16:9366 
(R; 

EQUIPMENT INTERFACES 
Equipment interfaces for the Klyukva data acquisition system, 
16:10756 (R;SU;in Russian) 
ERBIUM 162 
E0-transitions at '**Tm decay, 16:11573 (IA;SU;in Russian) 
ERBIUM 168 

Multipole mixing in '®*Er +-transitions from study on (n,n’-y) re- 

action, 16:11574 (IA;SU;in Russian) 
ERBIUM OXIDES 

Antiferromagnetic ordering in crystals (Er,x¥;_,)3Als0;2 with 

garnet structure, 16:10492 (IA;SU) 
EROSION 
Factors which affect the erosion of solids by liquid impact, 
16:10660 (R;GB) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES 
Somatic cell genotoxicity at the glycophorin A locus in humans, 
16:11112 (R;US) 
ESCA 
See ELECTRON SPECTROSCOPY 
ESCHERICHIA COLI 

Molecular biological enhancement of coal biodesulfurization: 

Sixth quarterly technical progress report, 16:9383 (R;US) 
ESTERS 
Thermolysis of coal model compunds related to formation of 
long-chain alkanes, 16:9412 (IA;JP;In Japanese) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA-700 RESONANCES 
See MESONS 
ETHANE 

Direct conversion of methane to Co,, and liquid fuels: Fourth 
quarterly technical progress report, July 1-September 30, 
1988, 16:9365 (R;US) 

Direct conversion of methane to C2’s and liquid fuels: Second 
quarterly technical progress report, January 1—March 31, 
1988: Revision 1, 16:9364 (R;US) 

Direct conversion of methane to C,’s: Fifth quarterly technical 
progress report, October 1—-December 31, 1988, 16:9366 
(R;US) 

ETHANOL 

Comprehensive mechanisms for combustion chemistry: An ex- 
perimental and numerical study with emphasis on applied 
sensitivity analysis: Technical progress report, February 15, 
1990—February 14, 1991, 16:10672 (R;US) 

Microbial removal of SO2 and NO, from flue gas; Microbial 
by-product recovery from regenerable processes for the si- 
multaneous removal of SO2 and NO, from flue gas: Technical 
progress report, January 1, 1989-March 31, 1989, 16:9896 
(R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 12, June 16, 1990-September 
15, 1990, 16:9829 (R;US) 

[Mapping the route to improved transportation technologies] 
Through alternative fuels research, 16:9823 (RA;US) 

ETHERS 
Thermolysis of surface-immobilized phenethyl phenyl ether, 
16:10616 (R;US) 
ETHOCEL 
See ETHERS 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLENE 

Cask systems development program seal technology, 16:10698 
(R;US) 

Direct conversion of methane to Cz, and liquid fuels: Fourth 
quarterly technical progress report, July 1—September 30, 
1988, 16:9365 (R;US) 
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ETHYLENE 


Direct conversion of methane to Cz’s and liquid fuels: Second 
quarterly technical progress report, January 1—March 31, 
1988: Revision 1, 16:9364 (R;US) 

Direct conversion of methane to C's: Fifth quarterly technical 
progress report, October 1—December 31, 1988, 16:9366 
(R;US) 

ETHYLENE POLYMERS 
See POLYETHYLENES 
EURATOM 

Decree No 90-222 of 9 March 1990 supplementing the general 
regulations on extractive industries set by Decree No 80-331 
of 7 May 1980, 16:9800 (I;FR;in French) 

Order No 657 on the use of X-ray equipment, 16:9796 (I;DK;In 
Danish) 

Order on dose limits for ionizing radiation, 16:9794 (I;DK;In Dan- 
ish) 

Order on the transport of radioactive materials, 16:9792 (1;DK;In 
Danish) 

EUROPEAN ATOMIC ENERGY COMMUNITY 

See EURATOM 

EUROPIUM 

Separation of radioactive Zn(II), Hg(Il), Co(II), Co(lll), Fe(ltl), 
Eu(Ill) and Sc(lll) by cation exchange from benzylamine solu- 
tions, 16:10634 (IA;EG) 

Synergic extraction of europium (Ill) by TTA and selected 
carbinols or ketons in carbontetrachloride, 16:10633 (IA;EG) 

EUROPIUM 150 

Some limitations of detailed balance for inverse reaction calcu- 

lations in the astrophysical p-process, 16:11228 (R;US) 
EUROPIUM 151 TARGET 

Isomer ratios of the 151''53Eu(a,n) 154:156m2.m1.8Tb reaction 
yields, 16:11589 (IA;SU;In Russian) 

Some limitations of detailed balance for inverse reaction calcu- 
lations in the astrophysical p-process, 16:11228 (R;US) 

EUROPIUM 152 

Characteristics of 963.385 and 964.058 keV transitions in 1°*Eu 
decay, 16:11567 (IA;SU;In Russian) 

New estimation of characteristics of decay and radiations of 
54M, Sb and '52Eu, 16:11430 (IA;SU;In Russian) 

EUROPIUM 153 
Octupole deformation of Eu nuclei, 16:11659 (IA;SU;In Russian) 
EUROPIUM 153 TARGET 
Isomer ratios of the '5'''53Eu(a,n) 154-156m2.m1,.9Tp reaction 
yields, 16:11589 (IA;SU;In Russian) 
EUROPIUM 155 
Octupole deformation of Eu nuclei, 16:11659 (IA;SU;In Russian) 
EUROPIUM ISOTOPES 
See also EUROPIUM 150 
EUROPIUM 152 
EUROPIUM 153 
EUROPIUM 155 

Even-odd effect on charge radii of europium neutron-rich iso- 

topes, 16:11569 (IA;SU;in Russian) 
EUTECTICS 

High resolution microstructural and microchemical analysis of 
zirconia eutectic interfaces: Progress report, 1 July 1990-30 
June 1991, 16:10486 (R;US) 

EVACUATED TUBE COLLECTORS 

An experimental study of pressure dependent heat losses in an 

evacuated tubular solar collector, 16:9865 (R;SE;In Swedish) 
EVALUATED DATA 

Evaluation of complete neutron data for natural tungsten, 

16:11882 (RA;CN) 
EVAPORATORS 
A feasibility study of PIMS for the Dounreay evaporator cell, 
16:9776 (R;GB) 
EVEN-EVEN NUCLEI 
See also BARIUM 134 
BARIUM 138 
BERYLLIUM 10 
BERYLLIUM 6 
CADMIUM 114 
CADMIUM 116 
CALCIUM 40 
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CALCIUM 42 
CALIFORNIUM 252 
CARBON 12 
CARBON 14 
CARBON 20 
CERIUM 140 
CHROMIUM 50 
CHROMIUM 52 
CURIUM 248 
DYSPROSIUM 160 
DYSPROSIUM 164 
ERBIUM 162 
ERBIUM 168 
GADOLINIUM 146 
GADOLINIUM 156 
GERMANIUM 68 
GERMANIUM 76 
HAFNIUM 180 
HELIUM 4 
HELIUM 6 

IRON 58 
KRYPTON 74 
KRYPTON 76 
KRYPTON 78 
KRYPTON 80 
KRYPTON 92 
KRYPTON 94 
LEAD 208 

LEAD 212 
MAGNESIUM 24 
MOLYBDENUM 100 
MOLYBDENUM 98 
NICKEL 58 
NICKEL 60 
NICKEL 62 
NICKEL 64 
NOBELIUM 260 
NOBELIUM 262 
OXYGEN 16 
OXYGEN 18 
PALLADIUM 114 
PALLADIUM 116 
PALLADIUM 118 
PLATINUM 194 
PLUTONIUM 238 
PLUTONIUM 240 
RADIUM 220 
RADIUM 226 
RADIUM 234 
RADON 222 
RUTHENIUM 106 
SAMARIUM 152 
SELENIUM 72 
SILICON 28 
SILICON 42 
STRONTIUM 86 
STRONTIUM 90 
STRONTIUM 94 
STRONTIUM 96 
SULFUR 32 
SULFUR 44 
THORIUM 228 
THORIUM 232 
TIN 112 

TIN 114 

TIN 116 

TIN 118 

TIN 120 

TIN 124 
TITANIUM 46 
TITANIUM 48 
TITANIUM 50 
URANIUM 234 
URANIUM 236 





URANIUM 238 
XENON 120 
XENON 126 
YTTERBIUM 170 
YTTERBIUM 174 
ZINC 64 
ZIRCONIUM 80 
ZIRCONIUM 90 
ZIRCONIUM 92 

Diffractive scattering of complex (a, He) particles and structure 
of even-even nuclei with Z=28-50, 16:11441 (IA;SU;in Russian) 

Isospin structure of low lying states of spherical nuclei, 
16:11663 (IA;SU;in Russian) 

On the collective states of non-spherical even-even nuclei with 
quadrupole deformations, 16:11687 (IA;SU;In Russian) 

Reduced probabilities of E2-transitions in deformable axial- 
symmetric even-even nuclei, 16:11685 (IA;SU;In Russian) 

EXCAVATORS 

See EARTHMOVING EQUIPMENT 
EXCHANGE (HEAT) 

See HEAT TRANSFER 
EXCHANGE (ION) 

See ION EXCHANGE 
EXCIMER LASERS 

See also KRYPTON FLUORIDE LASERS 

Excimer laser development at the ENEA Frascati center, 
16:10755 (R;IT) 

EXCRETION ANALYSIS 
See PERSONNEL MONITORING 
EXECUTIVE CODES 
Secure resource management: Specifying and testing secure 
operating systems, 16:12225 (R;US) 
EXHAUST GAS RECIRCULATION SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EXHAUST GASES 

Advanced coal-fueled gas turbine systems: Annual report, July 
1989-June 1990, 16:9516 (R;US) 

Gaseous radionuclide activity in the building 6010 exhaust de- 
termined by gamma-ray assay of cryogenic liquified samples, 
16:10982 (R;US) 

EXHAUST RECIRCULATION SYSTEMS 
Reburning: Parametric study of natural gas reburn chemistry 
using kinetic modelling, 16:10980 (1;DK) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL DATA 
Hanford Site environmental data for calendar year 1989 — 
Ground Water, 16:11066 (R;US) 
EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERIMENTAL NEOPLASMS 
Neutron issues in the JANUS mouse program, 16:11174 (R;US) 
EXPERT SYSTEMS 

Practical path planning among movable obstacles, 16:12220 

(R;US) 
EXPLORATION 

See also GEOTHERMAL EXPLORATION 

Alaska Outer Continental Shelf, Navarin Basin Oil and Gas 
Lease Sale 107: Final Environmental Impact Statement, 
16:9561 (R;US) 

EXPLOSIVES 
“Designing for explosive safety”: The Explosive Components 
Facility at Sandia National Laboratories, 16:10942 (R;US) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTRACTION (SOLVENT) 
See SOLVENT EXTRACTION 
EXTRACTION APPARATUSES 

Rack removal system as a new design feature adopted to facili- 
tate decomissioning of reprocessing plants: Decontamination 
and remote dismantling tests in the ITREC pilot plant, 
16:10688 (R;IT) 

EXTREMELY HIGH FREQUENCY RADIATION 

See MICROWAVE RADIATION 


Be 


F CODES 
Multigroup cross-section generations and benchmark testing for 
fast reactor calculations, 16:10046 (RA;CN) 
F-1540 RESONANCES 
See MESONS 
F2-1720 MESONS x 
Amplitude analysis of the KK system in J/y radiative decay, 
16:11324 (R;US) 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (ENERGY) 
See ENERGY FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TERMINAL) 
See TERMINAL FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FACILITIES (UNDERWATER) 
See UNDERWATER FACILITIES 
FAILURES 
Fractography: Applications to failure analysis, 16:10337 
(R;AR;In Spanish) 
FALLOUT PARTICULATES 
See PARTICLES 
FANS 
See BLOWERS 
FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS 
Determination of fast neutrons energy spectra by Monte-Carlo 
Method, 16:11903 (I;MA;In French) 
The unified program of fast neutron nuclear data calculation for 
medium-heavy nuciei(MUP-III), 16:11878 (RA;CN) 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FASTENERS 
Experimental checking of lifetime of main bolted joint of reactor 
pressure vessel, 16:9999 (IA;CS;in Czech) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also LMFBR TYPE REACTORS 
PEC BRASIMONE REACTOR 
Thermodynamic analysis of advanced fuels for fast breeder re- 
actors, 16:10024 (R;IN) 
FEDERAL BUILDINGS 
Energy conservation standards for new federal residential 
buildings: A decision analysis study using relative value dis- 
counting: Final report, 16:10202 (R;US) 
FEED MATERIALS PRODUCTION CENTER 
Radon suppression in storage silos at the United States Depart- 
ment of Energy Feed Material Production Center, Fernald, 
Ohio, 16:9773 (R;US) 
The proposed fixation of sludge in cement at the Feed Materials 
Production Center, 16:9667 (R;US) 
FELDSPARS 
Radionuclide migration as a function of mineralogy, 16:9678 
(R;US) 
FEMALES 
See also WOMEN 
Development of critical life stage assays: Teratogenic effects of 
SRS effluent components on freshwater fish, gambusia: Final 
report, 16:11195 (R;US) 
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FERMENTATION ALCOHOL 


FERMENTATION ALCOHOL 
See ETHANOL 
FERMILAB ACCELERATOR 
Phase and amplitude tuning procedures for the Fermilab linac, 
16:10799 (R;US) 
The winds of Fermilab, 16:10971 (R;US) 
FERMILAB TEVATRON 
Shielding scaling calculations, 16:10829 (R;US) 
FERMIONS 
See also BARYONS 
LEPTONS 
QUARKS 
Anew approach to chiral fermions on the lattice, 16:11374 (R;US) 
FERNALD PRODUCTION PLANT 
See FEED MATERIALS PRODUCTION CENTER 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITE GARNETS 
Crystal structure of yttrium ferrite garnet (Y3Fes5O;2) epitaxy 
films doped with nitrogen ions, 16:11978 (IA;SU;In Russian) 
Use of "Bip, a)®Be, 1°B(He,p)'SC nuclear reactions for deter- 
mination of location and distribution by depth of boron atoms 
implanted in garnet monocrystalline films, 16:11979 (IA;SU;In 
Russian) 
FERRITIC STEELS 
Adaptation of abrasive water jet process for dismantling austenitic 
and ferritie structures under water, 16:10689 (R;FR;In German) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERTILIZERS 
Radioactivity measurement in imported food and food related 
items, 16:10609 (R;PH) 
FFTF REACTOR 
Remote separation of absorber open test assembly test section 
at the FFTF [Fast Flux Test Facility] IEM [interim Examination 
and Maintenance] Cell, 16:10032 (R;US) 
Remote tool applications at the FFTF [Fast Flux Test Facility] 
ard the FFTF IEM [interim Examination and Maintenance] 
Cell, 16:10707 (R;US) 
FIBER OPTICS 
A review of fiber optic and related technologies for environmen- 
tal sensing applications, 16:10987 (R;US) 
FIELD EFFECT TRANSISTORS 
Monolithic radiation hard charge sensitive preamplifier using 
junction field effect transistors, 16:10913 (R;US) 
FIELD EMISSION MICROSCOPY 
See ION MICROSCOPY 
FIELD ION MICROSCOPY 
See ION MICROSCOPY 
FIELD THEORIES 
See also QUANTUM FIELD THEORY 
UNIFIED-FIELD THEORIES 
On the relation between the absolute parallelism connection 
and a GL(4) connection, 16:11381 (R;XA) 
One-loop effective action in the o-model for a periodic chiral 
field ansatz, 16:11389 (R;PL) 
Phase diagram of N = 2 superconformal field theories and bifur- 
cation sets in catastrophe theory, 16:11380 (R;XA) 
FIELDS (CROSSED) 
See CROSSED FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (GRAVITATIONAL) 
See GRAVITATIONAL FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILAMENTS 
Preparation of mass spectrometer test filaments, 16:9608 (R;US) 
FILMS 
See also SUPERCONDUCTING FILMS 
THIN FILMS 
Control of texture and defect structure for hot-filament-assisted 
CVD [chemical vapor deposition] diamond films, 16:10507 
(R;US) 
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FILTERS 
See also AIR FILTERS 
Cross-fiow, filter-sorbent catalyst for particulate, SO2 and NO, 
control: Fourth quarterly technical progress report, 16:9495 
(R;US) 
Plan for Test Series A2.2: Final report, 16:9515 (R;US) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINISHING (SURFACE) 
See SURFACE FINISHING 
FINITE ELEMENT METHOD 
DYNASD example problem manual, 16:12241 (R;US) 
Equilibrium gradient effects in the theory of Alfven wave heating, 
16:12110 (R;CH) 
IDYNA: an interface between I-DEAS and DYNASD, 16:10060 


Administrative energy conversation measures - experiences 
from some countries and their feasibility in Finnish conditions, 
16:10205 (R;Fl;In Finnish) 

Ordinance No 1245 bringing into force certain provisions of the Act 
to amend the Nuclear Liability Act, 16:10139 (1;Fl;in Finnish) 

The genesis, stratigraphy and age of Finnish peat deposits, 
16:9501 (RA;Fl;In Finnish) 

FINNISH ORGANIZATIONS 
Ordinance No 410 on authority to issue safety licences, 16:9797 
(I;Fl;In Finnish) 
FIRE FLOODING 
See IN-SITU COMBUSTION 
FIRE PREVENTION 
Fire Protection Review: Ross Aviation, Albuquerque, New Mex- 
ico: Technical report, 16:11197 (R;US) 
FIREDAMP 
See METHANE 
FIRES 
Fire Protection Review: Ross Aviation, Albuquerque, New Mex- 
ico: Technical report, 16:11197 (R;US) 
FIREWOOD 
See WOOD FUELS 
FIRST WALL 

Ratcheting problems for ITER [International Thermonuclear Ex- 

perimental Reactor], 16:12126 (R;US) 
FISCHER-TROPSCH SYNTHESIS 

Deactivation by carbon of iron catalysts for indirect liquefaction: 
Quarterly technical progress report, March 16, 1990—June 15, 
1990, 16:9387 (R;US) 

The development of precipitated iron catalysts with improved 
stability: Technical progress report, July 1—September 30, 
1990, 16:9363 (R;US) 

FISH CULTURE 
See FISHERIES 
FISH HATCHERIES 
See FISHERIES 
FISHERIES 

Environmental assessment, Lake Roosevelt kokanee salmon 

facilities, 16:9847 (R;US) 
FISHES 

Adirondack lakes survey: An interpretive analysis of fish com- 
munities and water chemistry, 1984-1987, 16:11064 (R;US) 

Development of critical life stage assays: Teratogenic effects of 
SRS effluent components on freshwater fish, gambusia: Final 
report, 16:11195 (R;US) 

Mitigation options for fish kills in L Lake and Pond C: Revision 2, 
16:11192 (R;US) 

PCB studies on fish from Watts Bar, Fort Loudoun, Tellico, and 
Melton Hill Reservoirs, 1988, 16:11078 (R;US) 

Results of PCB and chlordane analyses on fish collected from 
Nickajack Reservoir in January and February 1989, 16:11077 
(R;US) 

Results of fish tissue screening studies from sites in the Ten- 
nessee and Cumberland Rivers in 1988, 16:11076 (R;US) 

FISSILE MATERIALS 

Program for the simultaneous analysis of three cross sections 

for fissile isotopes, 16:11897 (RA;CN) 





FISSION 

See also SPONTANEOUS FISSION 

Progress on research work in fission physics, 16:11638 (RA;CN) 

The progress on theoretical calculation and data processing 
programs, 16:11639 (RA;CN) 

FISSION BARRIER 

Inclusion of temperature dependence of fission barriers in statis- 

tical model calculations, 16:11627 (R;AU) 
FISSION NEUTRONS 

Neutron issues in the JANUS mouse program, 16:11174 (R;US) 

Probing altered hematopoietic progenitors of preleukemic dogs 
with JANUS fission neutrons, 16:11173 (R;US) 

FISSION PRODUCT RELEASE 

International comparison on radioactive releases of PWR be- 

tween 1975 and 1988, 16:9927 (R;FR;In French) 
FISSION PRODUCTS 

Approximation of the decay of fission and activation product 
mixtures, 16:10946 (R;US) 

Progress in fission product nuclear data. No. 13: Information 
about activities and requirements in the field of measure- 
ments and compilations/evaluations of fission product nuclear 
data (FPND), 16:11416 (R;XA) 

Studies on the sorption behaviour of plutonium and fission prod- 
ucts on stannic antimonate, 16:9602 (R;IN) 

FISSION TRACKS 

Dating and measuring regional episodes of denudation using 
apatite fission track analysis: an example from southern 
Africa, 16:10572 (IA;AU) 

FISSION YIELD 
Progress report on nuclear data activities in India for the period 
January 1989 to June 1990, 16:11410 (R;IN) 

FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FIXATION (WASTE TREATMENT) 

See SOLIDIFICATION 
FLAME TEMPERATURE 

See COMBUSTION PROPERTIES 
FLASH POINT 

See COMBUSTION PROPERTIES 
FLASKS 

See CASKS 
FLAWS 

See DEFECTS 
FLOCCULATION 

A new approach in ultrapurification of coal by selective floccula- 
tion: Annual report, 16:9371 (R;US) 

FLOODS 
TOVS data analysis during the catastrophic floods of Bangladesh 
of 1987 and 1988 and Cyclone of 1985, 16:11057 (R;XA) 

FLORENCE OIL 

See OLIVE OIL 
FLOW (BLOOD) 

See BLOOD FLOW 
FLOW (FLUID) 

See FLUID FLOW 
FLOW BLOCKAGE 

Evaluation of flow blockage probability for a PWR fuel bundle 
during a loss of coolant accident, 16:10017 (R;CS) 

FLOW MODELS 

Turbulence model without boussinesq’s approximations for ther- 

mal stratification phenomena, 16:10716 (R;JP;In Japanese) 
FLOW REGULATORS 

See also VALVES 

Development of polymer concrete vaults for natural gas regula- 
tor stations, 16:9573 (R;US) 

FLOWMETERS 

Flow rate measurement at low Re numbers, 16:10000 (IA;CS;in 

Czech) 
FLUE GAS 

Corrosion probe testing and development, 16:9489 (RA;US) 

Diagnostic tests in a flue gas stream - Fouling probe, 16:9488 
(RA;US) 


FLUIDIZED-BED COMBUSTORS 


Microbial removal of SO. and NO, from flue gas; Microbial 
by-product recovery from regenerable processes for the si- 
multaneous removal of SO2 and NO, from flue gas: Technical 
progress report, January 1, 1989-March 31, 1989, 16:9896 
(R;US) 

FLUID FLOW 
See also GAS FLOW 
LIQUID FLOW 
MULTIPHASE FLOW 
SOLIDS FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 

A self-teaching curriculum for the NRC/SNL [Nuclear Regulatory 
Commissior/Sandia National Laboratory] low-level waste per- 
formance assessment methodology, 16:9681 (R;US) 

An experimental program for testing the validity of flow and 
transport models in unsaturated tuff: The Yucca Mountain 
Project, 16:9716 (R;US) 

Analysis of solute transport in an intermediate-scale unsatu- 
rated flow experiment, 16:9675 (R;US) 

Automatic parallelization of Fortran codes: A case study, 
16:12239 (R;US) 

Numerical and physical modelling of bubbly flow phenomena: 
Progress report, 1 July 1990-31 December 1990, 16:10718 
(R;US) 

Optical instrumentation and study of gas-solid suspension flows: 
Final report, 16:9509 (R;US) 

Research program to develop and validate conceptual models 
for flow and transport through unsaturated, fractured rock, 
16:9710 (R;US) 

Review of models in available nonisothermal 2-phase flow 
codes, 16:9706 (R;US) 

The asymptotic degrees of freedom of fluid flows: Final report, 
July 1, 1986—December 31, 1989, 16:11293 (R;US) 

Theory and verification for the GRASP Il code for adijoint- 
sensitivity analysis of steady-state and transient ground-water 
flow, 16:11034 (R;US) 

Theory of matrix and fracture flow regimes in unsaturated, frac- 
tured porous media (Yucca Mountain Project), 16:9738 (R;US) 

FLUID MECHANICS 
See also AERODYNAMICS 
HYDRAULICS 
HYDRODYNAMICS 

Study of gas flow pattern in coke oven charge, 16:10719 

(IA;JP;In Japanese) 
FLUIDIZED BED 
See FLUIDIZED BEDS 


FLUIDIZED BED BOILERS 
Development of coal-fueled IMHEX [Internal Manifold Heat Ex- 
changer] MCFC [molten carbonate fuel cells] stack: Systems 
analysis of 200 MWe power plant: Topical report, 16:9890 
(R;US) 
Plan for Test Series A2.2: Final report, 16:9515 (R;US) 
FLUIDIZED BEDS 
A study of fluidized bed dynamical behavior: A chaos perspec- 
tive, 16:10712 (R;US) 
Application of sedimentation model to uniform and segregated 
fluidized beds, 16:10708 (R;US) 
Hydrodynamics of circulating and bubbling fluidized beds, 
16:9523 (RA;US) 
Probe for particle position and velocity vector measurement: 
Technical note, 16:9518 (R;US) 
FLUIDIZED-BED COMBUSTION 
Clean coal today: An update of the U.S. Clean Coal Technology 
Demonstration Program: Issue No. 1, Winter 1990, 16:9888 
(R;US) 
Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, June 15, 1988-September 15, 
1988, 16:9520 (R;US) 
FLUIDIZED-BED COMBUSTORS 
16:10738 (PA;CA) 
A fixed granular-bed sorber for measurement and control of al- 
kali vapors in PFBC [pressurized fluidized-bed combustion], 
16:9346 (R;US) 
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FLUIDIZED-BED COMBUSTORS 


Atmospheric Fluidized Bed Cogeneration Air Heater Experi- 
ment, 16:9513 (R;US) 

Evaluation of acoustic agglomerator for high temperature, high 
pressure particulate control: Task 13 final report, 16:9348 
(R;US) 

Hydrodynamics of circulating and bubbling fluidized beds, 
16:9523 (RA;US) 

Mechanisms of coal-water mixture combustion in fluidized beds: 
Technical progress report, March 15, 1988—June 15, 1988, 
16:9519 (R;US) 

Models for defluidization caused by agglomeration in a fluidized 
bed, 16:9514 (R;US) 

The use of scaling laws to study erosion in circulating fluidized 
beds, 16:9522 (RA;US) 

FLUORANTHENE 
See CONDENSED AROMATICS 
FLUORENE 

Novel sorbents for coal conversion wastewater treatment: Final 
report, September 16, 1987—September 15, 1990, 16:9490 
(R;US) 

FLUORESCENCE 

See also RESONANCE FLUORESCENCE 

Novel methods of separation and detection for columns of capil- 
lary dimension, 16:10603 (R;US) 

FLUORIDES 
See also BARIUM FLUORIDES 
CALCIUM FLUORIDES 
LITHIUM FLUORIDES 

Indirect spectrophotometric determination of Fsup(-) based on 
back extraction of Zr(IV) by Fsup(-) from Zr-TTA complex in 
benzene, 16:10559 (R;IN) 

FLUORIMETERS 
Statistical analysis of fluorimeter operation, 16:10924 (R;US) 
FLUORINATED ALIPHATIC HYDROCARBONS 

Thermal properties of polyisocyanurate foam board insulation 

blown with CFC-11 substitutes, 16:10249 (R;US) 
FLUORINE 17 

Measurement of lifetime of isolated 3.105 MeV, 1/2 level of 
17E nucleus by bremsstrahlung method, 16:11447 (IA;SU;In 
Russian) 

FLUORINE 19 
Effective method of investigation of a cluster states, 16:11442 
(IA;SU;In Russian) 
FLUX (NEUTRON) 
See NEUTRON FLUX 
FLUX (RADIATION) 
See RADIATION FLUX 
FLY ASH 

Detoxification and generation of useful products from coal com- 
bustion wastes: Final technical report, 16:9492 (R;US) 

Gasification of low grade coal obtained from coal cleaning pro- 
cess, 16:9438 (IA;JP;in Japanese) 

Pulsed electron beam precharger: Technical progress report 
No. 3, March 1, 1990—May 31, 1990, 16:9494 (R;US) 

Structured software design for an on-line laser-based particle 
size distribution instrument, 16:9894 (R;US) 

FOAMS 

See also PLASTIC FOAMS 

A solvable model for coarsening soap froths and other domain 
boundary networks in two dimensions, 16:10722 (R;DK) 

Simple stressed-skin composites using paper reinforcement, 
16:10456 (R;US) 

FOCUSSED LOGGING 
See RESISTIVITY LOGGING 
FOOD 
See also FRUITS 
MEAT 
MILK 
MILK PRODUCTS 
SEAFOOD 
VEGETABLES 

Environmental _ surveillance 

16:11070 (R;US) 


master sampling schedule, 
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Radioactivity measurement in imported food and food related 
items, 16:10609 (R;PH) 

Site environmental report for 1989, 16:10990 (R;US) 

FOOD CHAINS 

Hanford Environmental Dose Reconstruction Project monthly 
report, 16:10983 (R;US) 

Hanford Environmental Dose Reconstruction Project: Monthly 
report, 16:10984 (R;US) 

PCB studies on fish from Watts Bar, Fort Loudoun, Tellico, and 
Melton Hill Reservoirs, 1988, 16:11078 (R;US) 

Results of PCB and chlordane analyses on fish collected from 
Nickajack Reservoir in January and February 1989, 16:11077 
(R;US) 

Results of fish tissue screening studies from sites in the Ten- 
nessee and Cumberland Rivers in 1988, 16:11076 (R;US) 

The fifth BIOMOVS meeting: [Final performance report], 
16:11049 (R;US) 

FOOD INDUSTRY 
Energy conservation in vegetables and fruit processing industry, 
16:10296 (R;Fl;In Finnish) 
FOODSTUFFS 
See FOOD 
FORESTS 

See also COPPICES 

Acidification experiments in pine forests, 16:11035 (R;SE) 

Classifying forest productivity at different scales, 16:9820 (R;US) 

Research on: A. Reclamation of borrow pits and denuded 
lands; B. Biochemical aspects of mycorrhizae of forest trees: 
Final report, 1975-1989, 16:11014 (R;US) 

The effect of contaminated groundwater on tree growth: A tree- 
ring analysis, 16:11088 (R;US) 

FORMALDEHYDE 

Comprehensive mechanisms for combustion chemistry: An ex- 
perimental and numerical study with emphasis on applied 
sensitivity analysis: Technical progress report, February 15, 
1990—February 14, 1991, 16:10672 (R;US) 

[Unimolecular and bimolecular reactions induced by state- 
specific vibrational excitation]: Technical progress report, 
16:10618 (R;US) 

FORMALIN 

See FORMALDEHYDE 
FORMALITH 

See FORMALDEHYDE 


FORMIC ACID 
Formic acid requirement for the Savannah River Site Defense 
Waste Processing Facility melter feed preparation, 16:10120 
(R;US) 
The processing of simulated high-level radioactive waste 
sludges containing nitrites and mercury, 16:9749 (R;US) 
FORMIC ALDEHYDE 
See FORMALDEHYDE 
FORMOL 
See FORMALDEHYDE 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 


FOSSIL FUELS 

See also COAL 
NATURAL GAS 
OIL SANDS 
OIL SHALES 
PEAT 
PETROLEUM 
SHALE OIL 

Advanced materials and electrochemical processes in high- 
temperature solid electrolytes: Semiannual progress report, 
16:10243 (R;US) 

Fossil Energy Advanced Research and Technology Develop- 
ment Materials Program semiannual progress report for the 
period ending September 30, 1990, 16:9460 (R;US) 

Fossil Energy Program semiannual progress report for October 
1989-—March 1990, 16:9459 (R;US) 

Short-term energy outlook: Annual supplement 1990, 16:10226 
(R;US) 





The dilemma of fossil fuel use and global climate change, 

16:9496 (R;US) 
FOSSIL-FUEL POWER PLANTS 

16:9898 (PA;CA) 

Beaver Dam Creek final report, September 1988—February 
1990: Addendum, 16:9902 (R;US) 

Beaver Dam Creek: Final report, September 1988—February 
1990, 16:9900 (R;US) 

Beaver Dam Creek: Final report, September 1988—February 
1990, Appendix, 16:9901 (R;US) 

Collaborative projects in coal conversion technology of the US 
Agency for International Development in India, 16:9331 (R;US) 

Detoxification and generation of useful products from coal com- 
bustion wastes: Final technical report, 16:9492 (R;US) 

Development of coal-fueled IMHEX [Internal Manifold Heat Ex- 
changer] MCFC [molten carbonate fuel cells] stack: Systems 
analysis of 200 MWe power plant: Topical report, 16:9890 
(R;US) 

Eigenanalysis of large electric power systems, 16:9891 (R;US) 

Electric Power Monthly, September 1990, 16:10216 (R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Annual environmental monitoring report No. 1, containing 
Quarterly report No. 1 for the period July 1-September 30, 
1990, 16:9895 (R;US) 

Heat-rate improvements obtained with the use of enhanced 
tubes in surface condensers, 16:9887 (R;US) 

Pressurized fluid-bed combustion alternate advanced concepts: 
Final report, 16:9889 (R;US) 

Reduction of harmful flue gas emissions, 16:9499 (R;Fl) 

Structured software design for an on-line laser-based particle 
size distribution instrument, 16:9894 (R;US) 

Thermal energy storage for coal-fired power generation, 
16:10163 (R;US) 

FOUNDATIONS 

Experimental work in Italy on seismic isolation: Program activi- 

ties and some first results, 16:10135 (R;IT) 
FOURIER ANALYSIS 

Studies on Fourier amplitude spectra of accelerograms 

recorded on rock sites, 16:10113 (R;IN) 
FOXES 

Demographic analyses of a San Joaquin kit fox population, 

16:11092 (R;US) 
FRACTURE MECHANICS 

Modeling and analysis of surface cracks - (Data from Projects 
reviews, solid mechanics: Ductile fracture, July 17-18, 1990), 
16:10346 (RA;US) 

The collaborative program of research in engineering science: 
Annual report, September 1, 1989-December 31, 1990, 
16:10674 (R;US) 

FRAGMENTS (PARTICLES) 

See PARTICLES 


FRANCE 

Act No 90-397 of 11 May 1990 authorizing ratification of the 
Protocol to amend the Convention of 29 July 1960 on Third 
Party Liability in the Field of Nuclear Energy, amended by the 
Additional Protocol of 28 January 1964 and of the Protocol to 
amend the Convention of 31 January 1963 Supplementary to 
the Paris Convention of 29 July 1960 on Third Part, 16:10141 
(l;FR;In French) 

Act No 90-488 of 16 June 1990 amending Act No 68-943 of 30 
October 1968 on third party liability in the field of nuclear en- 
ergy, 16:10140 (1;FR;In French) 

Agreement between the Swiss Federal Council and the Govern- 
ment of the French Republic on exchange of information in 
case of an incident or accident which could have radiological 
consequences, 16:12271 (1;CH;In French) 

Decree No 90-222 of 9 March 1990 supplementing the geneva! 
regulations on extractive industries set by Decree No 80-331 
of 7 May 1980, 16:9800 (I;FR;In French) 

Decree No 90-78 of 19 January 1990 amending Decree No 63- 
1228 of 11 December 1963 on nuclear installations, 16:10034 
(l;FR;In French) 

Monthly results of measurements, February 1990, 16:10992 
(R;FR;In French) 


FT TOKAMAK 


Monthly results of measurements, Jul 1990, 16:10995 (R;FR;In 
French) 

Monthly results of measurements, Jun 1990 with supplement re- 
lated to 1990 second quarter, 16:10994 (R;FR;In French) 

Monthly results of measurements, May 1990, 16:10993 
(R;FR;In French) 

Order of 15 January 1990 fixing the rules for preparing and trans- 
mitting ionizing radiation exposure statistical data on personnel 
mining radioactive substances, 16:9798 (I;FR;in French) 

Order of 30 november 1989 on enrichment of nuclear engineer- 
ing terminology, 16:12272 (1;FR;In French) 

FRANCIUM 204 
204Fr decay, 16:11600 (IA;SU;In Russian) 
FRANCIUM 217 
Characteristics of alpha decay of 2*” Np new isotope and some nu- 
clides in the range of 85<Z<92, 16:11419 (IA;SU;in Russian) 
FRASCATI TOKAMAK 
See FT TOKAMAK 
FREDHOLM EQUATION 

Boundary integral equations and the Dirichlet problem, 

16:12129 (R;US) 
FREE ELECTRON LASERS 

A program of high power microwave source research and devel- 
opment from 8 GHz to 600 GHz, 16:12130 (R;US) 

Free-electron laser sources of extreme-ultraviolet radiation and 
their vacuum requirements, 16:10759 (R;US) 

Hole coupling resonator for free electron lasers, 16:10765 (R;US) 

Intense microwave generation using free-electron lasers, 
16:12169 (R;US) 

Phase stability of a standing-wave free-electron laser, 16:10818 
(R;US) 

Proceedings of the workshop prospects for a 1A free-electron 
laser, 16:10751 (R;US) 

Simple treatment of the FEL pulse propagation problem with in- 
clusion of transverse mode dynamics, 16:10754 (R;IT) 

Simulation of a standing-wave free-electron laser, 16:10844 
(R;US) 

Stability and performance of CDRL-FEL [Chemical Dynamics 
Research Laboratory-Free Electron Laser], 16:10764 (R;US) 

Summary of the working group on “transverse emissions from 
photocathodes”, 16:10792 (R;US) 

The evolution and limits of spectral bandwidth in free electron 
lasers, 16:10805 (R;US) 

Theory of the ion-channel laser, 16:10763 (R;US) 


FREE RADICALS 
See RADICALS 
FREEZING POINTS 
See MELTING POINTS 
FRENCH ORGANIZATIONS 
Result of ONERA standard model test in 2m x 2m transonic 
wind tunnel, 16:10721 (R;JP;in Japanese) 


FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRUIT (SEEDS) 
See SEEDS 
FRUITS 
See also PEARS 
STRAWBERRIES 
TOMATOES 
Non-destructive ripeness sensing by using proton NMR [Nu- 
clear Magnetic Resonance], 16:10728 (R;US) 


FT TOKAMAK 

Active plasma position and current feedback control in the Fras- 
cati Tokamak Upgrade machine, 16:12091 (RA;IT) 

Assembly procedures and thermal and mechanical perfor- 
mances during the commissioning phase of the Frascati 
Tokamak Upgrade machine, 16:12137 (RA;IT) 

Present status of the FTU: Frascati Tokamak Upgrade, 
16:12135 (RA;IT) 

The 8MW, 8 GHz Frascati Tokamak Upgrade LHRH system. 
R&D and design status, 16:12136 (RA;IT) 

Time-resolved thermal load measurements of the FT limiter, 
16:12141 (R;IT) 
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FTR REACTOR (RICHLAND) 


FTR REACTOR (RICHLAND) 

See FFTF REACTOR 

FUCUS 

Contribution to investigations on trace elements transport in the 
Channel: spatial distribution of industrial tracers in mytilus 
edulis and fucus serratus, 16:11042 (R;FR;In French) 

FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 

Contribution at the study of natural convection sodium ebullition 
in a fuel assembly, 16:10720 (R;FR;In French) 

Critical heat transfer in WWER-1000 fuel assemblies, 16:10107 
(IA;CS;In Czech) 

Remote separation of absorber open test assembly test section 
at the FFTF [Fast Flux Test Facility] IEM [Interim Examination 
and Maintenance] Cell, 16:10032 (R;US) 

Results of experiments carried out on WWER type lattices con- 
taining Gadolinium absorber rods, 16:9981 (RA;XA) 

FUEL ASSEMBLY DISMANTLING 
Spent fuel reconstitution, consolidation, and disassembly, 
16:9919 (R;US) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
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See PHOTONUCLEAR REACTIONS 
GAMMA SOURCES 

Gamma irradiator design concepts for radiation vulcanisation of 
natural rubber latex, 16:9801 (R;IN) 

Preparation and study of properties of based on cadmium-109 
gamma source introduced into silver monocrystal, 16:9811 
(IA;SU;In Russian) 

GAMMA SPECTROMETERS 

Detector efficiency and energy calibration of the CRD HPGe 
gamma spectrometer system, 16:10904 (R;PH) 

Installation for spectroscopic studies in accelerated charged par- 
ticle beam of the U-150 cyclotron, 16:10832 (IA;SU;In Russian) 

GAMMA SPECTROSCOPY 

Development and application of isotopic methods in engineering 
and technology. Nuclear methods in geology and hydrogeol- 
ogy: Proceedings of the Polish symposium, 11-14 September 
1985, Zakopane, 16:11025 (R;PL;in Polish) 

Some applications of gamma spectrometry in geology and geo- 
physics, 16:10602 (RA;PL;In Polish) 

Study of principle error sources in gamma spectrometry. Applica- 
tion to cross sections measurement, 16:10875 (I;MA;In French) 

GAMMA-GAMMA LOGGING 

Some applications of gamma spectrometry in geology and geo- 

physics, 16:10602 (RA;PL;In Polish) 
GARIGLIANO REACTOR 

Aggressive chemical decontamination tests on small valves 

from the Garigliano BWR, 16:9907 (R;FR) 
GARNETS 

Sm-Nd dating of garnet-bearing rocks: empirical evaluation of 

constraints on resetting, 16:10577 (IA;AU) 
GAS CHROMATOGRAPHY 

Novel reactor configuration for synthesis gas conversion to alco- 
hols: Quarterly report, April 1, 1990-June 30, 1990, 16:9379 
(R;US) 

GAS COOLANTS 

See GASES 
GAS ENGINES 

See INTERNAL COMBUSTION ENGINES 
GAS FLOW 

See also AIR FLOW 

Study of gas flow pattern in coke oven charge, 16:10719 
(IA;JP;in Japanese) 


GAS GENERATORS 

Experimental development of a multi-solid fluidized bed reactor 
concept, 16:9352 (R;US) 

Models for defluidization caused by agglomeration in a fluidized 
bed, 16:9514 (R;US) 

GAS HYDRATES 

Gas hydrate research in the Gulf of Mexico: Phase 2, Final re- 

port, 16:9565 (R;US) 
GAS INJECTION 

Miscible applied simulation techniques for energy recovery: Ver- 

sion 2.0: User's guide; Technical manual, 16:9535 (R;US) 
GAS METAL-ARC WELDING 

Metal transfer in gas-metal arc welding - (Control of droplet 
based systems), 16:10348 (RA;US) 

Multivariable contro! of gas-metal arc welding - (Multivariable 
geometry control of welding), 16:10349 (RA;US) 

The collaborative program of research in engineering science: 
Annual report, September 1, 1989-December 31, 1990, 
16:10674 (R;US) 

GAS TURBINE POWER PLANTS 

Preliminary design of high pressure, high-temperature ceramic 

air heat exchanger, 16:10274 (RA;US) 
GAS TURBINES 

See also COAL-FIRED GAS TURBINES 

[Mapping the route to improved transportation technologies 
through] Propulsion systems research, 16:10313 (RA;US) 

GASEOUS DIFFUSION PROCESS 
Photometric on-line monitor for total oxidants in the ports purge 
cascade, 16:9598 (R;US) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 

Confirmation of automatic flow control for a gaseous effluent 
sampling system, 16:10119 (R;US) 

Emergency Doses (ED) - Revision 3: A calculator code for envi- 
ronmental dose computations, 16:11003 (R;US) 

International comparison on radioactive releases of PWR be- 
tween 1975 and 1988, 16:9927 (R;FR;In French) 

Remote detection of organics using Fourier transform infrared 
spectroscopy, 16:10563 (R;US) 

GASES 

See also AIR 

COAL GAS 
DISSOLVED GASES 
EXHAUST GASES 
RARE GASES 
SYNTHESIS GAS 
VAPORS 

Photometric on-line monitor for total oxidants in the ports purge 
cascade, 16:9598 (R;US) 

GASOLINE 
Short-term energy outlook: Annual supplement 1990, 16:10226 
(R;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT 

Internal radiation dosimetry for clinical testing of radiolabeled 

monoclonal antibodies, 16:11136 (R;US) 
GE SEMICONDUCTOR DETECTORS 

See also HIGH-PURITY GE DETECTORS 

Prospects of using the detectors operating at room temperature 
in X-ray spectrometry, 16:10900 (IA;SU;In Russian) 

GEL PERMEATION CHROMATOGRAPHY 

Chemical strctural study of coal-derived asphaltene.: Secondary 
hydrogenation of asphaltene fractions prepared by GPC, 
16:9454 (IA;JP;In Japanese) 

GELS 

Gelcast zirconia-alumina composites, 16:10472 (R;US) 
GENE LOCI 

See GENES 
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GENE REGULATION 

A connectionist model of the Drosophila blastoderm, 16:11099 
(R;US) 

GENERAL CIRCULATION MODELS 

Natural and anthropogenic climate change: Progress report, 
March 1, 1990—October 1, 1990, 16:10964 (R;US) 

Zonal statistics in [general circulation model] GCM/GCM/Data 
intercomparisons, 16:11002 (R;US) 

GENERATORS (AEROSOL) 

See AEROSOL GENERATORS 
GENERATORS (PULSE) 

See PULSE GENERATORS 
GENERATORS (RADIOISOTOPE) 

See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GENES 

See also ONCOGENES 

Molecular biological enhancement of coal biodesulfurization: 
Sixth quarterly technical progress report, 16:9383 (R;US) 

GEOCHRONOLOGY 
See AGE ESTIMATION 
GEOGRAPHY 
SAS© macros for converting between ARC/INFO© im- 
port/export files and SAS data sets, 16:12201 (R;US) 
GEOLOGIC DEPOSITS 
See also NATURAL GAS DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 

Core fracture analysis applied to ground water flow systems: 

Chickamauga Group, Oak Ridge, Tennessee, 16:11203 (R;US) 
GEOLOGIC FAULTS 

Pen Branch Fault Program: Shallow drilling activity, 16:11217 
(R;US) 

GEOLOGIC FORMATIONS 

Preliminary hydraulic characterization of the Koongarra uranium 
deposit, 16:9596 (IA;AU) 

GEOLOGIC FRACTURES 

See also GEOLOGIC FAULTS 

Subsurface fracture spacing: Comparison of inferences from 
slant/horizontal core and vertical core in Mesaverde reser- 
voirs, 16:9567 (R;US) 

GEOLOGY 

See also PETROLOGY 

Second Australian conference on geochronology, Sydney 1989: 
workshop program and abstracts, 16:11213 (|;AU) 

GEOTHERMAL ENERGY 

Operational optimization of Akureyri district heating plant, 
16:9867 (1;DK;In Danish) 

The National Energy Strategy - The roie of geothermal technol- 
ogy development: Proceedings: Geothermal Program 
Review 8: Proceedings, 16:9868 (R;US) 

GEOTHERMAL EXPLORATION 

Time-integrated radon soil-gas surveys in geothermal explo- 
ration in the Southern Rio Grande Rift, New Mexico: Volume 
2, Appendices, 16:9870 (R;US) 

Time-integrated radon soil-gas surveys in geothermal explo- 
ration in the Southern Rio Grande Rift, New Mexico: Volume 
1, Final report, 16:9869 (R;US) 

GEOTHERMAL INDUSTRY 
Geothermal Progress Monitor, Report No. 12, 16:9872 (R;US) 
GEOTHERMAL WELLS 

DHE [downhole heat exchangers], 16:9877 (R;US) 

Geothermal materials project input for conversion technology 
task: Annual operating plan, FY 1991, 16:9874 (R;US) 

Injection monitoring with seismic arrays and adaptive noise can- 
cellation: Final report, 16:9875 (R;US) 

The National Energy Strategy - The role of geothermal technol- 
ogy development: Proceedings: Geothermal Program 
Review 8: Proceedings, 16:9868 (R;US) 

GERMANATES 

Positron annihilation in Bi;2GeO29 and Bi,2Si029, 16:12010 

(IA;SU;In Russian) 


GLOW DISCHARGES 


GERMANIUM 
Effect of MeV nitrogen ions on Si, Ge and W crystals, 16:11993 
(IA;SU;In Russian) 
Metallic phase-change materials for solar dynamic energy stor- 
age systems, 16:9866 (R;US) 
Some roles for TEM in the development of new materials, 
16:10451 (R;US) 
Study of long-range action in ion-implanted germanium by rock- 
ing curves, 16:10444 (IA;SU;In Russian) 
GERMANIUM 68 
New insights from theory and experiment into the multiple band 
structures and unusually large deformations in "Ge and 
72Se, 16:11644 (R;US) 
GERMANIUM 73 
Properties of 7°Ge excited levels from the (n,n’y) reaction, 
16:11508 (IA;SU;In Russian) 
GERMANIUM 76 
Lifetimes of "Ge nuclear excited states, 16:11509 (IA;SU;In 
Russian) 
GERMANIUM ALLOYS 
A structural investigation of amorphous nickel-germanium films, 
16:10413 (IA;SU) 
Medium range order in CdGeAs2-metal amorphous alloys, 
16:10428 (IA;SU) 
GERMANIUM DETECTORS 
See GE SEMICONDUCTOR DETECTORS 


GERMANIUM ISOTOPES 
See also GERMANIUM 68 
GERMANIUM 73 
GERMANIUM 76 
Isotopic peculiarities in cross sections of low-energy neutron 
scattering on even-even nuclei in 3p-resonance region, 
16:11420 (IA;SU;In Russian) 
GERMANIUM OXIDES 
Ultrafine refractory particle formation in counterflow diffusion 
flames, 16:10471 (R;US) 
GERMANIUM SILICIDES 
In situ TEM studies of the growth of strained Si, _.Ge, by solid 
phase epitaxy, 16:10509 (R;US) 
GERMANIUM SULFIDES 
Preparation and dosimetric properties of GeS as a radiothermo- 
luminescence dosimeter, 16:10872 (IA;EG) 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 


GIANT RESONANCE 
Excitation and decay of giant resonances during scattering of 
heavy ions: To the programm of studies in heavy ion storage 
rings, 16:11426 (IA;SU;In Russian) 
GLASS 
See also BOROSILICATE GLASS 
Application of the hydration thermodynamic model for glass 
durability under saturated tuff repository conditions, 16:10557 
(R;US) 
Hot isostatic pressing of high performance glass-ceramic to 
nickel- and iron-based metal components, 16:10341 (R;US) 
NNWSI [Nevada Nuclear Waste Storage Investigations] waste 
form testing at Argonne National Laboratory: Semiannual re- 
port, January-June 1988, 16:9733 (R;US) 
The importance of secondary phases in glass corrosion, 
16:9639 (R;US) 
Thermochemistry of minerals stable near the earth's surface, 
16:10524 (R;US) 
GLASS MELTERS 
See CERAMIC MELTERS 
GLASSY METALS 
See METALLIC GLASSES 
GLOW DISCHARGES 
Glow discharge lamp: a light source for optical emission spec- 
troscopy, 16:10930 (R;IN) 
Optical diagnostics for low-temperature plasmas, 16:12024 
(R;US) 
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GLUCOSE 


GLUCOSE 
Microbial removal of SO2 and NO, from flue gas; Microbial 
by-product recovery from regenerable processes for the si- 
multaneous removal of SO. and NO, from flue gas: Technical 
progress report, January 1, 1989-March 31, 1989, 16:9896 
(R;US) 
GOBAR GAS 
See METHANE 


GOLD 

Application of non-cyanide gold for selective plating of micro- 
electronic circuits, 16:10768 (R;US) 

First-principles study of the contractive reconstruction of gold 
and silver monolayers on gold, silver and aluminum, 
16:10446 (R;US) 

Investigation of gold thin-layer distribution on silicon surface, 
16:12012 (IA;SU;In Russian) 

Methods for determination and analysis of gold, silver, and pal- 
ladium on the basis of solvent extraction with organic sulfides, 
16:10591 (IA;SU;In Russian) 

On energy dependence of intensity ratios of gold L series line 
groups at the excitation by mean energy protons, 16:11278 
(IA;SU;In Russian) 

The dilemma of the source of gold in Archaean greenstone de- 
posits, 16:10578 (IA;AU) 

GOLD 195 

Determination of probabilities of L and K capture in decays of 

144Pm and ' Au, 16:11545 (IA;SU;In Russian) 


GOLD 197 TARGET 

A study of the decay modes of hot systems formed in the Ar + 
Au and Ar + Th reactions, 16:11593 (R;FR) 

lsomer ratios in reactions with relativistic deuterons, 16:11609 
(IA;SU;In Russian) 

On the fragmentation of helium-3 ions at energy of 283 MeV in 
the complex nuclei field, 16:11804 (IA;SU;in Russian) 

Studies of neutral vee production by Si lons at 14.5 x A GeV/c 
in Au and Cu, 16:11592 (R;US) 


GOLD ALLOYS 
X-ray determination of site occupation parameters in ordered 
ternaries Cu(Au,M, _,)M = Ni,Pd, 16:10339 (R;US) 
GOLD ISOTOPES 
See also GOLD 195 
Electric monopole transitions and shape coexistence in nuclei, 
16:11643 (R;US) 
Spectroscopic techniques in the study of radioactive nuclei far 
from stability: Results for the Z=82 region, 16:11438 (R;US) 
The structure of nuclei far from beta stability: Progress report, 
May 15, 1990—May 14, 1991, 16:11594 (R;US) 
GOLD ORES 
40Ar-39Ar and U-Pb geochronology of the Goonumbla and 
Gidginbung gold deposits, NSW, 16:10584 (IA;AU) 
Dating Archaean gold with the ion-probe: a Canadian example, 
16:11019 (IA;AU) 
K-Ar and “°Ar°Ar age relationships at the Porgera gold de- 
posit, Papua New Guinea, 16:10585 (IA;AU) 
Mantle lead signatures of Ordovician gold mineralization in the 
Lachlan Fold Belt of NSW, 16:10573 (IA;AU) 
The dilemma of the source of gold in Archaean greenstone de- 
posits, 16:10578 (IA;AU) 
GRAIN ALCOHOL 
See ETHANOL 


GRAINS (CEREAL) 
See SEEDS 


GRAND GULF-1 REACTOR 
MELCOR analyses for accident progression issues, 16:10147 
(R;US) 
Severe accident risks: An assessment for five US nuclear power 
plants: Appendices D and E: Final report, 16:10143 (R;US) 
GRAND GULF-2 REACTOR 
MELCOR analyses for accident progression issues, 16:10147 
(R;US) 
Severe accident risks: An assessment for five US nuclear power 
plants: Appendices D and E: Final report, 16:10143 (R;US) 
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GRAND UNIFIED THEORY 

Possible solution of the hierarchy problem in supersymmetric 

grand unified theories, 16:11387 (IA;SU;In Russian) 
GRANITES 

Chemical and isotopic systematics of the Blue Tier Batholith, 
N.E. Tasmania: its bearing on the origin of the tin-bearing al- 
kali feldspar granites, 16:10587 (IA;AU) 

U-Pb and Sm-Nd isotopic evidence for age and origin of Mid- 
Proterozoic felsic magmatism of the eastern Gawler Craton, 
South Australia, 16:10575 (IA;AU) 

GRANULAR BED FILTERS 

A fixed granular-bed sorber for measurement and control of al- 
kali vapors in PFBC [pressurized fluidized-bed combustion], 
16:9346 (R;US) 

GRANULAR MATERIALS 

Progress in the implementation of a constitutive relationship for 
frictional granular flow in program MFIX, 16:9507 (R;US) 

Theorectical and numerical studies of constitutive relations for 
frictional granular flow: Semi-annual report, January—June 
1990, 16:9506 (R;US) 

GRAPHITE 
Metallic phase-change materials for solar dynamic energy stor- 
age systems, 16:9866 (R;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASS 

Evaluation of potential herbaceous biomass crops on marginal 
crops lands: 2, Economic potential: Final report, 1985-1989, 
16:9822 (R;US) 

Herbaceous Energy Crops Program: Annual progress report for 
FY 1988, 16:9825 (R;US) 

Screening of herbaceous species for energy crop production: 
Final report, 1985-1990, 16:9827 (R;US) 

GRAVITATIONAL FIELDS 

External spherically symmetric solution of the equations of rela- 

tivistic gravitational theory, 16:12065 (R;SU;In Russian) 
GREENHOUSE EFFECT 

Submission to the Senate Standing Committee on Industry, Sci- 
ence and Technology Inquiry into the impact that Australian 
industry, science and technology can make to reducing the 
impact of the Greenhouse effect, 16:10183 (I;AU) 

GROUND COVER 

Status report for the Small-Tube Lysimeter Facility, fiscal year 

1990, 16:9743 (R;US) 
GROUND DISPOSAL 

Hanford land disposal restrictions plan for mixed wastes, 

16:9649 (R;US) 
GROUND WATER 
Chemical Analysis 

Annual water quality data report for the Waste Isolation Pilot 
Plant, 16:11054 (R;US) 

Hanford Site environmental data for calendar year 1989 — 
Ground Water, 16:11066 (R;US) 

Chemical Composition 

Status of ground water in the 1100 Area, 16:11084 (R;US) 
Colloids 

Colloid and groundwater studies, 16:11061 (IA;AU) 
Contamination 

Effects of outcropping groundwater from the F- and H-Area 
seepage basins on the distribution of fish in Four Mile Creek, 
16:11090 (R;US) 

Responsiveness summary for the engineering evaluation/cost 
analysis for the proposed management of contaminated water 
impounded at the Weldon Spring Chemical Plant Area, 
16:11053 (R;US) 

The effect of contaminated groundwater on tree growth: A tree- 
ring analysis, 16:11088 (R;US) 

The fifth BIOMOVS meeting: 
16:11049 (R;US) 

Waste salt disposal at the Savannah River Plant, 16:9657 (R;US) 

Decontamination 

Interaction of some fission products with hot laboratory center 

soil, 16:9670 (IA;EG) 


[Final performance report], 





Flow Models 
Conceptualization of a hypothetical high-level nuclear waste 
repository site in unsaturated, fractured tuff, 16:9680 (R;US) 
Ground-water flow modeling of the Culebra dolomite: Volume 2, 
Data base, 16:9696 (R;US) 
Groundwater modeling of the proposed new production reactor 
site, Savannah River Site, South Carolina, 16:11087 (R;US) 
Theory and verification for the GRASP Il code for adijoint- 
sensitivity analysis of steady-state and transient ground-water 
flow, 16:11034 (R;US) 
Theory of matrix and fracture flow regimes in unsaturated, frac- 
tured porous media (Yucca Mountain Project), 16:9738 (R;US) 
Fluid Flow 
An experimental program for testing the validity of flow and 
transport models in unsaturated tuff: The Yucca Mountain 
Project, 16:9716 (R;US) 
Geochemical Surveys 
Groundwater sampling and analysis: Summary of progress to 
31 August 1989, 16:11060 (IA;AU) 


Geochemistry 
Geochemical modelling of the Koongarra uranium deposit, 
16:9595 (IA;AU) 
Modelling of uranium sorption to substrates from the weathered 
zone in the vicinity of the Koongarra ore body, 16:11059 (IA;AU) 


Hydrology 
Preliminary hydraulic characterization of the Koongarra uranium 
deposit, 16:9596 (IA;AU) 
The use of environmental isotopes on groundwater hydrology in 
the selected areas in Thailand: Final report for the period 1 
September 1987 - 30 April 1990, 16:11056 (R;XA) 


Isotope Ratio 

Isotopic hydrogeology of Carpathian mineral waters, 16:11062 
(RA;PL;In Polish) 

The use of environmental isotopes on groundwater hydrology in 
the selected areas in Thailand: Final report for the period 1 
September 1987 - 30 April 1990, 16:11056 (R;XA) 

Maps 
Ground water maps of the Hanford Site, 16:11083 (R;US) 


Monitoring 

A proposed strategy for assessing compliance with the RCRA 
[Resource Conservation and Recovery Act] ground-water 
monitoring regulations, 16:11073 (R;US) 

Diffusion of trichioroethylene through the threaded joints of PVC 
[polyvinyichloride] pipe, 16:11091 (R;US) 

Hanford Site environmental data for calendar year 1989 — 
Ground Water, 16:11066 (R;US) 

Status of ground water in the 1100 Area, 16:11084 (R;US) 


Ph Value 
Modelling of uranium sorption to substrates from the weathered 
zone in the vicinity of the Koongarra ore body, 16:11059 (IA;AU) 


Radioecological Concentration 
Rocky Flats Plant Site Environmental Report for 1989, 16:10988 
(R;US) 
Radionuclide Migration 
A self-teaching curriculum for the NRC/SNL [Nuclear Regulatory 
Commission/Sandia National Laboratory] low-level waste per- 
formance assessment methodology, 16:9681 (R;US) 
A study plan for determining recharge rates at the Hanford Site 
using environmental tracers, 16:11071 (R;US) 
Colloid and groundwater studies, 16:11061 (IA;AU) 
Geochemical modelling of the Koongarra uranium deposit, 
16:9595 (IA;AU) 
Groundwater sampling and analysis: Summary of progress to 
31 August 1989, 16:11060 (IA;AU) 
Modelling of uranium sorption to substrates from the weathered 
zone in the vicinity of the Koongarra ore body, 16:11059 (IA;AU) 
Systems analysis, long-term radionuclide transport, and dose 
assessments, Waste Isolation Pilot Plant (WIPP), southeast- 
ern New Mexico, September 1989, 16:9693 (R;US) 


Water Chemistry 
Iron dynamics during injection of dissolved organic carbon into a 
sandy aquifer, 16:11043 (R;US) 


HAFNIUM 180 


Water Quality 
Annual water quality data report for the Waste Isolation Pilot 
Plant, 16:11054 (R;US) 
GROUND-WATER RESERVES 
See AQUIFERS 
GROUNDWATER RECHARGE 
See RECHARGE 
GROUP CONSTANTS 
Completing the multigroup library used in CRIP with Gadolinium 
data, 16:10054 (RA;XA) 
Improvements in the neutron resonance treatment for cell calcu- 
lations, 16:9948 (RA;XA) 
GROUP THEORY 
Parametrization of all homomorphisms from PGL(2,Z) into 
PGL(2,q), 16:12051 (R;XA) 
GROUTING 
Immobilization of volatile organic compounds in commercial 
cement-based waste forms, 16:10297 (R;US) 
GROWTH (ECONOMIC) 
See ECONOMIC GROWTH 
GUARD LOGGING 
See RESISTIVITY LOGGING 
GUATEMALA 
Electric power utility efficiency improvement study, Guatemala 
Mission, 16:9873 (R;US) 
GULF OF MEXICO 
Gas hydrate research in the Gulf of Mexico: Phase 2, Final re- 
port, 16:9565 (R;US) 
GUNDREMMINGEN-2 REACTOR 
Long-term performance of structures comprising nuclear power 
plants PART 1: Deterioration assessment of nuclear power 
station buildings PART 2: Long-term stability and the leak- 
tightness of reactor containments, 16:10063 (R;FR) 
GYROTRONS 
See MICROWAVE AMPLIFIERS 


H 


H CODES 
Screening and selection of herbaceous species for biomass pro- 
duction in the Midwest/Lake States: Final report, 1985-1989, 
16:9826 (R;US) 
HAAG-ARAKI FIELD THEORY 
See ALGEBRAIC FIELD THEORY 
HADRON REACTIONS 
Cross section of charged particle - nucleus reactions in optical 
model with strong absorption, 16:11832 (IA;SU;In Russian) 
On relativistic hydrodynamic model of hadron-nucleus collisions, 
16:11774 (IA;SU;In Russian) 
Scattering, diffraction and multiparticle production on hadron 
and nuclei at high energy, 16:11866 (R;SU) 
HADRON-HADRON INTERACTIONS 
Applications of QCD to hadron-hadron collisions: Experimental, 
16:11319 (RA;US) 
Transverse spin observables in hadron-hadron and hadron- 
nucleus collisions, 16:11626 (R;US) 
HAFNIUM 
Corrosion study in the chemical air separation (MOLTOX™) pro- 
cess: Final report, 16:10351 (R;US) 
HAFNIUM 173 
Multi-quasi-particles states in 'Hf, 16:11504 (R;AU) 
HAFNIUM 177 
On penetration effect in M1-component of + transitions with 113 
and 137 keV energy in '77Hf, 16:11577 (IA;SU;In Russian) 
HAFNIUM 180 
Gamma-gamma coincidences of ‘°Hf in (ny) reaction, 
16:11579 (IA;SU;In Russian) 
On anomalous conversion of K-forbidden 501 keV transition in 
180MHf, 16:11582 (IA;SU;In Russian) 
Scheme of decay of '®°Hf levels excited by intensive two- 
quantum cascades, 16:11581 (IA;SU;In Russian) 
Some peculiarities of 1539 keV state decay in '°Hf, 16:11580 
(IA;SU;In Russian) 
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HAFNIUM 180 


Spin of '®°Hf compound state excited at capture of thermal neu- 
trons, 16:11676 (IA;SU;In Russian) 
HAFNIUM ISOTOPES 
See also HAFNIUM 173 
HAFNIUM 177 
HAFNIUM 180 
Systematics of calculated value of energy of state with K™=1* in 
Yb,Hf,W isotopes, 16:11732 (IA;SU;In Russian) 
HAFNIUM OXIDES 
Temperature dependence of electric-field gradient in LigHfO3, 
16:12009 (IA;SU;In Russian) 
HALL GENERATORS 
See MHD GENERATORS 


HAM 
See MEAT 


HAMILTON OPERATORS 
See HAMILTONIANS 


HAMILTON-JACOBI EQUATIONS 
Computation of invariant tori in 2 3 degrees of freedom, 
16:10814 (R;US) 
Invariant tori of the Poincare return map as solutions of func- 
tional difference equations, 16:10813 (R;US) 


HAMILTONIANS 
Generating function for effective Hamiltonians of expanded uni- 
tary system, 16:11714 (IA;SU;In Russian) 
Method of self consistent transformation of Hamiltonians, 
16:11703 (IA;SU;In Russian) 
HANDLING (DATA) 
See DATA PROCESSING 


HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION 

A comparison of high-level waste form characteristics, 16:9642 
(R;US) 

Addendum to data compilation task report for the source investi- 
gation of the 300-FF-1 Operable Unit Phase 1 remedial 
investigations, 16:9757 (R;US) 

Ground water maps of the Hanford Site, 16:11083 (R;US) 

Hanford Federal Facility Agreement and Consent Order: Quar- 
terly progress report for the period ending September 30, 
1990, 16:9768 (R;US) 

Hanford Site Development Plan, 16:11013 (R;US) 

Hanford land disposal restrictions plan for mixed wastes, 
16:9649 (R;US) 

Investigation of the chemical explosion of an ion exchange resin 
column and resulting americium contamination of personnel 
in the 242-Z building, August 30, 1976, 16:9761 (R;US) 

Management control system description, 16:12189 (R;US) 

Reclamation report, Basalt Waste Isolation Project, boreholes 
1990, 16:11033 (R;US) 

Status report for the Small-Tube Lysimeter Facility, fiscal year 
1990, 16:9743 (R;US) 

Summary status on the seismic evaluations of Hanford Site ra- 
dioactive waste storage tanks, 16:9742 (R;US) 

Waste minimization at the Department of Energy’s Hanford Site, 
16:9745 (R;US) 

HAPO 

Explosion of cation exchange column in americium recovery 

service, Hanford plant, August 30, 1976, 16:9760 (R;US) 
HARBORS 

Ecological evaluation of proposed discharge of dredged mate- 
rial from Oakland Harbor into ocean waters (Phase 1 of 
—42-foot project), 16:11067 (R;US) 

HASTELLOY C 
Hot isostatic pressing of high performance glass-ceramic to 
nickel- and iron-based metal components, 16:10341 (R;US) 
HAZARDOUS MATERIALS 
Audits 
A simplified hazard audit procedures guide, 16:11201 (R;US) 
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Environmental Transport 

HYDROGEOCHEM: A coupled model of HYDROlogic transport 
and GEOCHEMical equilibria in reactive multicomponent sys- 
tems, 16:11063 (R;US) 

Ground Disposal 

Hanford land disposal restrictions plan for mixed wastes, 

16:9649 (R;US) 
In-Situ Processing 

Computer modeling of fluid flow and combustion in the ISV [In 
Situ Vitrification] confinement hood, 16:9663 (R;US) 

In situ vitrification melt and confinement hood performance re- 
view, 16:9771 (R;US) 

Modeling the steady-state ISV [in situ vitrification] process: A 3- 
D finite element analysis of coupled thermal-electric fields, 
16:9772 (R;US) 

Parametric studies of off-gas release during in situ vitrification, 
16:9770 (R;US) 

Scaling considerations for modeling the in situ vitrification pro- 
cess, 16:9662 (R;US) 

Inventories 

Survey of hazardous materials used in nuclear testing, 

16:10935 (R;:US) 
Land Pollution Control 
Remediation of oil field wastes, 16:9558 (R;US) 


Minimization 

Hazardous waste minimization at Oak Ridge National Labora- 
tory during 1987, 16:9685 (R;US) 

Hazardous waste minimization report for CY 1986, 16:9684 
(R;US) 

Mitigation 
Waste minimization through real-time process monitoring and 
control, 16:10461 (R;US) 
Remote Handling 
Lag-stabilized force feedback damping, 16:10704 (R;US) 
Storage 

A visual inspection system for evaluating the interior surface of 
valve stems on material storage container tops, 16:10736 
(R;US) 

Transport 

Evaluating the atmospheric dispersion characteristics of Suez 

Canal area, 16:10974 (IA;EG) 
Underground Disposal 

Status report for the Small-Tube Lysimeter Facility, fiscal year 

1990, 16:9743 (R;US) 
Vitrification 

Computer modeling of fluid flow and combustion in the ISV [In 
Situ Vitrification] confinement hood, 16:9663 (R;US) 

In situ vitrification melt and confinement hood performance re- 
view, 16:9771 (R;US) 

Modeling the steady-state ISV [in situ vitrification] process: A 3- 
D finite element analysis of coupled thermal-electric fields, 
16:9772 (R;US) 

Parametric studies of off-gas release during in situ vitrification, 
16:9770 (R;US) 

Scaling considerations for modeling the in situ vitrification pro- 
cess, 16:9662 (R;US) 

Waste Management 

Environmental Audit, Western Area Power Administration, 
Phoenix Area: Phoenix Area Operation and Maintenance 
Complex, Amargosa Substation, Basic Substation, Mead 
Substation, Coolidge Substation,Liberty Substation, Phoenix 
Substation, 16:10182 (R;US) 

Environmental audit, Bonneville Power Administration, lower 
Columbia area, 16:10181 (R;US) 

Minutes from Department of Energy/Hazardous Waste Reme- 
dial Actions Program, research and development technology 
needs assessment review meeting for FY 1990, September 
1989, Oak Ridge, Tennessee: Hazardous Waste Remedial 
Actions Program, 16:9766 (R;US) 

Waste minimization at the Department of Energy's Hanford Site, 
16:9745 (R;US) 

Waste minimization opportunities for the US Air Force Reserve, 
16:10272 (R;US) 





Waste minimization through real-time process monitoring and 
control, 16:10461 (R;US) 
HCDA 
See REACTOR CORE DISRUPTION 
HD 8077 
See NICKEL BASE ALLOYS 
HDO 
See HEAVY WATER 
HEAD 
Multiple energy computed tomography for neuroradiology with 
monochromatic x-rays from the National Synchrotron Light 
Source, 16:11114 (R;US) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART 
Preparation of Tc-99m human serum albumin using stannous 
citrate and stannous chloride, 16:11123 (IA;EG) 
HEAT DISTRIBUTION SYSTEMS 
District cooling: Phase 2, Direct freeze ice slurry system testing: 
[Progress report for 4th quarter 1990], 16:10303 (R;US) 
HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
Ceramic Technology for Advanced Heat Engines project data- 
base: September 1989 summary report, 16:10320 (R;US) 
HEAT EXCHANGERS 
See also DIRECT CONTACT HEAT EXCHANGERS 
RADIATORS 
Absorption 
Development of an advanced absorption heat transformer, 
16:10301 (I;NL) 
Computerized Simulation 
Development of an advanced absorption heat transformer, 
16:10301 (I;NL) 
Corrosion Resistance 
ORNL [Oak Ridge National Laboratory] overview of materials 
support work, 16:10476 (RA;US) 
Design 
Design and construction of a ceramic heat exchanger based on 
an existing laboratory module: Final report, 16:10290 
(R;LU;In French) 
Development of advanced composite ceramic heat exchanger 
system, 16:10273 (RA;US) 
HiPHES [high pressure heat exchange system] development of 
a convective steam reformer, 16:10275 (RA;US) 
High pressure heat exchanger, 16:10276 (RA;US) 
Microtube Strip Heat Exchanger: Quarterly technical report, 
quarter ending 4 December 1990, 16:10717 (R;US) 
Novel cyclone heat exchangers for raw meal pre-heat in the ce- 
ment industry, 16:10292 (R;LU) 
Preliminary design of high pressure, high-temperature ceramic 
air heat exchanger, 16:10274 (RA;US) 
Energy Efficiency 
Energy-efficiency comparison of advanced ammonia heat- 
exchanger types, 16:10714 (R;US) 
Fouling 
Fouling probe overview, 16:10282 (RA;US) 
Heat Resistant Materials 
Methodology studies for continuous-fiber ceramic-matrix com- 
posite, 16:10277 (RA;US) 
Information Dissemination 
DHE [downhole heat exchangers], 16:9877 (R;US) 
Manufacturing 
Design and construction of a ceramic heat exchanger based on 
an existing laboratory module: Final report, 16:10290 
(R;LU;In French) 
Materials Testing 
Current and planned HiPHES [high pressure heat exchange 
system] materials support, 16:9816 (RA;US) 
Performance Testing 
Development of an advanced absorption heat transformer, 
16:10301 (I;NL) 
Microtube Strip Heat Exchanger: Quarterly technical report, 
quarter ending 4 December 1990, 16:10717 (R;US) 


Steam Turbines 

Separator-reheater for 1000 MW steam turbine, 16:10081 

(IA;CS;In Czech) 
Test Facilities 

Development of an advanced absorption heat transformer, 

16:10301 (I;NL) 
Tubes 

Assessment of strength limiting flaws in heat exchanger compo- 
nents, 16:10280 (RA;US) 

Enhanced shell-and-tube heat exchangers for industry, 
16:10278 (RA;US) 

INEL [idaho National Engineering Laboratory] support for as- 
sessment of strength limiting flaws in ceramic heat exchanger 
components, 16:10281 (RA;US) 

HEAT LOSSES 

An experimental study of pressure dependent heat losses in an 

evacuated tubular solar collector, 16:9865 (R;SE;in Swedish) 
HEAT PUMPS 

Dynamic behaviour of heat pumps: An investigation of short 
running time: Final report, 16:10253 (R;LU) 

Loss analysis of the thermodynamic cycle of magnetic heat 
pumps: Phase 1, Final report of thermal sciences research 
program on thermophysics of magnetocaloric energy conver- 
sion, 16:10692 (R;US) 

Non-azeotropic mixtures in heat pumps: Preliminary study for a 
full scale project, 16:10245 (R;SE;in Swedish) 

HEAT RECOVERY 

Development of optimal automatic control CDQ system, 

16:9393 (IA;JP;in Japanese) 
HEAT RECOVERY EQUIPMENT 

Development of a manufacturers capability to fabricate whisker- 
toughened ceramic tubes, 16:10479 (RA;US) 

Development of advanced composite ceramic heat exchanger 
system, 16:10273 (RA;US) 

Gelcasting of monolithic ceramics and chopped fiber reinforced 
composites, 16:10477 (RA;US) 

HiPHES [high pressure heat exchange system] development of 
a convective steam reformer, 16:10275 (RA;US) 

High pressure heat exchanger, 16:10276 (RA;US) 

Methodology studies for continuous-fiber ceramic-matrix com- 
posite, 16:10277 (RA;US) 

Preliminary design of high pressure, high-temperature ceramic 
air heat exchanger, 16:10274 {RA;US) 

Scale up of a process for manufacture of beta silicon carbide 
powder, 16:10478 (RA;US) 

HEAT RESISTANT MATERIALS 
Methodology studies for continuous-fiber ceramic-matrix com- 
posite, 16:10277 (RA;US) 

HEAT SOURCES (RADIOISOTOPE) 

See RADIOISOTOPE HEAT SOURCES 
HEAT STORAGE 

See also SEASONAL THERMAL ENERGY STORAGE 

Thermal energy storage, 16:10161 (R;SE;In Swedish) 
HEAT STORAGE DEVICES 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 

See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 

See also CONVECTION 

Hot gas side heat transfer characteristics of LOX/H2 and 
LOX/HC type propellants, 16:10318 (R;JP) 

HEAT TRANSFER FLUIDS 
Development of composite latent/sensible heat storage media, 
16:10162 (R;US) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATED EFFLUENTS 
See THERMAL EFFLUENTS 
HEATER OIL 
See HEATING OILS 
HEATING 
See also DISTRICT HEATING 
PLASMA HEATING 
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HEATING 


SPACE HEATING 
WATER HEATING 
Identification of flow and volume parameters in multizone sys- 
tems using a single gas tracer technique, 16:10723 (R;US) 
Rapid pyrolysis of coals in down-flow reactor.: Influence of 
length of heating section and temperature of heat carrier, 
16:9448 (IA;JP;In Japanese) 


HEATING OILS 


An analysis of heating fuel market behavior, 1989-1990: Final 
report to the Senate Governmental Affairs Committee and the 
House Subcommittee on Energy and Power, 16:9557 (R;US) 

Winter fuels report, week ending February 22, 1991 (Contains 
glossary), 16:9553 (R;US) 

Winter fuels report: Week ending, February 8, 1991 (Contains 
glossary), 16:9552 (R;US) 


HEAVY ION ACCELERATORS 


See also BROOKHAVEN RHIC 

Envelope model of a heavy-ion recirculator, 16:12172 (R;US) 

Model experiment to search for emittance gain of recirculating 
heavy ion beam, 16:12171 (R;US) 

Vacuum requirements for heavy ion recirculating induction 
linacs, 16:12167 (R;US) 


HEAVY ION FUSION REACTIONS 


Heavy nuclei fusion at near-barrie: energies, 16:11829 
(IA;SU;In Russian) 


HEAVY ION REACTIONS 


See also ARGON 40 REACTIONS 
BERYLLIUM 8 REACTIONS 
BORON 11 REACTIONS 
CALCIUM 40 REACTIONS 
CALCIUM 48 REACTIONS 
CARBON 12’REACTIONS 
CHROMIUM 52 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
HELIUM 6 REACTIONS 
HELIUM 8 REACTIONS 
LITHIUM 6 REACTIONS 
LITHIUM 8 REACTIONS 
MAGNESIUM 24 REACTIONS 
NEON 20 REACTIONS 
NEON 22 REACTIONS 
NICKEL 58 REACTIONS 
NICKEL 60 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
ZINC 68 REACTIONS 

Accounting of evaporation cascades in alpha particle emission 
from deformed nuclei, 16:11831 (IA;SU;In Russian) 

Coulomb effects in microscopic theory of multi-nucleon transfer 
reactions, 16:11847 (IA;SU;in Russian) 

Coulomb excitation of different multipolarities as function (7-1), 
16:11778 (IA;SU;In Russian) 

Cross section of charged particle - nucleus reactions in optical 
model with strong absorption, 16:11832 (IA;SU;In Russian) 
Determination of fusion cross sections and total cross sections 
of peripheral reactions from angular distributions of heavy ion 

elastic scattering, 16:11853 (IA;SU;In Russian) 

Excitation and decay of giant resonances during scattering of 
heavy ions: To the programm of studies in heavy ion storage 
rings, 16:11426 (IA;SU;In Russian) 

Folding potential of realistic densities of heavy ions and proxim- 
ity function, 16:11830 (IA;SU;In Russian) 

Model of heavy ion elastic scattering with imaginary part of 
surface-type optical potential, 16:11852 (IA;SU;ln Russian) 
On the role of nucleon-nucleon correlations subthreshold 
mesons in emission process in ion-ion collisions, 16:11783 

(IA;SU;In Russian) 

Potential of heavy ion long-range interaction, 16:11827 
(IA;SU;In Russian) 

Role of double nuclear system during fission of excited com- 
pound nucleus, 16:11812 (IA;SU;In Russian) 

Studies of fluctuation processes in nuclear collisions: Progress 
report, April 15, 1990—February 15, 1991, 16:11645 (R;US) 
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Summary of discussions at the “HIGH py” session, 16:11332 
(R;US) 


’ HEAVY NUCLEI 


See also BISMUTH 193 
BISMUTH 195 
BISMUTH 204 
BISMUTH 205 
BISMUTH 209 
BISMUTH 210 
BISMUTH 212 
FRANCIUM 204 
FRANCIUM 217 
GOLD 195 
IRIDIUM 192 
IRIDIUM 194 
LEAD 205 
LEAD 208 
LEAD 212 
PLATINUM 194 
POLONIUM 205 
RADIUM 220 
RADIUM 226 
RADIUM 234 
RADON 222 
TANTALUM 181 
THALLIUM 203 
THALLIUM 207 
THALLIUM 209 
TUNGSTEN 187 

Application of surface recombination mechanism to simulation of 
implanted nucleus decay spectra, 16:11858 (IA;SU;In Russian) 

Comparative analysis of total cross sections and cross sections 
of the 9H(®H-bar) and ?He(?He-bar) interactions with nuclei, 
16:11785 (IA;SU;In Russian) 

Cross sections of production of total fusion products for nuclei 
with 85<Z<102 in reactions with '*O,2@Ne and 24Mg heavy 
ions, 16:11425 (IA;SU;In Russian) 

Dependence of kinetic energy of intermediate mass and heavy 
nuclei on parameter of non-axiality in oscillator approximation, 
16:11727 (IA;SU;In Russian) 

Energy-level density of near-magic nuclei from analysis of neu- 
tron spectra in (p,n) reaction, 16:11605 (IA;SU;In Russian) 
Mass-asymmetrical figure of conditional equilibrium in droplet 

model, 16:11669 (IA;SU;in Russian) 

Modern methods of construction of effective dynamics of collec- 
tive excitations with high amplitude in heavy nuclei, 16:11708 
(IA;SU;in Russian) 

Progress on nuclear theory at Wuhan University, 16:11628 
(RA;CN) 

Spectral and angular distributions of «+ mesons in heavy ion re- 
actions at intermediate energies, 16:11782 (IA;SU;In Russian) 

Spin M1 states of deformed nuclei in scheme of pseudo SU(3) 
symmetry, 16:11690 (IA;SU;In Russian) 


HEAVY OILS 
See PETROLEUM 


HEAVY WATER 
Experimental estimation of cold fusion probability, 16:11429 
(IA;SU;In Russian) 
HEAVY WATER COOLANT 
See HEAVY WATER 


HEAVY WATER MODERATOR 
See HEAVY WATER 


HECTORITE 
See MONTMORILLONITE 


HEDENBERGITE 
[Electrochemical determination of the Gibbs free energy of rock- 
forming minerals]: [Progress report], 16:10527 (R;US) 
HELIUM 
Compilation of excitation cross sections in collision between He, 
Ne, Ar ions and their atoms, 16:11241 (RA;CN) 
Effects of relativity of RTEX in collisions of U%* with light targets, 
16:11288 (R;US) 





HELIUM 3 

Isotopic studies of rare gases in terrestrial samples and natural 
nucleosynthesis: Progress report, 16:11208 (R;US) 

Isotopic studies of rare gases in terrestrial samples and natural 
nuclosynthesis: DOE annual report, 1990, 16:11205 (R;US) 

[Multiple coil pulsed magnetic resonance method to measure 
the SSC bending magnet multipole moments]: Progress re- 
port, April 1, 1989—August 1990, 16:10825 (R;US) 


HELIUM 3 REACTIONS 

a-particle transfer reaction in *He ion interaction with 1p-shell 
nuclei, 16:11454 (IA;SU;in Russian) 

12C@He, d) ''3N and '*C(a,d) *N reactions at E@He) = 98.0 
MeV and E(a) = 90 MeV, 16:11460 (IA;SU;in Russian) 

Calculation of reaction total cross sections of 9He scattering by 
nuclei with 89< A <124 in microscopic model, 16:11797 
(IA;SU;In Russian) 

Comparative analysis of total cross sections and cross sections 
of the 9H(H-bar) and 9He(?He-bar) interactions with nuclei, 
16:11785 (IA;SU;In Russian) 

Elastic scattering of He ions with energy 18.9 MeV on Mo, 
105Pq, 197 Ag nuclei, 16:11556 (IA;SU;in Russian) 

Mechanisms of the @He, ®Li) reactions on °Be, '*C, °C nuclei, 
16:11455 (IA;SU;in Russian) 

New approach to calculation of form factors of neutron direct 
transfer reaction, 16:11803 (IA;SU;In Russian) 

On the fragmentation of helium-3 ions at eneray of 283 MeV in 
the complex nuclei field, 16:11804 (IA;SU;In Russian) 

Scattering of *He ions on light nuclei at 60 MeV, 16:11457 
(IA;SU;In Russian) 

Study on the (He,a)reaction on lihgt nuclei at E60 MeV, 
16:11458 (IA;SU;In Russian) 

Study on the He,t) and @He,d)reactions on °C and '4N nu- 
clei, 16:11459 (IA;SU;In Russian) 

Total cross sections of the reactions with participation of light 
nuclei and Ericson parametrization of scattering matrix, 
16:11795 (IA;SU;iIn Russian) 


HELIUM 3 TARGET 

Calculation of the *He(p,2p)*H process cross section in diffrac- 
tion approximation using the given NN-potentials, 16:11836 
(IA;SU;In Russian) 

Measurement of observables in the pion-nucleon system and 
investigation of charge symmetry in 9H and °He: Progress re- 
port, 15 May 1988-1 December 1990, 16:11439 (R;US) 

Polarization effects in 2He electrodisintegration, 3He-vector(e- 
vector,e’p)d, 16:11840 (IA;SU;In Russian) 

Variational Monte Carlo studies of electromagnetic structure of 
few-body nuclei, 16:11642 (R;US) 


HELIUM 4 
4He nucleus form factor in 4-center model, 16:11820 (IA;SU;In 
Russian) 
Isotopic studies of rare gases in terrestrial samples and natural 
nucleosynthesis: Progress report, 16:11208 (R;US) 
Isotopic studies of rare gases in terrestrial samples and natural 
nuclosynthesis: DOE annual report, 1990, 16:11205 (R;US) 
Negative parity resonance parameters in the “He nucleus, 
16:11706 (IA;SU;in Russian) 

Nucleon density in the method of selfconsistent operators of pair 
correlations, 16:11704 (IA;SU;In Russian) 

Superconducting instrumentation for critical He measurements 
in space, 16:11294 (R;US) 


HELIUM 4 REACTIONS 
See ALPHA REACTIONS 


HELIUM 4 TARGET 

Analysis of higher partial amplitudes of D+*He elastic scattering in 
the frame of three-body problem, 16:11838 (IA;SU;in Russian) 

Coulomb correction of the p-*He low energy scattering phase 
shifts, 16:11635 (RA;CN) 

Effective method of investigation of a cluster states, 16:11442 
(IA;SU;In Russian) 

Manifestation of Pauli-forbidden states in low-energy *He+D 
scattering, 16:11837 (IA;SU;In Russian) 

Variational Monte Carlo studies of electromagnetic structure of 
few-body nuclei, 16:11642 (R;US) 


HEPTANE 


HELIUM 5 

Calculation of pionic modes of ,5He hypernuclei decay on the 
base of algebraic version of resonating-group method, 
16:11811 (IA;SU;In Russian) 

Change of characteristics of light nuclei excited states under ef- 
fect of external coulomb field, 16:11773 (IA;SU;In Russian) 

Decay of the a-n system producing in the four-particle 
°Be(a,a’)ana reaction at E. = 27.2 MeV, 16:11463 (IA;SU;In 
Russian) 

Neutron widths of light nucleus decay, 16:11760 (IA;SU;In Rus- 
sian) 

HELIUM 6 

B decay of the ®He ground state in the three-particle a + 2N 
model, 16:11761 (IA;SU;in Russian) 

Calculation of multiplet A=6 (J=0.1; T=1.0) in microscopic a+2N 
model with realistic aN and NN potentials, 16:11702 (IA;SU;In 
Russian) 

Transition material and nucleon densities of "He(0*) and ®Li(1*) 
in microscopic a+2N model, 16:11677 (IA;SU;In Russian) 

HELIUM 6 REACTIONS 

Investigation of scattering of helium and lithium radioactive nu- 

clei, 16:11467 (IA;SU;in Russian) 
HELIUM 7 

Neutron widths of light nucleus decay, 16:11760 (IA;SU;In Rus- 
sian) 

HELIUM 8 REACTIONS 

Investigation of scattering of helium and lithium radioactive nu- 
clei, 16:11467 (IA;SU;In Russian) 

HELIUM 9 

Neutron widths of light nucleus decay, 16:11760 (IA;SU;In Rus- 

sian) 
HELIUM ASH 
Neutral transport and helium pumping of ITER: Annual progress 
report, January 15, 1990—January 14, 1991, 16:12131 (R;US) 
HELIUM ISOTOPES 
See also HELIUM3 
HELIUM 4 
HELIUM 5 
HELIUM 6 
HELIUM 7 
HELIUM 9 
Production of He neutron-rich isotopes in the ®Be+'®O reaction, 
16:11450 (IA;SU;In Russian) 
HELIUM METHOD 
See ISOTOPE DATING 
HEMATIN 
See HEME 
HEMATITE 
Radionuclide migration as a function of mineralogy, 16:9678 
(R;US) 
HEMATOPORPHYRIN (HEME) 
See HEME 
HEME 
The magnesium chelation step in chlorophyll biosynthesis: 
Technical progress report for 1990, 16:11094 (R;US) 
HEMIC DISEASES 
See also ANEMIAS 
LEUKEMIA 
Defective binding of spectrin to ankyrim in a kindred with heridi- 
tary elliptocytosis (HE), 16:11130 (IA;ZA) 
HEMIN 
See HEME 
HEPATITIS 

A technique for investigating the inactivation of Hepatitis A virus 

in water by chlorination, 16:11183 (IA;ZA) 
HEPATOMAS 

Research in radiobiology: Annual report of work in progress in 
immunobiology of experimental host-tumor relationships, 
16:11179 (R;US) 

HEPTANE 

An analysis of the kinetics for oil agglomeration of coal, 16:9341 

(R;US) 
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HERA STORAGE RING 


HERA STORAGE RING 
Construction of the Zeus forward/rear calorimeter modules at 
NIKHEF, 16:10903 (R;NL) 
HETEROGENEOUS CATALYSIS 
The mechanisms of heterogeneous catalysis: Program and Ab- 
stract Book, 16:10651 (R;US) 
HETEROJUNCTIONS 
Some roles for TEM in the development of new materials, 
16:10451 (R;US) 
HETEROPOLYANIONS 
Advanced, soluble hydroliquefaction and hydrotreating cata- 
lysts: Quarterly report No. 1, August 7, 1990—October 6, 
1990, 16:9386 (R;US) 
HF RADIATION 
See SHORT WAVE RADIATION 
HIGGS BOSONS 
W*tW- interactions and the search for the Higgs boson, 
16:11320 (RA;US) 
HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 
HIGH ENERGY PHYSICS 
High Energy Physics Division semiannual report of research ac- 
tivities, January 1, 1990—June 30, 1990, 16:11296 (R;US) 
High energy physics and cosmology, 16:11221 (R;US) 
PEGASYS/Mark Il: A program of internal target physics using 
the Mark li detector at the PEP storage ring, 16:11363 (R;US) 
Research accomplishments and future goals in particle physics, 
16:11298 (R;US) 
University of Virginia experimental and theoretical high energy 
physics, 16:11299 (R;US) 
Where do we go from here?, 16:11300 (R;US) 
HIGH FREQUENCY RADIATION 
See SHORT WAVE RADIATION 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE MODER- 
ATED REACTORS 
See HTGR TYPE REACTORS 
HIGH-LEVEL RADIOACTIVE WASTES 
Environmental Transport 
Total-System Analyzer for performance assessment of Yucca 
Mountain, 16:11074 (R;US) 
Packaging Rules 
Uncertainty evaluation methods for waste package performance 
assessment, 16:9683 (R;US) 
Radioactive Waste Disposal 
A formalism to generate probability distributions for 
performance-assessment modeling, 16:9708 (R;US) 
Boundary integral methods for unsaturated flow, 16:9709 (R;US) 
Radioactive Waste Management 
Actinide recycle potential in the Integral Fast Reactor (IFR) fuel 
cycle, 16:10025 (R;US) 
Perspectives on integrating the US radioactive waste disposal 
system, 16:9644 (R;US) 
Use of fast-spectrum reactors for actinide burning, 16:10029 
(R;US) 
Radionuclide Migration 
A formalism to generate probability distributions for 
performance-assessment modeling, 16:9708 (R;US) 
Boundary integral methods for unsaturated flow, 16:9709 (R;US) 
Transport 
Swing damped movement of suspended objects, 16:9621 (R;US) 
Underground Disposal 
An experimental program for testing the validity of flow and 
transport models in unsaturated tuff: The Yucca Mountain 
Project, 16:9716 (R;US) 
Compilation/validation of thermodynamic data for plutonium for 
nuclear waste disposal, 16:9701 (R;US) 
Conceptualization of a hypothetical high-level nuclear waste 
repository site in unsaturated, fractured tuff, 16:9680 (R;US) 
Degradation mode surveys of high performance candidate con- 
tainer materials, 16:9736 (R;US) 
Estimation of geochemical behavior of concretes placed at 
Yucca Mountain, 16:9704 (R;US) 
Fracture-lining minerals in the lower Topopah Spring Tuff at 
Yucca Mountain, 16:9676 (R;US) 


Laboratory determined suction potential of Topopah Spring tuff 
at high temperatures, 16:9734 (R;US) 

Mechanical anisotropy of the Yucca Mountain tuffs (Yucca 
Mountain Project), 16:9707 (R;US) 

Mechanical excavator performance in Yucca Mountain tuffs, 
16:9711 (R;US) 

NNWSI [Nevada Nuclear Waste Storage Investigations] waste 
form testing at Argonne National Laboratory: Semiannual re- 
port, January-June 1988, 16:9733 (R;US) 

Nuclear Waste Fund fee adequacy: An assessment, 16:9652 
(R;US) 

Office of Civilian Radioactive Waste Management annual ca- 
pacity report, 16:9654 (R;US) 

Performance assessment calculational exercises: PACE [Per- 
formance Assessment Calculational Exercises]-90: Overview 
and summary, 16:9699 (R;US) 

Performance assessment in early phases of the repository de- 
sign process, 16:9702 (R;US) 

Predicted thermal and stress environments in the vicinity of 
repository openings, 16:9719 (R;US) 

Preliminary assessment of the impact of conceptual model un- 
certainty on site performance, 16:9718 (R;US) 

Preliminary calculations of release rates from spent fuel in a tuff 
repository (Yucca Mountain Project), 16:9737 (R;US) 

Preliminary performance assessment of a Nevada test site 
waste, 16:9715 (R;US) 

Progress report No. 2 on the Scientific Investigation Program for 
the Nevada Yucca Mountain Site, October 1, 1989—March 31, 
1990, 16:9653 (R;US) 

Radioactive Waste Management in the USSR: A review of un- 
classified sources, 1963-1990, 16:9688 (R;US) 

Radionuclide migration as a function of mineralogy, 16:9678 
(R;US) 
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sludges containing nitrites and mercury, 16:9749 (R;US) 

Waste salt disposal at the Savannah River Plant, 16:9657 (R;US) 

Waste Management 
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Quasi-molecular processes in dense plasmas, 16:12150 (R;US) 

HOT WATER HEATERS 
See WATER HEATERS 
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HYDROCARBONS 
See also ALKANES 
ANTHRACENE 
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TETRALIN 
Surveying research of convension system of CO. to hydrocar- 
bon by microorganisms and etc., 16:11138 (R;JP;ln Japanese) 
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temperature- staged liquefaction: Technical progress report, 
July—Septmber 1990, 16:9380 (R;US) 

Chemical interactions in multimetalV/zeolite catalysts: Progress 
report, January 7, 1990—January 6, 1991, 16:10619 (R;US) 

Chemical stretural study of coal-derived asphaltene.: Secondary 
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Simulation of partially obscured scenes using the radiosity 
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nickel- and iron-based metal components, 16:10341 (R;US) 
INCONEL 718 

Hot isostatic pressing of high performance glass-ceramic to 

nickel- and iron-based metal components, 16:10341 (R;US) 
INCONEL 82 

Atmospheric Fluidized Bed Cogeneration Air Heater Experi- 

ment, 16:9513 (R;US) 
INDIA 

Annual report : 1989-90, 16:12177 (I;IN) 

Collaborative projects in coal conversion technology of the US 
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16:11532 (IA;SU;In Russian) 
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INDIUM 114 

Use of K3®°Co(CN). and '14™InEDTA tracers determined by liq- 
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INFORMATION SYSTEMS 

Data bank of reactor test methods adapted to user's information 
needs, 16:12256 (R;SU;in Russian) 

Environmental Sciences Division computing and geographic in- 
formation system facility user handbook, 16:12258 (R;US) 

‘ Establishing functional requirements for emergency manage- 
ment information systems, 16:10953 (R;US) 

Experience from and results of the development of an auto- 
mated interactive nuclear power plant information system, 
16:9996 (IA;CS;in Czech) 

Network technology for depot modernization, 16:12259 (R;US) 

SAS© macros for converting between ARC/INFO© im- 
portv/export files and SAS data sets, 16:12201 (R;US) 


“Finding the object” proceedings addendum, 16:12260 (R;US) 
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INHOMOGENEOUS PLASMA 
Generation and radiation of second-harmonics by electrostatic 
wave at a narrow inhomogeneous layer of a warm plasma, 
16:12095 (R;XA) 
On clarification of dense plasma layer during steepening of den- 
sity profile, 16:12102 (IA;SU;In Russian) 
Time and temperature dependent magnetic diffusion of an inho- 
mogeneous plasma, 16:12097 (IA;EG) 
INJECTION (BEAMS) 
See BEAM INJECTION 
INORGANIC COMPOUNDS 
Geochemical and physical properties of soils and shallow sedi- 
ments at the Savannah River Site, 16:11037 (R;US) 
INORGANIC ION EXCHANGERS 
See also MONTMORILLONITE 
MULLITE 
ZEOLITES 
Studies on the sorption behaviour of plutonium and fission prod- 
ucts on stannic antimonate, 16:9602 (R;IN) 
INSECTS 
See also DIPTERA 
Inherited sterility among irradiated male cotton leaf worm, 
spodoptera littoralis boisd, 16:11152 (IA;EG) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULIN 
Polyethyleneglycol RIA (radioimmunoassay) insulin: Handling 
booklet, 16:11116 (R;AR;In Spanish) 
INTEGRAL EQUATIONS 
See also FREDHOLM EQUATION 
Modelling of multidimensional quantum systems by the numeri- 
cal functional integration, 16:12059 (R;SU) 
INTEGRATED CIRCUITS 
Local radiation effects in metal-dielectric-semiconductor ele- 
ments of large integrated circuits, 16:10917 (IA;SU;In Russian) 
Methods of investigation of intermediate and stable failure of 
large integrated circuits and superlarge integrated circuits, 
16:10919 (R;SU;In Russian) 
INTERACTING BOSON MODEL 
Energies of two d-bosonic states with account of Pauli principle 
and coupling with phonons of other nature, 16:11684 
(IA;SU;In Russian) 
Hexadecapole systematics in the interacting boson model, 
16:11875 (R;AU) 
INTERACTIVE DISPLAY DEVICES 
A valiant little terminal: A VLT user’s manual: 
16:12222 (R;US) 
Methods for evaluation and comparison of display indicators, 
16:10109 (R;US) 
Techniques for interactive 3-D scientific visualization, 16:12234 
(R;US) 
INTERACTIVE GRAPHICS 
See INTERACTIVE DISPLAY DEVICES 
INTERCALATES 
See CLATHRATES 
INTERCONNECTED POWER SYSTEMS 
improvement of steady state stability by SVC.: Guideline for in- 
troducing SVC to longitudinal power system, 16:10157 
(R;JP;In Japanese) 
INTERFACES 
High resolution microstructural and microchemical analysis of 
zirconia eutectic interfaces: Progress report, 1 July 1990-30 
June 1991, 16:10486 (R;US) 
Report of an advanced light source workshop on challenges for 
interface theory, August 20-24, 1990, 16:10452 (R;US) 
[Surface chemistry at semiconductor-electrolyte interfaces}: An- 
nual report, year two, 16:10656 (R;US) 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 


Revision, 


INTERMEDIATE MASS NUCLEI! 


INTERFEROMETERS 
Monitoring the response of the upper troposphere/lower strato- 
sphere to a greenhouse gas scenario: Progress report, May 
1, 1990—April 30, 1991, 16:10966 (R;US) 
Spectroscopic study of coal structure and reactivity: Quarterly 
report, March 15, 1990—June 14, 1990, 16:9468 (R;US) 


INTERFERON 


Laboratory monitoring of patients receiving interferon therapy, 
16:11125 (IA;ZA) 


INTERMEDIATE MASS NUCLEI! 
See also ANTIMONY 116 

ANTIMONY 118 
ANTIMONY 122 
ANTIMONY 124 
ANTIMONY 125 
ANTIMONY 128 
ANTIMONY 130 
ARSENIC 75 
BARIUM 133 
BARIUM 134 
BARIUM 135 
BARIUM 137 
BARIUM 138 
CADMIUM 114 
CADMIUM 116 
CALCIUM 42 
CHROMIUM 50 
CHROMIUM 52 
COBALT 59 
COBALT 60 
GERMANIUM 68 
GERMANIUM 73 
GERMANIUM 76 
HAFNIUM 173 
HAFNIUM 177 
HAFNIUM 180 
INDIUM 111 
INDIUM 112 
INDIUM 114 
IODINE 125 
IODINE 127 
IODINE 129 
IODINE 131 
IRON 55 
IRON 58 
KRYPTON 74 
KRYPTON 76 
KRYPTON 78 
KRYPTON 79 
KRYPTON 80 
KRYPTON 92 
KRYPTON 94 
MANGANESE 54 
MANGANESE 55 
MOLYBDENUM 100 
MOLYBDENUM 98 
NICKEL 58 
NICKEL 60 
NICKEL 62 
NICKEL 64 
PALLADIUM 114 
PALLADIUM 116 
PALLADIUM 118 
PHOSPHORUS 41 
PHOSPHORUS 42 
RARE EARTH NUCLEI 
RHODIUM 103 
RHODIUM 106 
RUTHENIUM 106 
SCANDIUM 44 
SELENIUM 72 
SELENIUM 73 
SELENIUM 77 
SELENIUM 81 
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INTERMEDIATE MASS NUCLEI 


SILICON 42 
SILVER 105 
SILVER 106 
STRONTIUM 85 
STRONTIUM 86 
STRONTIUM 90 
STRONTIUM 94 
STRONTIUM 96 
SULFUR 43 
SULFUR 44 
TECHNETIUM 99 
TELLURIUM 119 
TELLURIUM 121 
TIN 112 

TIN 113 

TIN 114 

TIN 116 

TIN 118 

TIN 120 

TIN 124 
TITANIUM 45 
TITANIUM 46 
TITANIUM 47 
TITANIUM 48 
TITANIUM 50 
TITANIUM 51 
VANADIUM 51 
XENON 120 
XENON 126 
XENON 127 
XENON 133 
YTTRIUM 90 
YTTRIUM 91 
ZINC 64 
ZIRCONIUM 80 
ZIRCONIUM 90 
ZIRCONIUM 92 


Alpha Reactions 
Experimental search for Wolf-Bragg alpha-particle scattering on 
atomic nuclei, 16:11423 (IA;SU;in Russian) 
Nonequilibrium processes in low-energy alpha particle interac- 
tion with nuclei, 16:11793 (IA;SU;In Russian) 
Beta-Minus Decay 
Energetic characteristics of response of electron shells of atoms 
and ions on 6+ decay, 16:11763 (IA;SU;In Russian) 
Beta-Plus Decay 
Energetic characteristics of response of electron shells of atoms 
and ions on 6+ decay, 16:11763 (IA;SU;In Russian) 
Cross Sections 
The systematic calculations of (n, 2n) and (n, 3n) reaction cross 
sections for medium-heavy nuclides at 14.5 MeV, 16:11880 
(RA;CN) 
E1-Transitions 
Random phase approximation on the base of thermofield dynam- 
ics for heated spherical nuclei, 16:11666 (IA;SU;In Russian) 
Energy-Level Density 
Energy-level density of near-magic nuclei from analysis of neu- 
tron spectra in (p,n) reaction, 16:11605 (IA;SU;In Russian) 
Excited States 
Random phase approximation on the base of thermofield dynam- 
ics for heated spherical nuclei, 16:11666 (IA;SU;in Russian) 
Research program of nuclear states below threshold of nucleon 
separation on the first order of permanent electron accelerator 
RM-100, 16:11435 (R;SU;In Russian) 
Fermi Gas Model 
Determination of the Fermi-gas model parameters with reverse 
displacement from the measurements mean energies of pho- 
toneutron spectra, 16:11515 (IA;SU;in Russian) 
Gamow-Teller Rules 
Gamow-Teller strength functions of stable and neutron-deficient 
nuclei (sup 54Fe,sup 6O0Ni,sup 144Sm,sup 94Ru,sup 
96Pd,sup 98Gd,sup 102-108Sn, sup 146Gd,sup 148Dy,sup 
150Er,sup 152Yb.), 16:11691 (IA;SU;In Russian) 
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Harmonic Oscillator Models ' 

Dependence of kinetic energy of intermediate mass and heavy 
nuclei on parameter of non-axiality in oscillator approximation, 
16:11727 (IA;SU;In Russian) 

Heavy lon Reactions 

Spectral and angular distributions of 7 mesons in heavy ion re- 

actions at intermediate energies, 16:11782 (IA;SU;In Russian) 
Helium 3 Reactions 

Calculation of reaction total cross sections of *He scattering by 
nuclei with 89< A <124 in microscopic model, 16:11797 
(IA;SU;In Russian) 

Comparative analysis of total cross sections and cross sections 
of the SH(H-bar) and *He(He-bar) interactions with nuclei, 
16:11785 (IA;SU;In Russian) 

Isotopes 

Effect of n-p interaction on pair energy of nuclei, 16:11730 

(IA;SU;In Russian) 
Kinetic Energy 

Dependence of kinetic energy of intermediate mass and heavy 
nuclei on parameter of non-axiality in oscillator approximation, 
16:11727 (IA;SU;In Russian) 

Neutron Reactions 

The systematic calculations of (n, 2n) and (n, 3n) reaction cross 
sections for medium-heavy nuclides at 14.5 MeV, 16:11880 
(RA;CN) 

Nuclear Deformation 

Parameters of deformation of low-lying collective states of nuclei 
with A=64-124 and relation of its 6,; proton and 6,; neutron 
components, 16:11743 (IA;SU;In Russian) 

Pairing Energy 

Effect of n-p interaction on pair energy of nuclei, 16:11730 

(IA;SU;In Russian) 
Photonuclear Reactions 

Determination of the Fermi-gas model parameters with reverse 
displacement from the measurements mean energies of pho- 
toneutron spectra, 16:11515 (IA;SU;In Russian) 

Research Programs 

Research program of nuclear states below threshold of nucleon 
separation on the first order of permanent electron accelerator 
RM-100, 16:11435 (R;SU;In Russian) 

Rotational States 

Study on the quasistational bands constructed on two- 
quasiparticle states in nuclei with A~80, 16:11713 (IA;SU;In 
Russian) 

Strength Functions 

Gamow-Teller strength functions of stable and neutron-deficient 
nuclei (sup 54Fe,sup 60Ni,sup 144Sm,sup 94Ru,sup 
96Pd,sup 98Gd,sup 102-108Sn, sup 146Gd,sup 148Dy,sup 
150Er,sup 152Yb.), 16:11691 (IA;SU;In Russian) 

Triton Reactions 

Comparative analysis of total cross sections and cross sections 
of the SH(@H-bar) and 2He(*He-bar) interactions with nuclei, 
16:11785 (IA;SU;in Russian) 


INTERMEDIATE TECHNOLOGY 


See APPROPRIATE TECHNOLOGY 


INTERMEDIATE VECTOR BOSONS 


See also W MINUS BOSONS 
W PLUS BOSONS 
Z NEUTRAL BOSONS 
7-decay spectra at the SSC [Superconducting Super Collider], 
16:11327 (R;US) 
A determination of the properties of the central intermediate 
vector boson Z°, 16:11302 (R;ES) 
A determination of the properties of the neutral intermediate 
vector boson Z°, 16:11303 (R;ES) 
Lepton spectra and discovery limits for new gauge bosons, 
16:11326 (R;US) 
Studies of the interactions of electroweak gauge bosons, 
16:11364 (R;US) 
Techni-rho production at SSC and LHC, 16:11335 (R;US) 
W.W, scattering at the SSC, 16:11333 (R;US) 


INTERMEDIATE-LEVEL RADIOACTIVE WASTES 


Analysis of solute transport in an intermediate-scale unsatu- 
rated flow experiment, 16:9675 (R;US) 





Radioactive Waste Management in the USSR: A review of un- 
classified sources, 1963-1990, 16:9688 (R;US) 

The analysis and comparison of the ions present in the pore wa- 
ter of different cement systems, 16:9629 (R;GB) 

INTERMETALLIC COMPOUNDS 

Materials-by-design, 16:10345 (RA;US) 
INTERMOLECULAR FORCES 

Crosslinkage in coal extracts, 16:9443 (IA;JP;in Japanese) 
INTERNAL COMBUSTION ENGINES 

See also DIESEL ENGINES 

16:10323 (PA;CA) 

Alternative fuels for heavy duty engines: Status of fleet trials, 
16:10212 (R;CA) 

Simulation of internal combustion engine processes, 16:10314 
(RA;US) 

Tests of a caterpillar 10.5 liter natural gas engine, 16:9574 
(R;SE;In Swedish) 

INTERNATIONAL ATOMIC ENERGY AGENCY 

See IAEA 

INTERNATIONAL COOPERATION 
Activities and cooperation, 16:12178 (RA;CN) 
INTERNATIONAL NUCLEAR DATA COMMITTEE 

INDC list of correspondents for the exchange of nuclear data 
information and compilation of National Nuclear Data Com- 
mittees, 16:12253 (R;XA) 

List of documents received by the INDC Secretariat, 16:12252 
(R;XA) 

INTERSECTING BEAMS 
See COLLIDING BEAMS 
INVERTEBRATES 

See also MOLLUSCS 

Ecological evaluation of proposed discharge of dredged mate- 
rial from Oakland Harbor into ocean waters (Phase 1 of 
—42-foot project), 16:11067 (R;US) 

Successional trends of the benthic macroinvertebrate commu- 
nity in a new southeastern cooling reservoir, 16:11085 (R;US) 

INVERTERS 

Operation test of a load conditioner using sealed lead-acid bat- 
teries and life cycle test of lead-acid batteries, 16:10168 
(R;JP;In Japanese) 

1IODIDES 

See also CESIUM IODIDES 

Solubilization of coal using cadmium and butyl iodide, 16:9429 
(IA;JP;In Japanese) 

Solubilization of coal with zinc-alkyl halide system.: Solubization 
mechanism, 16:9430 (IA;JP;In Japanese) 

IODINE 

Line-loss determination for air sampler systems, 16:10115 (R;US) 

Vibrational relaxation in liquids: Comparisons between gas 
phase and liquid phase theories, 16:10653 (R;US) 

IODINE 125 
Determination of 175 half-life, 16:11539 (IA;SU;In Russian) 
IODINE 127 

Evaluations of the experimental data of photoneutron cross sec- 
tions of nuclides D, °Be, ”*As, Zr and '271, 16:11888 (RA;CN) 

Neutron data evaluation of fission product nuclides '5Gd, 
152Sm and 127], 16:11886 (RA;CN) 

IODINE 127 TARGET 

lodine (p,n) and (d,2n) excitation function measurements, 

16:11562 (R;US) 
IODINE 129 

A study plan for determining recharge rates at the Hanford Site 
using environmental tracers, 16:11071 (R;US) 

Performance assessment calculational exercises: PACE [Per- 
formance Assessment Calculational Exercises]-90: Overview 
and summary, 16:9699 (R;US) 

lODINE 131 

Development of an exchange-labelling procedure and investiga- 
tion of the radiochemical stability and biodistribution 
characteristics for ('5'l) meta-iodobenzylguanidine sulphate 
(*911) MIBG, 16:10661 (R;AU) 

On the labelling of diiodofluorescein by radioactive iodine-131 in 
aliphatic alcohols, 16:10666 (IA;EG) 


IONIZING RADIATIONS 


The fifth BIOMOVS meeting: 
16:11049 (R;US) 
IODINE IODIDES 
See IODINE 
ION BEAMS 
Coherent x-ray generation via laser pumping of a relativistic ion 
beam: Feasibility assessment, 16:10795 (R;US) 
ION DETECTION 
Preparation of mass spectrometer test filaments, 16:9608 (R;US) 
ION EXCHANGE 
Rapid pyrolysis of metal ion-exchanged brown coal, 16:9442 
(IA;JP;In Japanese) 
ION EXCHANGE MATERIALS 
See also INORGANIC ION EXCHANGERS 
ORGANIC ION EXCHANGERS 
immobilisation of ion exchange resins in cement: Final report 
April 1988 - June 1989, 16:9650 (R;GB) 
ION EXCHANGE MEMBRANES 
See l!ON EXCHANGE MATERIALS 
MEMBRANES 
ION IMPLANTATION 
Impurity deep penetration during low energy impiantation of 
metal ions, 16:11962 (IA;SU;In Russian) 
Simulation of distribution profile of ions implanted by pulsed 
high-current beams in samples, 16:11973 (IA;SU;In Russian) 
Study of phosphorus spatial distribution in ion-doped layers of 
transition metals by a scattering method, 16:11961 (IA;SU;In 
Russian) 
ION MICROPROBE ANALYSIS 
Dating Archaean gold with the ion-probe: a Canadian example, 
16:11019 (IA;AU) 
New SHRIMP applications, 16:10579 (IA;AU) 


[Final performance report], 


JON MICROSCOPY 


Atom probe field ion microscopy and related topics: A bibliogra- 
phy 1989, 16:10608 (R;US) 
ION SOURCES 
An ion source for low atomic mass species irradiation pro- 
cesses, 16:12075 (IA;EG) 
Investigation of surface ionization processes in high- 
temperature ion sources, 16:11284 (R;SU;In Russian) 
lon source and injector improvements at the superHILAC, 
16:10838 (R;US) 
JON-ATOM COLLISIONS 
Compilation of excitation cross sections in collision between He, 
Ne, Ar ions and their atoms, 16:11241 (RA;CN) 
Controlled fusion atomic data center: Progress report, October, 
1989 - September, 1990, 16:12073 (RA;XA) 
Dynamics of collision processes: Technical progress report, Au- 
gust 1, 1988—July 31, 1991, 16:11249 (R;US) 
GAPHYOR Data Centre: Progress report 1989-1990, 16:11263 
(RA;XA) 
Multiple electron capture in fast ion-atom collisions, 16:11283 
(R;US) 
[Electron transfer, ionization and excitation in atomic collisions]: 
Progress report, 16:11247 (R;US) 
ION-ION COLLISIONS 
[Electron transfer, ionization and excitation in atomic collisions]: 
Progress report, 16:11247 (R;US) 
1ON-MOLECULE COLLISIONS 
Controlled fusion atomic data center: Progress report, October, 
1989 - September, 1990, 16:12073 (RA;XA) 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZING RADIATIONS 
See also GAMMA RADIATION 
X RADIATION 
Biological dosimetry of ionizing radiation by chromosomal aber- 
ration analysis, 16:11171 (R;ES) 
Order no 206 concerning medical surveillance of work with ion- 
izing radiation, 16:9791 (1;DK) 
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IONS 


IONS 
See also ANIONS 
CALCIUM IONS 
CATIONS 
CERIUM IONS 
COBALT IONS 
COPPER IONS 
MAGNESIUM IONS 
MOLECULAR IONS 
MULTICHARGED IONS 
URANIUM IONS 
YTTERBIUM IONS 
ZINC IONS 
Electric conductivity of coal-water slurries and their stability, 
16:9511 (IA;JP;in Japanese) 
IONS (MOLECULAR) 
See MOLECULAR IONS 
IPNS-I SYNCHROTRON 
Correcting beam monitor and diffraction data for chopped de- 
layed neutron backgrounds, 16:10782 (R;US) 
IRIDIUM 192 
Low-lying excited states of '? ir, 16:11596 (IA;SU;In Russian) 
Nanosecond isomery in 7719?Ir,45, 16:11595 (IA;SU;In Russian) 
IRIDIUM 194 
Multipolarities of some low-energy transitions of 'ir, 16:11598 
(IA;SU;In Russian) 
IRON 
See also |RON-ALPHA 
Adsorption 
Sorption of various ions on hydrous tin oxide heated at different 
temperatures, 16:10571 (IA;EG) 
Amorphous State 
Growth characterization of films, prepared by laser evaporation 
of transition metals, 16:10410 (IA;SU) 
Structure analysis of amorphous condensates Fe and Cr, 
16:10425 (IA;SU) 
Carbonyls 
Ruthenium complex catalyzed hydroliquefaction of coal, 
16:9403 (IA;JP;In Japanese) 
Catalysts 
Studies on brown coal liquefaction. (4), 16:9420 (IA;JP;In 
Japanese) 
Catalytic Effects 
The development of precipitated iron catalysts with improved 
stability: Technical progress report, July 1—September 30, 
1990, 16:9363 (R;US) 
Corrosion 
Second harmonic generation and sum frequency generation, 
16:10726 (R;US) 
Diffraction 
Photoelectron diffraction of magnetic ultrathin films: Fe/Cu(001), 
16:10462 (R;US) 
Electron Collisions 
Predicted Bremsstrahiung generation by energetic electron 
beams, 16:11910 (R;US) 
Electron Microscopy 
Structure analysis of amorphous condensates Fe and Cr, 
16:10425 (IA;SU) 
Erythrocytes 
Development of an in vitro model for the study of iron traffic be- 
tween transferrin, red cells and macrophages, 16:11129 
(IA;ZA) 
lon Exchange Chromatography 
Separation of radioactive Zn(II), Hg(Il), Co(II), Co(Ill), Fe(tll, 
Eu(Ill) and Sc(Iil) by cation exchange from benzylamine solu- 
tions, 16:10634 (IA;EG) 
lon Implantation 
Characterization of ion-implanted aluminum and iron by spectro- 
scopic ellipsometry, 16:10340 (R;US) 
Study of ion implantation by nuclear backscattering, 16:12007 
(IA;SU;In Russian) 
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Macrophages 

Development of an in vitro model for the study of iron traffic be- 
tween transferrin, red cells and macrophages, 16:11129 
(IA;ZA) 

Optical Properties 

Characterization of ion-implanted aluminum and iron by spectro- 

scopic ellipsometry, 16:10340 (R;US) 
Phase Transformations 

Growth characterization of films, prepared by laser evaporation 

of transition metals, 16:10410 (IA;SU) 
Redox Potential 

Iron dynamics during injection of dissolved organic carbon into a 

sandy aquifer, 16:11043 (R;US) 
Separation Processes 

Sorption of various ions on hydrous tin oxide heated at different 

temperatures, 16:10571 (IA;EG) 
Solvent Extraction 

Separation of iron, zinc, scandium and tantalum for radiochemi- 

cal analysis, 16:10569 (IA;EG) 
Sulfides 

Studies on brown coal liquefaction. (4), 16:9420 (IA;JP;In 

Japanese) 
Transferrin 

Development of an in vitro model for the study of iron traffic be- 
tween transferrin, red cells and macrophages, 16:11129 
(IA;ZA) 

Incorporation of ferritin iron into haem by guinea pig reticulo- 
cytes, 16:11133 (IA;ZA) 

IRON 54 TARGET 

Microscopic analysis of the *“Fe(p,n)®4Co and 54Fe(n,p)>4Mn re- 

actions spectra at Ey ~300MeV, 16:11718 (IA;SU;In Russian) 
IRON 55 

Lifetimes of 55Fe levels excited in the (n,-y) reaction with thermal 

neutrons, 16:11497 (IA;SU;In Russian) 
IRON 56 TARGET 

56Fe resonance parameters for neutron energies up to 850 keV, 
16:11489 (R;US) 

Measurement of cross sections for the reaction 27Al(n, p), 
56Fe(n, p) and &Zn(n, 2n) of 14.6 MeV neutrons and simulta- 
neous evaluation of some cross sections, 16:11413 (RA;CN) 

On decay of entrance states produced in the (7, n) reaction on 
58Ni and 56Fe nuclei, 16:11747 (IA;SU;In Russian) 

IRON 57 TARGET 

57Fe(p,n) reaction total cross sections at Ep=5.2 and 6.1 MeV, 

16:11502 (IA;SU;In Russian) 
IRON 58 
Lifetime measurement of high-excited 5°Fe states in the (n,-7) 
reaction with thermal neutrons, 16:11498 (IA;SU;In Russian) 
IRON ALLOYS 
See also ALLOY-NI76CR15FE8 
IRON BASE ALLOYS 
Amorphous State 

Structure relaxation reversibility in surface layers of 3d-metals 
based alloys in amorphous and liquid states, 16:10433 (IA;SU) 

Surface crystallization and bulk structural segregation of amor- 
phous FegoNigoP;4Be-alloy, 16:10427 (IA;SU) 

The structure of amorphous Fe-Tb alloy thin film for magneto- 
optical recording, 16:10419 (IA;SU) 

Crystal-Phase Transformations 

NGR investigation of ultrasound effect on structural transforma- 
tions in the Fe-Si-C system under laser radiation, 16:12013 
(IA;SU;In Russian) 

Crystallization 

Surface crystallization and bulk structural segregation of amor- 

phous FegpNigoP14Be-alloy, 16:10427 (IA;SU) 
Hot Working 

X-ray diffraction line broadening in hot=worked metals, 
16:10397 (IA;SU) 

lon Beams 

Study of ferromagnetic film diffusion in glassy substrate, 
16:11987 (IA;SU;in Russian) 

Line Broadening 

X-ray diffraction line broadening in hot=worked metals, 

16:10397 (IA;SU) 





Liquid Metals 
The structure of Fe-B amorphisable melts, 16:10430 (IA;SU) 
Magnetization 
Dimensions of the areas of magnetic ordering in the concen- 
trated spin systems with random competing interactions, 
16:12020 (R;SU;in Russian) 
Metallic Glasses 
Localized free volume in amorphous alloys and its behaviour un- 
der isothermal and thermocyclic influences, 16:10416 (IA;SU) 
Structure and properties of thin amorphous wires, 16:10411 
(IA;SU) 
Phase Stability 
Theoretical investigation of phase stability in non-magnetic Fe-V 
substitutional alloys, 16:10463 (R;US) 
Phase Studies 
Structure and properties of thin amorphous wires, 16:10411 
(IA;SU) 
Structure relaxation reversibility in surface layers of 3d-metals 
based alloys in amorphous and liquid states, 16:10433 (IA;SU) 
The structure of Fe-B amorphisable melts, 16:10430 (IA;SU) 
The structure of amorphous Fe-Tb alloy thin film for magneto- 
optical recording, 16:10419 (IA;SU) 
Sintering 
70% Tungsten heavy alloys: 
16:10457 (R;US) 
Spin Glass State 
Dimensions of the areas of magnetic ordering in the concen- 
trated spin systems with random competing interactions, 
16:12020 (R;SU;Iin Russian) 
Tensile Properties 
70% Tungsten heavy alloys: 
16:10457 (R;US) 
Thermal Cycling 
Localized free volume in amorphous alloys and its behaviour un- 
der isothermal and thermocyclic influences, 16:10416 (IA;SU) 
Ultrasonic Waves 
NGR investigation of ultrasound effect on structural transforma- 
tions in the Fe-Si-C system under laser radiation, 16:12013 
(IA;SU;In Russian) 
IRON BASE ALLOYS 
See also STEELS 
Amorphous State 
Atomic-bond anisotropy in amorphous structure and its change 
under annealing, 16:10429 (IA;SU) 
Diffraction study of hydrogen influence on atomic structure of 
metal classes based on Pd and Fe, 16:10432 (IA;SU) 
On the features of the structure changes during the crystalliza- 
tion of the amorphous Feg4By6_,Six alloys, 16:10424 (IA;SU) 
Phase-transformations in annealed FeggCoi6Si;7 amorphous 
alloy, 16:10436 (IA;SU) 
Small-angle X-ray studies of FegoB2y amorphous alloy after low- 
temperature annealing, 16:10438 (IA;SU) 
Structure of rapidly quenched amorphous. Fe and Co base al- 
loys, 16:10431 (IA;SU) 
The structural transformation in the amorphous alloys at the 
low-temperature annealing, 16:10422 (IA;SU) 
The structure and properties of Fe-Co-Si-B and Fe-Si-B amor- 
phous alloys, 16:10426 (IA;SU) 
Binding Energy 
Atomic-bond anisotropy in amorphous structure and its change 
under annealing, 16:10429 (IA;SU) 
Coordination Number 
RDF investigation of amorphous FegoBay and FegoMn29Bap al- 
loys, 16:10418 (IA;SU) 
Corrosion 
Corrosion study in the chemical air separation (MOLTOX™) pro- 
cess: Final report, 16:10351 (R;US) 
Crystallization 
Finding structural changes in the alloys at the transition from 
amorphous to crystalline state by optical method, 16:10412 
(IA;SU) 
On the features of the structure changes during the crystalliza- 
tion of the amorphous Feg,B,.6_,Si, alloys, 16:10424 (IA;SU) 


Processing and properties, 


Processing and properties, 


IRON SULFATES 


Small-angle X-ray studies of Feg9Bay amorphous alloy after low- 
temperature annealing, 16:10438 (IA;SU) 
Structure of amorphous iron-based metal alloys, 16:10417 
(IA;SU) 
The structural transformation in the amorphous alloys at the 
low-temperature annealing, 16:10422 (IA;SU) 
Deformation 
The structure and properties of Fe-Co-Si-B and Fe-Si-B amor- 
phous alloys, 16:10426 (IA;SU) 
Hydridation 
Diffraction study of hydrogen influence on atomic structure of 
metal classes based on Pd and Fe, 16:10432 (IA;SU) 
Lattice Parameters 
Improving of the resolution and image quality of two- 
dimensional diffraction pictures by computer regularization 
method, 16:10405 (IA;SU) 
Metallic Glasses 
Finding structural changes in the alloys at the transition from 
amorphous to crystalline state by optical method, 16:10412 
(IA;SU) 
RDF investigation of amorphous FegoBay and FeggoMnopBop al- 
loys, 16:10418 (IA;SU) 
Structure of amorphous iron-based metal alloys, 16:10417 
(IA;SU) 
Phase Studies 
Improving of the resolution and image quality of two- 
dimensional diffraction pictures by computer regularization 
method, 16:10405 (IA;SU) 
Structure of rapidly quenched amorphous Fe and Co base al- 
loys, 16:10431 (IA;SU) 
Phase Transformations 
Phase-transformations in annealed FeggCo;¢6Si,7 amorphous 
alloy, 16:10436 (IA;SU) 
Physical Radiation Effects 
Development of subsurface helium porosity adsorption and 
desorption of deuterium in Ni-C, Ni-C-Ti and Fe-C alloys irra- 
diated by He*+ and D2* ions during post-irradiation annealing, 
16:10377 (IA;SU;in Russian) 
Porosity 
Development of subsurface helium porosity adsorption and 
desorption of deuterium in Ni-C, Ni-C-Ti and Fe-C alloys irra- 
diated by He*+ and D2* ions during post-irradiation annealing, 
16:10377 (IA;SU;In Russian) 
IRON BORIDES 
Structural peculiarities and Moessbauer investigation of some 
triple phosphides and borides, 16:10642 (IA;SU) 
IRON COMPLEXES 
Chemical activation of molecules by metals: Experimental stud- 
ies of electron distributions and bonding: Progress report, 
December 1, 1989—October 31, 1990, 16:10617 (R;US) 
IRON COMPOUNDS 
See aiso IRON BORIDES 
IRON NITRIDES 
IRON SULFATES 
IRON SULFIDES 
Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
July—Septmber 1990, 16:9380 (R;US) 
Composition and redox control of waste glasses: Recommen- 
dation for process control limit, 16:9659 (R;US) 
Oak Ridge National Laboratory materials highlights, 16:10454 
(R;US) 
Transport modelling, 16:11023 (IA;AU) 
IRON GARNETS 
See FERRITE GARNETS 
IRON NITRIDES 
Study of structural material technological coatings by nuclear 
backscattering of protons, 16:12006 (IA;SU;In Russian) 
IRON SULFATES 
Catalyst dispersion . and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
July—Septmber 1990, 16:9380 (R;US) 
Catalytic activities of iron sulfate and sulfide for liquefaction of 
Yallourn coal, 16:9413 (IA;JP;in Japanese) 
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IRON SULFIDES 


IRON SULFIDES 

See also PYRITE 

Catalytic activities of iron sulfate and sulfide for liquefaction of 
Yallourn coal, 16:9413 (IA;JP;in Japanese) 

Studies on coal liquefaction. (62).: Pyrolysis and hydrocracking 
of hydrogenated dinaphthyimethanes, 16:9421 (IA;JP;In 
Japanese) 

IRON-ALPHA 

Small-angle X-ray study of the vacancy clusters in the irradiated 

a-Fe, 16:10441 (IA;SU) 
IRRADIATION DEVICES 

Gamma irradiator design concepts for radiation vulcanisation of 

natural rubber latex, 16:9801 (R;IN) 
IRRADIATION PLANTS 
Gamma irradiator design concepts for radiation vulcanisation of 
natural rubber latex, 16:9801 (R;IN) 
IRRADIATION RIGS 
See IRRADIATION DEVICES 
ISING MODEL 

A cluster approximation for the transfer-matrix method, 

16:11937 (R;XA) 
ISOMERIC NUCLEI 
Stimulated -y decay of isomeric nuclei in field of intensive laser 
radiation, 16:11646 (R;SU;In Russian) 
ISOTOPE ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE DATING 

40Ar-58Ar and U-Pb geochronology of the Goonumbla and 
Gidginbung gold deposits, NSW, 16:10584 (IA;AU) 

500 Ma biotite Rb-Sr dates in the Yilgarn Block near Harvey, 
16:10576 (IA;AU) 

Preview of the CSIRO-AMS facility, 16:10589 (IA;AU) 

Sm-Nd dating of garnet-bearing rocks: empirical evaluation of 
constraints on resetting, 16:10577 (IA;AU) 

Sr isotropic studies on mafic enclaves and host rocks of the 
Glenbog, Anembo and Biue Gum plutons of the Bega 
batholith, 16:10574 (IA;AU) 

ISOTOPE RATIO 

500 Ma biotite Rb-Sr dates in the Yilgarn Block near Harvey, 
16:10576 (IA;AU) 

Carboniferous igneous activity in the Lachlan and New England 
Fold Belts. Parts of the same magmatic arc?, 16:10586 (IA;AU) 

Isotopic studies of the provenance and post-depositional alter- 
ation of Jurassic clay mineral assemblages, Scotland, 
16:11020 (IA;AU) 

Noble gases as tracers of volatiles in subduction zones, 
16:11022 (IA;AU) 

The Mount Read volcanics, Tasmania: Sr and Nd isotope geo- 
chemistry, 16:10588 (IA;AU) 

ISOTOPES 

See also CADMIUM ISOTOPES 
CHLORINE ISOTOPES 
CHROMIUM ISOTOPES 
DAUGHTER PRODUCTS 
FISSION PRODUCTS 
GERMANIUM ISOTOPES 
GOLD ISOTOPES 
HAFNIUM ISOTOPES 
HELIUM ISOTOPES 
INDIUM ISOTOPES 
LEAD ISOTOPES 
MERCURY ISOTOPES 
PHOSPHORUS ISOTOPES 
PLATINUM ISOTOPES 
RADIOISOTOPES 
RUTHENIUM ISOTOPES 
SELENIUM ISOTOPES 
SILICON ISOTOPES 
SULFUR ISOTOPES 
TELLURIUM ISOTOPES 
THALLIUM ISOTOPES 
TIN ISOTOPES 
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TUNGSTEN ISOTOPES 
YTTRIUM ISOTOPES 
ZIRCONIUM ISOTOPES 
A new facility in isotope geochemistry, 16:12182 (IA;AU) 
ISOTOPIC ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPIC COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ITER TOKAMAK 
Methodology for the ITER [International Thermonuclear Experi- 
mental Reactor] technology phase operational scenario 
analysis, 16:12162 (R;US) 


J 


J PSI-3097 MESONS i 

Amplitude analysis of the KK system in J/ radiative decay, 
16:11324 (R;US) 

Gluon asymmetries in the leptoproduction of J/¥, 16:11338 
(R;XA) 

J-3105 RESONANCES 

See JPSI-3097 MESONS 
JENSEN SARCOMA 

See EXPERIMENTAL NEOPLASMS 
JET ENGINE FUELS 

Development of high energy density fuels from mild gasification 
of coal: Task 4, Proposed upgrading schemes for advanced 
fuels, 16:9361 (R;US) 

JET MODEL 

Jet production within the two gluon exchange model, 16:11351 
(R;PL) 

Study of multiparticle jet production using calorimeters, high en- 
ergy channeling, and other high energy physics research: 
Progress report, April 1, 1990—March 31, 1991, 16:10861 
(R;US) 

JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 

Ballooning A’ in the second stable region, 16:12078 (R;GB) 

Inversion methods for analysis of neutron brightness measure- 
ments in tokamaks, 16:12106 (R;GB) 

Neutron energy spectrum determination near the surface on the 
JET vacuum vessel using the multifoil activation technique, 
16:12090 (RA;IT) 

On the impossibility of determining tearing mode stability, 
16:12079 (R;GB) 

JETS 
Examination of coherency criteria for high velocity jets, 
16:10943 (R;US) 
JOINTS 
See also THREADED JOINTS 
WELDED JOINTS 

Development of Keviar parachute webbings: The effect of fabric 
construction on tensile failure and joint strength, 16:10699 
(R;US) 

Site characterization and validation - coupled stress-flow testing 
of mineralized joints of 200 mm and 1400 mm length in the 
laboratory and in situ, stage 3, 16:9732 (R;SE) 

JOSEPHSON JUNCTIONS 

Coherent charge fluctuations in Josephson junctions and the 

oscillations of the effective capacitance, 16:12030 (R;XA) 
JOULE HEATING 

In situ vitrification melt and confinement hood performance re- 
view, 16:9771 (R;US) 

Modeling the steady-state ISV [in situ vitrification] process: A 3- 
D finite element analysis of coupled thermal-electric fields, 
16:9772 (R;US) 

Scaling considerations for modeling the in situ vitrification pro- 
cess, 16:9662 (R;US) 

JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 
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K REACTOR 
Air ingestion into the external loops of a Savannah River Site re- 
actor during a postulated LOCA, 16:10153 (R;US) 
K-25 PLANT 
See ORGDP 
KALPAKKAM LMFBR REACTOR 
Compatibility studies of copper, brass and cupronickel with 
Hytherm-500 thermofluid, 16:10362 (R;IN) 
KALPAKKAM REACTOR RESEARCH CENTER 
See IGCAR 
KANUPP REACTOR 
PERIKAN: A computer code for KANUPP fuel scheduling and 
management, 16:10022 (RA;XA) 
KAON MINUS-PROTON INTERACTIONS 
Inclusive production and polarization of A/A in hadron proton in- 
teractions, 16:11304 (R;US) 
KAON PLUS REACTIONS 
(K* ,K*d) reaction at 130 MeV, 16:11434 (IA;SU;In Russian) 
Experimental study on the (K*,K*nX) reactions on C, N, O nu- 
clei at 130 MeV, 16:11433 (IA;SU;In Russian) 
KAONS 
See also KAONS NEUTRAL 
KAONS PLUS 
Chiral realization of the non-leptonic weak interactions, 
16:11373 (R;AT) 
Flavor production in e*e~ annihilation and in proton- proton in- 
teractions, 16:11317 (R;US) 
Recent results on CP-violation from Fermilab experiment E731, 
16:11312 (R;US) 
KAONS NEUTRAL 
CP-violation in K°(K-bar®) — 32 decays from chiral Lagrangians 
with fourth-order derivative terms, including isospin-breaking 
and rescattering effects, 16:11340 (R;XA) 
Prospects for studying the (2~,K°) reaction at PILAC, 16:11868 
(R;US) 
KAONS PLUS 
Surface localized states of hadrons in soft nuclei, 16:11709 
(IA;SU;In Russian) 
KAPPA-725 RESONANCES 
See MESONS 
KARACHI NUCLEAR POWER PLANT 
See KANUPP REACTOR 
KELLOGG RUST WESTINGHOUSE PROCESS 
See KRW GASIFICATION PROCESS 
KERNKRAFTWERK EMSLAND 
See EMSLAND REACTOR 
KEROSENE 
Fuel oil and kerosene sales, 1989, 16:10209 (R;US) 
KETENES 
[Unimolecular and bimolecular reactions induced by state- 
specific vibrational excitation]: Technical progress report, 
16:10618 (R;US) 
KETONES 
Thermolysis of coal model compunds related to formation of 
long-chain alkanes, 16:9412 (IA;JP;in Japanese) 
KHZ RANGE 100-1000 
Fundamental study on applicability of spread spectrum system 
on power distribution line carrier control, 16:12248 (R;JP;In 
Japanese) 
KLEIN-GORDON EQUATION 
Order of energy levels for the Klein-Gordon equation, 16:12035 
(R;AT) 
KLYSTRONS 
Relativistic klystron research for future linear colliders, 16:10845 
(R;US) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOONGARRA DEPOSIT 
Alligator Rivers analogue project: First annual report 1988- 
1989, 16:9672 (1;AU) 
Colloid and groundwater studies, 16:11061 (IA;AU) 


L REACTOR 


Geochemical modelling of the Koongarra uranium deposit, 
16:9595 (IA;AU) 
Geological history of the South Alligator Region - retreat of the 
escarpment., 16:9594 (IA;AU) 
Koongarra uranium deposit, 16:9593 (IA;AU) 
Modelling of uranium sorption to substrates from the weathered 
zone in the vicinity of the Koongarra ore body, 16:11059 (IA; AU) 
Preliminary hydraulic characterization of the Koongarra uranium 
deposit, 16:9596 (IA;AU) 
KRB II-B REACTOR 
See GUNDREMMINGEN-2 REACTOR 
KRSKO REACTOR 
Establishing in-core fuel management capabilities: A Yugoslav 
experience, 16:9953 (RA;XA) 
Nuclear core design calculations at the Jozef Stefan Institute - 
improvements and routine application, 16:9965 (RA;XA) 
PSU-LEOPARD/MCRAC benchmark calculations, 16:9978 
(RA;XA) 
Recent improvements in PSU-LEOPARD/MCRAC code pack- 
age, 16:9951 (RA;XA) 
Utilization of low leakage loading schemes for pressure vessel 
neutron exposure reduction, 16:9954 (RA;XA) 
KRW GASIFICATION PROCESS 
Stochastic modeling of coal gasification combined cycle systems: 
Cost models for selected integrated gasification combined cy- 
cle (IGCC) systems: Task 2, Topical report, 16:9354 (R;US) 
Stochastic modeling of coal gasification combined cycle sys- 
tems: Task 1 topical report, 16:9353 (R;US) 
KRYPTON 
Kinetic studies following state-selective laser excitation: 
Progress report, May 1, 1990—April 29, 1991, 16:11244 (R;US) 
KRYPTON 74 
Deformation of 74-®°Kr nuclei and their moments of inertia, 
16:11699 (IA;SU;in Russian) 
KRYPTON 76 
Deformation of 74-®°Kr nuclei and their moments of inertia, 
16:11699 (IA;SU;In Russian) 
KRYPTON 78 
Deformation of 74-®°Kr nuclei and their moments of inertia, 
16:11699 (IA;SU;In Russian) 
Energy of interaction and normalization of wave function of three- 
and four-quasiparticle states, 16:11701 (IA;SU;In Russian) 
KRYPTON 79 
Energy of interaction and normalization of wave function of three- 
and four-quasiparticle states, 16:11701 (IA;SU;In Russian) 
KRYPTON 80 
Deformation of 74-®°Kr nuclei and their moments of inertia, 
16:11699 (IA;SU;In Russian) 
KRYPTON 92 
Calculations of characteristics of 6~-decay of neutron-rich nu- 
clei in the range of A~100, 16:11722 (IA;SU;In Russian) 
KRYPTON 94 
Calculations of characteristics of 6—-decay of neutron-rich nu- 
clei in the range of A~100, 16:11722 (IA;SU;In Russian) 
KRYPTON FLUORIDE LASERS 
Development of KrF lasers for inertial confinement fusion, 
16:12148 (R;US) 
Pulsed power considerations for electron beam pumped krypton 
fluoride lasers for inertial confinement fusion applications, 
16:12151 (R;US) 


L 


L REACTOR 

Benchmarking the RELAP5/MOD2.5 r-@ model of an SRS [Sa- 
vannah River Site] reactor to the 1989 L-Reactor tests, 
16:10152 (R;US) 

Population dynamics of Chaoborus punctipennis Say (diptera: 
chaoboridae) in a new southeastern cooling reservoir, 
16:11086 (R;U'S) 

Successional trends of the benthic macroinvertebrate commu- 
nity in a new southeastern cooling reservoir, 16:11085 (R;US) 
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LA REINA REACTOR 


LA REINA REACTOR 
See RESEARCH REACTORS 
LA SALLE COUNTY-1 REACTOR 
MELCOR analyses for accident progression issues, 16:10147 
(R;US) 
LA SALLE COUNTY-2 REACTOR 
MELCOR analyses for accident progression issues, 16:10147 
(R;US) 
LABELLED COMPOUNDS 
See also CARBON 14 COMPOUNDS 
RADIOPHARMACEUTICALS 
[Fiuorine-18 labeled androgens and progestins: Imaging agents 
for tumors of the prostate and breast]: Technical progress re- 
port, February 1, 1990-January 31, 1991, 16:11118 (R;US) 
LABORATORY EQUIPMENT 
See also HOT CELLS 
MANIPULATORS 
Primary Standards Laboratory report: First half 1990, 16:10700 
(R;US) 
LACTIC ACID 
Microbial removal of SO. and NO, from flue gas; Microbial 
by-product recovery from regenerable processes for the si- 
multaneous removal of SO and NO, from flue gas: Technical 
progress report, January 1, 1989—March 31, 1989, 16:9896 
(R;US 
LAGUNA VERDE-1 REACTOR 
Laguna Verde fuel management system: Nuclear data bank and 
first cycle simulation for unit 1: Pre-operational analysis, 
16:9917 (RA;XA) 
LAKES 
Adirondack lakes survey: An interpretive analysis of fish com- 
munities and water chemistry, 1984—1987, 16:11064 (R;US) 
Surface water acidification. Effects and remedial measures: Re- 
search program for the period 1988/89-1992/93, 16:11075 
(R;SE) 
LAMBDA 2282 RESONANCES 
See LAMBDAC PLUS 
LAMBDA C PLUS 
Fermilab experiment E-687: Recent results on charm, 16:11311 
(R;US) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Inclusive production and polarization of A/A in hadron proton in- 
teractions, 16:11304 (R;US) 
Litmus tests for a lepton beam, 16:11367 (R;US) 
Precision analysis of Ay_—pars—bar and the gluon distribution and 
its implication for jet and top quark cross sections, 16:11362 
(R;GB) 
Studies of neutral vee production by Si lons at 14.5 x A GeV/c 
in Au and Cu, 16:11592 (R;US) 
LAMBDA-2250 RESONANCES 
See LAMBDAC PLUS 
LAMBDA-2260 RESONANCES 
See LAMBDAC PLUS 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LAND POLLUTION CONTROL 
[Contaminated soil]: Foreign trip report, December 9, 1990— 
December 15, 1990, 16:11028 (R;US) 
LANDFILLS 
See SANITARY LANDFILLS 
LANL 
Quality assurance for health and environmental chemistry: 
1989, 16:10977 (R;US) 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 139 
Nonstatistical effects in high-excited states of nuclei, 16:11710 
(IA;SU;In Russian) 
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LANTHANUM 139 TARGET 

Analysis of intermediate structure in (+, n) cross sections on nu- 
clei with N=82, 16:11551 (IA;SU;In Russian) 

Progress on measurement of neutron capture cross section, 
16:11414 (RA;CN) 

LANTHANUM 140 

Decay scheme of '4°La, 16:11529 (IA;EG) 

Extraction and separation of Ce(IV), Ce(ill), La(ill) and Y(IIl) 
from nitric acid solutions by DI-(2-ethylhexyl)-phosphoric acid, 
16:10629 (IA;EG) 

Lifetimes of '4°Ce excited states populated in the '“°La decay, 
16:11544 (IA;SU;In Russian) 

LANTHANUM ALLOYS 

See also LANTHANUM BASE ALLOYS 

Modelling of metallic glass structure using diffraction data, 
16:10420 (IA;SU) 

LANTHANUM BASE ALLOYS 
Effects of radiolytic tritium decay on the thermodynamic behav- 
ior of LaNig 25Alo.75 tritides, 16:10654 (R;US) 
LANTHANUM CHROMITES 
See LANTHANUM OXIDES 
LANTHANUM COMPOUNDS 

See also LANTHANUM OXIDES 

Advanced materials and electrochemical processes in high- 
temperature solid electrolytes: Semiannual progress report, 
16:10243 (R;US) 

a of HTSC composition and structure by the 
1%6O@He, *He)'5O nuclear reaction and channeled *He ion 
euiaaaloien 16:11953 (IA;SU;In Russian) 

Use of resonance nuclear reaction 18O(p, a)'5N for high temper- 
ature superconductor crystal structure investigation, 16:11954 
(IA;SU;In Russian) 

LANTHANUM ISOTOPES 
See also LANTHANUM 139 
LANTHANUM 140 

Proton decay of the '*’Pr and ''7La nuclei, 16:11768 (IA;SU;In 

Russian) 
LANTHANUM OXIDES 

Direct conversion of methane to Co:, and liquid fuels: Fourth 
quarterly technical progress report, July 1-September 30, 
1988, 16:9365 (R;US) 

Direct conversion of methane to Co's and liquid fuels: Sixth 
quarterly technical progress report, January 1—March 31, 
1989, 16:9367 (R;US) 

Direct conversion of methane to Cz’s: Fifth quarterly technical 
progress report, October 1—December 31, 1988, 16:9366 
(R;US) 

LASER FUSION REACTORS 

See also HYLIFE CONVERTER 

Safety and environmental aspects of HYLIFE-Il, 16:12133 (R;US) 
LASER IMPLOSIONS 

A method for the automatic rezoning of 2-D Lagrangian codes 
for ICF implosions, 16:12140 (R;IT) 

Implosion symmetry and burn efficiency in inertial confinement 
fusion (ICF), 16:12139 (R;IT) 

LASER ISOTOPE SEPARATION 

Resumption of surrogate testing in the Engineering Demonstra- 
tion System at the Lawrence Livermore National Laboratory: 
Environmental assessment, 16:9756 (R;US) 

LASER MATERIALS 

Computer simulation of laser induced heat flow: A three- 

dimensional analytical model of calculation, 16:10353 (R;IT) 
LASER RADIATION 

Battlefield laser wavemeter, 16:10936 (R;US) 

Interferometry, streak photography, and stereo photography of 
laser- driven miniature flying plates, 16:10923 (R;US) 

Janus Upgrade using brewster angle disk amplifier technology, 
16:10773 (R;US) 

The effect of polarization over 2nd harmonic in laser light scat- 
tering by free electrons, 16:11280 (R;XA) 

LASER SPECTROSCOPY 

See also RAMAN SPECTROSCOPY 

Setting up and performance of a laser enhanced ionisation 
spectrometer, 16:10928 (R;IN) 





LASER WEAPONS 

Focusing infrared laser beams on targets in space without using 

adaptive optics, 16:10952 (R;US) 
LASER-PRODUCED PLASMA 

Hydrogen-like recombination x-ray laser experiments using a 20 
picosecond laser pulse at the Nova facility, 16:12170 (R;US) 

Measurements with a 35 psec gate time microchannelplate 
camera, 16:12121 (R;US) 

Uv Thomson scattering from x-ray laser plasmas, 16:12174 
(R;US) 

LASERS 
See also FREE ELECTRON LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
FALCON reactor-pumped laser description and program 
overview, 16:10767 (R;US) 
LATEROLOGGING 
See RESISTIVITY LOGGING 
LATEX 
Gamma irradiator design concepts for radiation vulcanisation of 
natural rubber latex, 16:9801 (R;IN) 
LATIN AMERICA 
See also CENTRAL AMERICA 
SOUTH AMERICA 
The report on The Western Hemisphere Energy Cooperation 
Study, 16:10176 (R;US) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICE FIELD THEORY 

Abelian loops and electric flux in maximal Abelian gauges, 
16:11395 (R;DK) 

Double scaling limit in O(N) vector models, 16:11401 (R;DK) 

Finite size scaling and conformal symmetry around the (2+1)- 
dimensional SU(2) deconfinement phase transition, 16:11392 
(R;DK) 

Inclusion of short-range order in a mean field theory for the dis- 
ordered magnetic lattice gas, 16:12028 (R;AU) 

LATTICES (CRYSTAL) 

See CRYSTAL LATTICES 
LATTICES (REACTOR) 

See REACTOR LATTICES 
LAUSANNE TOKAMAK 

See TCA TOKAMAK 
LAWRENCE LIVERMORE LABORATORY 

Guidelines for complying with air quality regulations, 16:10991 
(R;US) 

Resumption of surrogate testing in the Engineering Demonstra- 
tion System at the Lawrence Livermore National Laboratory: 
Environmental assessment, 16:9756 (R;US) 

LAWRENCIUM 261 

New, heavy transuranium isotopes, 16:11625 (R;US) 
LAWRENCIUM 262 

New, heavy transuranium isotopes, 16:11625 (R;US) 
LEACHATES 

Application of a geochemical model to the prediction of the 
chemistry of extracts from non-recarbonated and recarbon- 
ated spent shales, 16:9590 (R;US) 

Laboratory characterization and leaching of uranium and 
hazardous materials from Oak Ridge Y-12 Plant wastes con- 
taminated with depleted uranium, 16:10298 (R;US) 

LEACHING 

Accelerated leach test development program: Annual report, 
16:9634 (R;US) 

Laboratory characterization and leaching of uranium and 
hazardous materials from Oak Ridge Y-12 Plant wastes con- 
taminated with depleted uranium, 16:10298 (R;US) 

Low-level waste shallow land burial source term waste form 
leaching model development for the BLT computer code, 
16:9635 (R;US) 

Users’ guide for the Accelerated Leach Test Computer Program, 
16:9633 (R;US) 

Waste salt disposal at the Savannah River Plant, 16:9657 (R;US) 

LEAD 
L fluorescence yields of Pb atoms, 16:11270 (IA;SU;In Russian) 


LEGUMINOSAE 


Neutron yield from thick uranium and lead targets under effect 
of gamma radiation of channeling electrons, 16:11610 
(IA;SU;In Russian) 

The use of ion beam techniques to characterize lead diffusion in 
minerals: Final report, 16:11214 (R;US) 

LEAD 205 

Four methods of zircon dating: case study from the proterozoic 
Zhongtiao Mountains, Shanxi Province, China, 16:10580 
(IA;AU) 

LEAD 207 TARGET 

lsomer ratios in reactions with relativistic deuterons, 16:11609 

(IA;SU;In Russian) 
LEAD 208 

Direct +-decay of giant resonances in gas-droplet model, 
16:11694 (IA;SU;in Russian) 

Effect of the 2p2h correlations in ground state on M1-resonance 
in 2°8 Pb, 16:11738 (IA;SU;in Russian) 

Fermi-distribution of particles and correlation corrections to 
208 Pb binding energy, 16:11698 (IA;SU;in Russian) 

Isoscalar giant quadrupole resonances. lsovector impurities, 
16:11693 (IA;SU;In Russian) 

On function of linear response in random phase approximation 
at finite temperature, 16:11665 (IA;SU;in Russian) 

Population of lowest mesoatomic states of heavy nuclei in the 
a—+(N,Z+1)—pt(N,Zx—)xA reaction, 16:11819 (IA;SU;In 
Russian) 

LEAD 208 TARGET 

Microscopic deuteron potential with spin-orbital and tensor com- 
ponents, 16:11873 (R;SU;Iin Russian) 

Model of heavy ion elastic scattering with imaginary part of 
surface-type optical potential, 16:11852 (IA;SU;in Russian) 

On the fragmentation of helium-3 ions at energy of 283 MeV in 
the complex nuclei field, 16:11804 (IA;SU;In Russian) 

Quantitative description of photoneutron cross section of 2° Pb, 
16:11604 (IA;SU;In Russian) 

LEAD 212 
Gamma rays in 2'*Pb decay, 16:11602 (IA;SU;In Russian) 
LEAD COMPOUNDS 
See also LEAD SULFIDES 
LEAD TELLURIDES 
PZT 
Thermochemistry of minerals stable near the earth's surface, 
16:10524 (R;US) 
LEAD ISOTOPES 
See also LEAD 205 
LEAD 208 
LEAD 212 

Mantle lead signatures of Ordovician gold mineralization in the 
Lachlan Fold Belt of NSW, 16:10573 (IA;AU) 

The dilemma of the source of gold in Archaean greenstone de- 
posits, 16:10578 (IA;AU) 

LEAD METHOD 
See ISOTOPE DATING 
LEAD SULFIDES 

lon implantation effect on PbS structure, phase composition and 

electrophysical properties, 16:11971 (IA;SU;in Russian) 
LEAD TELLURIDES 
Precision lattice-parameter determination of imperfect single 
crystals, 16:10400 (IA;SU) 
LEAD ZIRCONITE TITANATE 
See PZT 
LEAD-ACID BATTERIES 

Advanced lead-acid batteries for utility applications, 16:10173 
(R;US) 

Operation test of a load conditioner using sealed lead-acid bat- 
teries and life cycle test of lead-acid batteries, 16:10168 
(R;JP;in Japanese) 

LEAK TESTING 
Leak detection of KNI seals, 16:10014 (R;HU;In Hungarian) 
LEGUMINOSAE 
See also ALFALFA 
CLOVER 
MUNGBEANS 
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LEGUMINOSAE 


Herbaceous Energy Crops Program: Annual progress report for 
FY 1988, 16:9825 (R;US) 

Screening and selection of herbaceous species for biomass pro- 
duction in the Midwest/Lake States: Final report, 1985-1989, 
16:9826 (R;US) 

LENSES 
Design requirement for dual air supplies to melter borescope, 
16:9658 (R;US) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON-HADRON INTERACTIONS 

intermittency in ete- and lepton-hadron collisions, 16:11301 
(R;US) 

The transverse momentum of hadrons in lepto-production as a 
test of QCD, 16:11328 (R;SE) 

LEPTON-PROTON INTERACTIONS 
Gluon asymmetries in the leptoproduction of J/¥, 16:11338 
(R;XA) 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 

Lepton spectra and discovery limits for new gauge bosons, 

16:11326 (R;US) 
LETTUCE 

Transposon tagging of disease resistance genes: 1989 Annual 

progress report, 16:11106 (R;US) 
LEUKEMIA 

Probing altered hematopoietic progenitors of preleukemic dogs 

with JANUS fission neutrons, 16:11173 (R;US) 
LEUKEMOGENESIS 

Hematopoietic cell crisis: An early stage of evolving myeloid 

leukemia following radiation exposure, 16:11172 (R;US) 
LI-DRIFTED Si DETECTORS 

Effects of thermal cycling on the li-drifted si detector parame- 
ters, 16:10887 (IA;SU;In Russian) 

Time degradation of parameters of Li-drifted Si semiconductor 
detectors with working area S=(20-60) cm*, 16:10893 
(iA;SU;In Russian) 

LIABILITIES 
Ordinance No 1245 bringing into force certain provisions of the Act 
to amend the Nuclear Liability Act, 16:10139 (I;Fl;in Finnish) 
LIABILITY CONV ON THIRD PARTY, PARIS 
See PCOTPL 
LICENSE APPLICATIONS 

A self-teaching curriculum for the NRC/SNL [Nuclear Regulatory 
Commission/Sandia National Laboratory] low-level waste per- 
formance assessment methodology, 16:9681 (R;US) 

LIDAR 
See OPTICAL RADAR 
LIE GROUPS 

See also SL GROUPS 

Bosonic representation of closed fermion algebra, 16:11388 
(IA;SU;In Russian) 

LIGANDS 

Effect of molybdenum structure of catalyst on hydrogenation of 
aromatic rings and cleavage of C-C bonds, 16:10355 
(IA;JP;in Japanese) 

Effect of some environmental ligands on the binding of cobalt, 
cesium and europium to sediment fractions of ismailia canal, 
16:11017 (IA;EG) 

LIGHT NUCLEI 

See also ALUMINIUM 27 
ALUMINIUM 28 
BERYLLIUM 10 
BERYLLIUM 6 
BERYLLIUM 7 
BERYLLIUM 9 
BORON 9 
CALCIUM 40 
CARBON 12 
CARBON 13 
CARBON 14 
CARBON 20 
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CHLORINE 36 
CHLORINE 37 
DEUTERIUM 
FLUORINE 17 
FLUORINE 19 
HELIUM 3 
HELIUM 4 
HELIUM 5 
HELIUM 6 
HELIUM 7 
HELIUM 9 
HYDROGEN 4 
LITHIUM 6 
LITHIUM 7 
LITHIUM 9 
MAGNESIUM 24 
MAGNESIUM 25 
NITROGEN 13 
NITROGEN 15 
OXYGEN 15 
OXYGEN 16 
OXYGEN 18 
PHOSPHORUS 31 
PHOSPHORUS 32 
PHOSPHORUS 40 
SILICON 28 
SILICON 42 
SODIUM 22 
SODIUM 24 
SULFUR 32 
SULFUR 33 
TRITIUM 

Angular distribution of + radiation accompanying 6 decay of 
light nuclei, 16:11764 (IA;SU;In Russian) 

Calculation of charge density distributions of 2°*2Ne °4.26Mg 
and °°-40Ar nuclei by Hartree-Fock method and harmonic os- 
cillator model, 16:11681 (IA;SU;in Russian) 

Calculations of neutron elastic and inelastic scattering from light 
nuclei, 16:11633 (RA;CN) 

Change of characteristics of light nuclei excited states under ef- 
fect of external coulomb field, 16:11773 (IA;SU;In Russian) 
Colorado School of Mines low energy nuclear physics project: 

Technical progress report, 16:11446 (R;US) 

Comparative analysis of total cross sections and cross sections 
of the SH@H-bar) and 2He(@He-bar) interactions with nuclei, 
16:11785 (IA;SU;In Russian) 

Effect of electric formfactor of nucleon on occupation numbers 
of shell states, 16:11680 (IA;SU;in Russian) 

Energetic characteristics of response of electron shells of atoms 
and ions on 6+ decay, 16:11763 (IA;SU;In Russian) 

Experimental search for Wolf-Bragg alpha-particle scattering on 
atomic nuclei, 16:11423 (IA;SU;In Russian) 

Manifestation of cluster structure of light nuclei in nuclear reac- 
tions, 16:11822 (IA;SU;In Russian) 

Scattering of He ions on light nuclei at 60 MeV, 16:11457 
(IA;SU;In Russian) 

Semiempirical method for calculation of double differential cross 
sections of (p,n) reactions in the high energy range, 16:11849 
(IA;SU;In Russian) 

Spectral and angular distributions of « mesons in heavy ion re- 
actions at intermediate energies, 16:11782 (IA;SU;In Russian) 

Study on the (@He,a)reaction on lihgt nuclei at E60 MeV, 
16:11458 (IA;SU;In Russian) 

Theory and analysis of threshold phenomena in reactions of 
light nuclei, 16:11859 (IA;SU;in Russian) 


LIGHT SOURCES 
Glow discharge lamp: a light source for optical emission spec- 
troscopy, 16:10930 (R;IN) 
Radioluminescent polymer lights, 16:10669 (R;US) 
LIGHT WATER COOLED REACTORS 
See WATER COOLED REACTORS 
LIGHTING SYSTEMS 


Florida radioluminescent taxiway light development program: 
Final report, 16:10193 (R;US) 





Infrared switches at control of storehouse lighting, 16:10254 

(R;Fl;In Finnish) 
LIGHTNING 

Damage to metallic samples produced by measured lightning 
currents, 16:10734 (R;US) 

Progressive feature of stepped leader on Japan sea coast in 
winter (basic data to establish shielding theory for lightning), 
16:10154 (R;JP;In Japanese) 

LIGNITE 

Drying of Beulah Zap lignite, 16:9332 (R;US) 

Exploratory coprocessing research: Quarterly report No 8, June 
1, 1990—August 31, 1990, 16:9369 (R;US) 

LIMITERS 
Time-resolved thermal load measurements of the FT limiter, 
16:12141 (R;IT) 
LINACS 
See LINEAR ACCELERATORS 
LINEAMENTS 

An evaluation of co-planar lineament analysis and some 
thoughts on using surface geological data to predict sub- 
surface geology, 16:9566 (R;US) 

LINEAR ACCELERATORS 
See also LINEAR COLLIDERS 
QUADRUPOLE LINACS 
STANFORD LINEAR COLLIDER 

Bremsstrahlung + radiation beam in the RM-100 NIlYaF MGU 
continuous-action electron accelerator first stage, 16:10830 
(IA;SU;in Russian) 

LINEAR COLLIDERS 

Prospects for next-generation e*e~ linear colliders, 16:10786 
(RA;US) 

Research at SLAC towards the next linear collider, 16:10789 
(R;US) 

The next linear collider, 16:10790 (R;US) 

LINEAR PROGRAMMING 


Convergence of linear programming using a Hopfield net, 
16:12233 (R;US) 
LINERS 
Improved materials for durable rings, liners, and injector noz- 
zles, 16:10316 (R;US) 
LIOUVILLE EQUATION 
See BOLTZMANN-VLASOV EQUATION 


LIPIDS 
Mechanisms for radiation damage in DNA: Progress report, 
June 1, 1990—May 31, 1991, 16:11177 (R;US) 
LIQUEFACTION 
See also COAL LIQUEFACTION 
Solubilization of coal using cadmium and butyl iodide, 16:9429 
(IA;JP;in Japanese) 
Solubilization of coal with zinc-alky! halide system.: Solubization 
mechanism, 16:9430 (IA;JP;in Japanese) 
LIQUEFIED NATURAL GAS 
16:9569 (PA;CA) 
LNG [liquefied natural gas] in the Asia-Pacific region: Twenty 
years of trade and outlook for the future, 16:9572 (R;US) 
LIQUEFIED PETROLEUM GASES 
[Mapping the route to improved transportation technologies] 
Through alternative fuels research, 16:9823 (RA;US) 
LIQUID ASPHALT 
See PETROLEUM RESIDUES 
LIQUID COLUMN CHROMATOGRAPHY 
Novel methods of separation and detection for columns of capil- 
lary dimension, 16:10603 (R;US) 
LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FLOW 
Contribution at the study of natural convection sodium ebullition 
in a fuel assembly, 16:10720 (R;FR;In French) 
LIQUID FUELS 
See aiso FUEL OILS 
GASOLINE 
KEROSENE 


LITHIUM 6 REACTIONS 


Mechanism of hydrodenitrogenation preparation and characteri- 
zation of acidic molybdena catalysts (Part 3): Third quarter 
report, April 1—June 30, 1990, 16:10625 (R;US) 

LIQUID METAL COOLED REACTORS 

See also LMFBR TYPE REACTORS 

A decade of advances in metallic fuel, 16:10026 (R:US) 

A perspective on progress in liquid metal reactor safety, 
16:10130 (R;US) 

Advanced liquid metal reactor development at Argonne National 
Laboratory during the 1980s, 16:10027 (R;US) 

Modern control methods for fast reactors, 16:10110 (R;US) 

The roles of EBR-II and TREAT [Transient Reactor Test] in es- 
tablishing liquid metal reactor safety, 16:10129 (R;US) 

Tritium inventory and permeation in liquid breeder blankets, 
16:12142 (R;FR) 

LIQUID METAL TEST FACILITIES 

See TEST FACILITIES 

LIQUID PROPORTIONAL COUNTERS 

On the application of the Onsager theory to the description of 
the free-ion yield observed in ‘warm liquids’ irradiated by - 
rays, 16:11297 (R;ES;in Spanish) 

LIQUID SCINTILLATORS 

Use of K3®°Co(CN), and '4™InEDTA tracers determined by liq- 
uid scintillators method in hydrogeologic studies, 16:11027 
(RA;PL;In Polish) 

LIQUID WASTES 

See also WASTE WATER 

Application of crown-ethers to cesium and strontium removal 
from Marcoule reprocessing concentrate, 16:9636 (R;FR) 

International comparison on radioactive releases of PWR be- 
tween 1975 and 1988, 16:9927 (R;FR;In French) 

Removal of dissolved and suspended radionuclides from Han- 
ford Waste Vitrification Plant liquid wastes, 16:9746 (R;US) 

LIQUIDS 
See also COAL LIQUIDS 
NATURAL GAS LIQUIDS 

Numerical and physical modelling of bubbly flow phenomena: 
Progress report, 1 July 1990-31 December 1990, 16:10718 
(R;US) 

Stable carbon isotope analysis of coprocessing materials: Quar- 
terly technical progress report, October 1—December 31, 
1989, 16:9368 (R;US) 

LITHIUM 

Direct conversion of methane to Co's and liquid fuels: Second 
quarterly technical progress report, January 1—March 31, 
1988: Revision 1, 16:9364 (R;US) 

Direct conversion of methane to Co's and liquid fuels: Sixth 
quarterly technical progress report, January 1—March 31, 
1989, 16:9367 (R;US) 

LITHIUM 6 

Analysis of polarization of compound nucleus ®Li(2.18 MeV, 3*) 
of the ®Li(a, a’d)*He reaction with account of spin-orbital in- 
teraction, 16:11451 (IA;SU;In Russian) 

Calculation of corrections to wave functions of antisymmetrized 
multicluster model as applied to ®Li nucleus, 16:11678 
(IA;SU;in Russian) 

Calculation of multiplet A=6 (J=0.1; T=1.0) in microscopic a+2N 
model with realistic aN and NN potentials, 16:11702 (IA;SU;in 
Russian) 

Hyperfiltration-induced fractionation of lithium isotopes in geo- 
logic systems: Progress report, April 1, 1990-December 1, 
1990, 16:10623 (R;US 

Spectroscopic factor of °Li — a+d channel in the a+2N model 
with antisymmetrization, 16:11817 (IA;SU;In Russian) 

Transition material and nucleon densities of °He(0*) and ®Li(1*) 
in microscopic a+2N model, 16:11677 (IA;SU;In Russian) 

LITHIUM 6 REACTIONS 

Analysis of data on ®Li ion disintegration at 156 MeV in the frame 
of diffractive dissociation theory, 16:11781 (IA;SU;In Russian) 

Diffraction description of polarization phenomena during elastic 
scattering and disintegration of ®Li ions by atomic nuclei, 
16:11777 (IA;SU;In Russian) 

Total cross sections of light nuclei interactions in Glauber- 
Sitenko theory, 16:11828 (IA;SU;In Russian) 
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LITHIUM 6 REACTIONS 


Total cross sections of the reactions with participation of light 
nuclei and Ericson parametrization of scattering matrix, 
16:11795 (IA;SU;In Russian) 

Transition material and nucleon densities of "He(0t) and ®Li(1*) 
in microscopic a+2N model, 16:11677 (IA;SU;In Russian) 

LITHIUM 6 TARGET ; 

Analysis of channels of ®-7Li photodisintegration in region of gi- 
ant resonance, 16:11758 (IA;SU;Iin Russian) 

Analysis of polarization of compound nucleus ®Li(2.18 MeV, 3*) 
of the ®Li(a, a’d)*He reaction with account of spin-orbital in- 
teraction, 16:11451 (IA;SU;In Russian) 

Calculations of neutron elastic and inelastic scattering from light 
nuclei, 16:11633 (RA;CN) 

Colorado School of Mines low energy nuclear physics project: 
Technical progress report, 16:11446 (R;US) 

Excitation functions of the ®Li(d,n)’Be and ’Li(d,2n)’Be reac- 
tions, 16:11466 (IA;SU;In Russian) 

On the sensitivity of polarization characteristics of the ~ cap- 
ture to nuclear structure, 16:11744 (IA;SU;In Russian) 

LITHIUM 7 

Hyperfiltration-induced fractionation of lithium isotopes in geo- 
logic systems: Progress report, April 1, 1990—December 1, 
1990, 16:10623 (R;US) 

Neutron data evaluation for ’Li(n, n’t)}*He reaction, 16:11887 
(RA;CN) 

Polarization of the 7Li(4.63 MeV, 7/2—) nucleus in the result of 
inelastic scattering of 27.2 MeV a particles, 16:11452 
(IA;SU;In Russian) 

Reaction of ,’Li hypernucleus production with account of its de- 
cay in continuum, 16:11835 (IA;SU;in Russian) 

LITHIUM 7 TARGET 

15N,"50 energy spectra in the 7Li+''B and °Be+"''B reactions, 
16:11448 (IA;SU;In Russian) 

Analysis of channels of ©:7Li photodisintegration in region of gi- 
ant resonance, 16:11758 (IA;SU;in Russian) 

Analysis of neutron threshold states in '°Be nucleus with T=2, 
16:11470 (IA;SU;In Russian) 

DWBA calculation of the neutron angular distribution of ’Li(n,n’) 
reaction, 16:11652 (R;XA) 

Excitation functions of the ®Li(d,n)’Be and 7Li(d,2n)’Be reac- 
tions, 16:11466 (IA;SU;in Russian) 

Measurement of ®Li nucleus production cross section in interac- 
tion of accelerated tritium ions with Li nuclei, 16:11469 
(IA;SU;In Russian) 

Polarization of the 7Li(4.63 MeV, 7/2—) nucleus in the result of 
inelastic scattering of 27.2 MeV a particles, 16:11452 
(IA;SU;In Russian) 

Reaction of ,’Li hypernucleus production with account of its de- 
cay in continuum, 16:11835 (IA;SU;In Russian) 

LITHIUM 8 REACTIONS 

Investigation of scattering of helium and lithium radioactive nu- 

clei, 16:11467 (IA;SU;In Russian) 
LITHIUM 9 

Measurement of ®Li nucleus production cross section in interac- 
tion of accelerated tritium ions with ’Li nuclei, 16:11469 
(IA;SU;In Russian) 

LITHIUM ALLOYS 

Stress corrosion cracking of Al-Li-Cu-Zr alloy 2090 in aqueous 

ClI- and mixed CO32-/CI- environments, 16:10459 (R;US) 
LITHIUM CARBONATES 

Oxygen electrode in molten carbonate fuel cells: Twelfth quar- 
terly technical progress report, May 1, 1990-—July 31, 1990, 
16:10624 (R;US) 

LITHIUM COMPOUNDS 
See also LITHIUM CARBONATES 
LITHIUM OXIDES 
LITHIUM PHOSPHATES 
LITHIUM SILICATES 

Crystal acoustic properties 

16:10490 (IA;SU) 
LITHIUM FLUORIDES 

Part 1: The effect of lattice defects on the sintering of lithium flu- 
oride; Part 2: The morphology of calcium oxide from calcium 
carbonate decomposition, 16:10542 (R;US) 
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Study of the Kinetics parameters in LiF: Mg, Cu, P, 16:10856 

(R;ES) 
LITHIUM OXIDES 

Temperature dependence of electric-field gradient in LigHfOs, 
16:12009 (IA;SU;In Russian) 

Thin film amorphous electrolytes: The Li,O-SiOz-P20;5 system, 
16:10508 (R;US) 

LITHIUM PHOSPHATES 

Thin film amorphous electrolytes: The Li2O-SiO2-P20s5 system, 

16:10508 (R;US) 
LITHIUM SILICATES 

Thin film amorphous electrolytes: The LizO-SiO2-P20s5 system, 

16:10508 (R;US) 
LIVER 

On the preparation of freeze dried calcium phytate kit for Te- 
99m labelling, 16:10665 (IA;EG) 

Quality and stability of some locally made Tc-99m radiopharma- 
ceutical kits, 16:11122 (IA;EG) 

LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 
See also EBR-2 REACTOR 
KALPAKKAM LMFBR REACTOR 

Contribution at the study of natural convection sodium ebullition 
in a fuel assembly, 16:10720 (R;FR;In French) 

The computation of shakedown limits for structural components 
subjected to variable thermal loading - Brussels diagrams, 
16:10357 (R;FR) 

LNG 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT 
LFC/GF operation model of BWR plant for AGC simulation, 
16:10156 (R;JP;In Japanese) 
LOCA 
See LOSS OF COOLANT 
LOCAL FALLOUT 
Approximation of the decay of fission and activation product 
mixtures, 16:10946 (R;US) 

LOCAL GALAXY 

See MILKY WAY 
LOCAL GROUP 

See GALAXIES 
LONG TERM IRRADIATION 

See CHRONIC IRRADIATION 
LONG-RANGE TRANSPORT 

Development of long-range transport model for sulfur oxides for 

East Asia, 16:10962 (R;JP;ln Japanese) 
LOOPS (COOLANT) 
See COOLANT LOOPS 
LOS ALAMOS NATIONAL LABORATORY 
See LANL 
LOSS CONE INSTABILITY 

Excitation of thermonuclear cone instabilities by toroidal equilib- 
rium distributions of high-energy alpha particles in tokamaks, 
16:12082 (R;SE) 

LOSS OF COOLANT 

CLAPTRAPH - a code for calculating pressure and temperature 
transients in the interconnected compartments of a total con- 
tainment enclosing a breached water reactor circuit with the 
additional feature of hydrogen ingress or generation within the 
various compartments, 16:9925 (R;GB) 

LOW ALLOY STEELS 
See also STEEL-CR2MOV 
STEEL-CR2NIMOV 

Influence of nitrogen ion implantation on wear resistance of 

KhVSG steel cutter, 16:10384 (IA;SU;In Russian) 
LOW-LEVEL RADIOACTIVE WASTES 

1989 Annual report on low-level radioactive waste management 
progress: Report to Congress in response to Public Law 99- 
240, 16:9646 (R;US) 

Accelerated leach test development program: Annual report, 
16:9634 (R;US) 





Active waste disposal monitoring at the Radioactive Waste Man- 
agement Complex, Idaho National Engineering Laboratory, 
16:9664 (R;US) 

An approach to estimating radiological risk of offsite release 
from a design basis earthquake for the Process Experimental 
Pilot Plant (PREPP), 16:9661 (R;US) 

Evaluation of the properties of cemented low level wastes through 
an extensive characterization programme, 16:9666 (R;IT) 

Hazardous waste minimization at Oak Ridge National Labora- 
tory during 1987, 16:9685 (R;US) 

Hazardous waste minimization report for CY 1986, 16:9684 
(R;US) 

Interaction of some fission products with hot laboratory center 
soil, 16:9670 (IA;EG) 

Low-level waste shallow land burial source term waste form 
leaching model development for the BLT computer code, 
16:9635 (R;US) 

Mineralogical correlation of surficial sediment from area 
drainages with selected sedimentary interbeds at the Idaho 
National Engineering Laboratory, Idaho, 16:9647 (R;US) 

Radioactive Waste Management in the USSR: A review of un- 
classified sources, 1963-1990, 16:9688 (R;US) 

Selection of an interim upgrade strategy for the Process Waste 
Treatment Plant at Oak Ridge National Laboratory, 16:9687 
(R;US) 

Status report for the Small-Tube Lysimeter Facility, fiscal year 
1990, 16:9743 (R;US) 

The development of technologies for the long-term containment 
of low-level radioactive and hazardous wastes into geologic 
formations, 16:9638 (R;US) 

Waste minimization at the Department of Energy's Hanford Site, 
16:9745 (R;US) 

Waste salt disposal at the Savannah River Plant, 16:9657 (R;US) 

LOWER HYBRID CURRENT DRIVE 
On optimization of the large launching structures for the lower 
hybrid current drive, 16:12104 (R;CS) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 

Mechanical predictive analysis methodology Virginia Electric 

and Power Nuclear Stations, 16:10015 (RA;US) 
LUBRICATION 
Reliability of turbogenerator lubrication system: procedure and 
results, 16:9998 (IA;CS;in Czech) 

LUCCU OIL 

See OLIVE OIL 
LUMBER INDUSTRY 

See WOOD PRODUCTS INDUSTRY 
LUNG CELLS 

See RESPIRATORY TRACT CELLS 
LUNGS 

Installation and calibration of a lung counter at Health and 
Safety Laboratory, IGCAR, 16:11918 (R;IN) 

LURGI PROCESS 

Stochastic modeling of coal gasification combined cycle systems: 
Cost models for selected integrated gasification combined cy- 
cle (IGCC) systems: Task 2, Topical report, 16:9354 (R;US) 

LUTETIUM 
Energies and relativistic intensities of the KLL group of the Lu 
Auger spectrum, 16:11272 (IA;SU;In Russian) 
LUTETIUM 170 
On 17°Lu decay, 16:11576 (IA;SU;In Russian) 
LUTETIUM 171 
E0-transition in 171Yb, 16:11674 (IA;SU;In Russian) 
LUTETIUM 175 TARGET 
Importance of E2 transitions in '”>Lu(n, +7) isomer production 
calculations, 16:11227 (R;US) 
LUTETIUM 177 
On the 177™Lu decay, 16:11584 (IA;SU;In Russian) 
LWR TYPE REACTORS 
See WATER COOLED REACTORS 
LYMPHATIC SYSTEM 
Neutron issues in the JANUS mouse program, 16:11174 (R;US) 


MAGNESIUM OXIDES 


M CODES 

Miscible applied simulation techniques for energy recovery: Ver- 
sion 2.0: User’s guide; Technical manual, 16:9535 (R;US) 

The unified program of fast neutron nuclear data calculation for 
medium-heavy nuclei(MUP-IIl), 16:11878 (RA;CN) 

MA 754 

See NICKEL BASE ALLOYS 
MA 956 

See IRON BASE ALLOYS 
MACERALS 

Effect of coal macerals on COz gasification, 16:9433 (IA;JP;In 
Japanese) 

NMR spectroscopy and imaging of macerals in Argonne pre- 
mium coals, 16:9465 (R;US) 

MACHINING 

A high resolution capacitive imaging sensor for manufacturing 

applications, 16:10932 (R;US) 
MAGELLANIC CLOUDS 

Ages and initial mass function for young clusters in the LMC 

(study in the ultraviolet range), 16:11222 (1;ES;in Spanish) 
MAGNESIUM 24 

Probability of occupation of 2*Mg 2,*1 level substrates in proton 
inelastic scattering in resonance region at E,=5.90 MeV, 
16:11477 (IA;SU;in Russian) 

Search for alpha cluster levels in magnesium 24, 16:11488 
(IA;SU;In Russian) 

Transition charge densities of low-lying collective states of light 
nuclei, 16:11682 (IA;SU;in Russian) 

Wave function of resonance state in 2*Mg obtained in experi- 
ment on interaction of 6.43 MeV protons with 2°Na, 16:11480 
(IA;SU;In Russian) 

MAGNESIUM 24 REACTIONS 

Cross sections of production of total fusion products for nuclei 
with 85<Z<102 in reactions with '©O,22Ne and 24Mg heavy 
ions, 16:11425 (IA;SU;In Russian) 

MAGNESIUM 24 TARGET 

Nuclear quasi-molecular states and multi-nucleon transfer reac- 
tions, 16:11776 (IA;SU;In Russian) 

Study on the structure of 2S-1d shell nuclei by method of quasi- 
elastic nucleon knock-out, 16:11870 (R;SU;in Russian) 

MAGNESIUM 25 

New data on lifetimes of *°Mg and °2P high-excited states, 

16:11474 (IA;SU;In Russian) 
MAGNESIUM 25 TARGET 

Study on the structure of 2S-1d shell nuclei by method of quasi- 
elastic nucleon knock-out, 16:11870 (R;SU;in Russian) 

Vertex constants of the nuclei °Mg—*4Mg (0.0 MeV; 1.37 
MeV) + n and 27Ai —26AI (0.0 MeV; 0.417 MeV; 1.058 MeV) 
+n, 16:11484 (IA;SU;In Russian) 

MAGNESIUM 26 TARGET 

Analysis of data on proton scattering with E, <50 MeV by 7®Mg 
nuclei in the framework of dispersion optical model, 16:11748 
(IA;SU;In Russian) 

Study on the structure of 2S-1d shell nuclei by method of quasi- 
elastic nucleon knock-out, 16:11870 (R;SU;in Russian) 

Total cross sections of the reactions with participation of light 
nuclei and Ericson parametrization of scattering matrix, 
16:11795 (IA;SU;In Russian) 

MAGNESIUM ALLOYS 

Texture and microstructure development in Al-2%Mg during 

high- temperature deformation, 16:10449 (R;US) 
MAGNESIUM IONS 

Measurements of stark-broadening in hot dense plasma, 

16:11287 (R;US) 
MAGNESIUM OXIDES 

See also SPINELS 

Corrosion studies in molten calcium chloride with chlorine, 
16:9612 (R;US) 

Direct conversion of methane to C2's and liquid fuels: Second 
quarterly technical progress report, January 1—March 31, 
1988: Revision 1, 16:9364 (R;US) 
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MAGNESIUM OXIDES 


Direct conversion of methane to Co's and liquid fuels: Sixth 
quarterly technical progress report, January 1—March 31, 
1989, 16:9367 (R;US) 

Direct conversion of methane to Co's: Fifth quarterly technical 
progress report, October 1—-December 31, 1988, 16:9366 
(R;US) 

Solid state, surface and catalytic studies of oxides: Progress re- 
port, February 1, 1990-January 31, 1991, 16:10485 (R;US) 

MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC CONFINEMENT 

Adaptive grids and implicit differencing applied to plasma simu- 
lation, 16:12107 (R;US) 

Summary of the international ‘Dawson’ Symposium on the 
physics of plasmas, 16:12088 (R;US) 

MAGNETIC FIELD CONFIGURATIONS 

[Multiple coil pulsed magnetic resonance method to measure 
the SSC bending magnet multipole moments]: Progress re- 
port, April 1, 1989-August 1990, 16:10825 (R;US) 

MAGNETIC FIELDS 

Magnetic measurements of the X25 and X21 wigglers at the 

NSLS [National Synchrotron Light Source], 16:10822 (R;US) 
MAGNETIC MATERIALS 

See also ANTIFERROMAGNETIC MATERIALS 

A theory for the anisotropic interaction between two substitu- 
tional magnetic impurities and the magnetic anisotropic effect 
in dilute magnetic alloys, 16:11934 (R;XA) 

Proceedings of 2. Seminary on Magnetic Materials, 16:10364 
(|;BR;In Portuguese) 

MAGNETIC REFRIGERATORS 

Loss analysis of the thermodynamic cycle of magnetic heat 
pumps: Phase 1, Final report of thermal sciences research 
program on thermophysics of magnetocaloric energy conver- 
sion, 16:10692 (R;US) 

MAGNETISM 
Magnetism and magnetostriction in a degenerate rigid band, 
16:11940 (R;XA) 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOSTRICTION 

Magnetism and magnetostriction in a degenerate rigid band, 

16:11940 (R;XA) 
MAGNETOTAIL 

Substorm features in MHD [magnetohydrodynamics] simula- 

tions of magnetotail dynamics, 16:11234 (R;US) 
MAGNETS 

See also ELECTROMAGNETS 

Project, construction and characterization of a quadrupole mag- 
net with low-carbon steel, 16:10367 (IA;BR;In Portuguese) 

[The geometry of disorder: Theoretical investigations of qua- 
sicrystals and frustrated magnets]: [Progress] report, 
September 1990—February 1991, 16:11930 (R;US) 

MAGNOX TYPE REACTORS 

Long-term performance of structures comprising nuclear power 
plants PART 1: Deterioration assessment of nuclear power 
station buildings PART 2: Long-term stability and the leak- 
tightness of reactor containments, 16:10063 (R;FR) 

MAHOGANY TREES 

See TREES 

MAIZE 

Evaluation of potential herbaceous biomass crops on marginal 
crops lands: 2, Economic potential: Final report, 1985-1989, 
16:9822 (R;US) 

Herbaceous Energy Crops Program: Annual progress report for 
FY 1988, 16:9825 (R;US) 

Physiological response of wheat, maize and cotton to gamma ir- 
radiation, 16:11147 (IA;EG) 

Screening of herbaceous species for energy crop production: 
Final report, 1985-1990, 16:9827 (R;US) 

MALI 

Wind power in Mali 1979-1988, 16:9881 (R;XA;In French) 
MALIGNANCIES 

See NEOPLASMS 
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MALTA 
Agreement of 13 November 1990 between the Republic of 
Malta and the International Atomic Energy Agency for the ap- 
plication of safeguards in connection with the Treaty on the 
Non-Proliferation of Nuclear Weapons, 16:10327 (R;XA) 
MAN 
See also WOMEN 
A neural network: Multiple sensor based method for recognition 
of gene coding segments in human DNA sequence data, 
16:11110 (R;US) 
FY 1991 project plan for the Hanford Environmental Dose Re- 
construction Project, Phase 2, 16:11068 (R;US) 
Monochromosomal hybrids for the analysis of the human 
genome, 16:11109 (R;US) 
Somatic cell genotoxicity at the glycophorin A locus in humans, 
16:11112 (R;US) 
MAN-MACHINE SYSTEMS 
A haptic system for a multifingered hand, 16:10696 (R;US) 
MANGANESE 
Direct conversion of methane to Co's and liquid fuels: Sixth 
quarterly technical progress report, January 1—March 31, 
1989, 16:9367 (R;US) 
The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 12, June 16, 1990-September 
15, 1990, 16:9829 (R;US) 
MANGANESE 54 
New estimation of characteristics of decay and radiations of 
54M, 1°5Sb and '52Eu, 16:11430 (IA;SU;In Russian) 
MANGANESE 55 
The evaluations of 5°Co and 55Mn neutron data from 10-5 eV 
to 20 MeV, 16:11884 (RA;CN) 
MANGANESE 55 TARGET 
The calculations of all interactions of neutrons with 5°Co and 
55Mn in the energy range 1 - 20 MeV, 16:11634 (RA;CN) 
MANGANESE ALLOYS 
RDF investigation of amorphous FegpBop and FeggpMn29Bao al- 
loys, 16:10418 (IA;SU) 
MANGANESE COMPLEXES 
Chemical activation of molecules by metals: Experimental stud- 
ies of electron distributions and bonding: Progress report, 
December 1, 1989—October 31, 1990, 16:10617 (R;US) 
MANGANESE HYDROXIDES 
Radionuclide migration as a function of mineralogy, 16:9678 
(R;US) 
MANGANESE OXIDES 
Advanced materials and electrochemical processes in high- 
temperature solid electrolytes: Semiannual progress report, 
16:10243 (R;US) 
MANIPULATORS 
A haptic system for a multifingered hand, 16:10696 (R;US) 
A rigid body model and decoupled control architecture for two 
manipulators holding a complex object, 16:10693 (R;US) 
Control of a teleoperator system with redundancy based on pas- 
sivity conditions, 16:10685 (R;US) 
Lag-stabilized force feedback damping, 16:10704 (R;US) 
Minimum-time trajectory control of a two-link flexible robotic ma- 
nipulator, 16:10701 (R;US) 
MANOMETERS 
See PRESSURE GAGES 
MANPOWER 
Feasibility study to update annualized cost of leaving (ACOL) 
procedures at the Navy Personnel Research and Develop- 
ment Center (NPRDC), 16:12186 (R;US) 
Performance enhancement program managers guide to mar- 
ginal performance interventions, 16:12185 (R;US) 
MANUFACTURING 
Initiating long-term modernization programs in low-technology 
manufacturing environments, 16:10206 (R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 
MANURES 
Supplement to thermophilic hydrolysis of liquid manures, 
16:9837 (1;DK;in Danish) 





Thermophilic hydrolysis of liquid manures, 16:9836 (1;DK;In 
Danish) 

MANY-BODY PROBLEM 

See also THREE-BODY PROBLEM 

Integrable hamiltonian system in 2N dimensions, 16:12057 (R;PL) 
MARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 

See ACCIDENTS 
MARTENSITIC STEELS 

X-ray analysis of non-uniform residual stress state, 16:10396 
(IA;SU) 

MASS SPECTROMETERS 

Analytical techniques for measurement of noble gases in terres- 
trial samples, 16:10879 (IA;AU) 

Finnigan ion trap mass spectrometer detection limits and ther- 
mal energy analyzer interface status report and present 
capabilities, 16:10934 (R;US) 

Preparation of mass spectrometer test filaments, 16:9608 (R;US) 

Preview of the CSIRO-AMS facility, 16:10589 (IA;AU) 

Recent advances in thermal ionization mass spectrometry, 
16:10878 (IA;AU) 

SIMS at high mass resolution, 16:10877 (IA;AU) 

MASS SPECTROSCOPY 

A comparison of multicollector methods plus a discussion of fac- 
tors relating to optimum precision in a thermal ionization mass 
spectrometer, 16:10876 (IA;AU) 

MATERIAL UNACCOUNTED FOR 
Realities of verifying the absence of highly enriched uranium 
(HEU) in gas centrifuge enrichment plants, 16:9781 (R;US) 
MATERIALS 

See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
HEAT RESISTANT MATERIALS 
ION EXCHANGE MATERIALS 
LASER MATERIALS 
MAGNETIC MATERIALS 
PHASE CHANGE MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
RAW MATERIALS 
SEMICONDUCTOR MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 

Fossil Energy Program semiannual progress report for October 
1989—March 1990, 16:9459 (R;US) 

Materials Sciences Programs, Fiscal year 1990, 16:10332 (R;US) 

Materials property measurements: Task 2, Library of measure- 
ment techniques, 16:10455 (R;US) 

The NAPAP assessment of damages to materials from acid de- 
position, 16:10957 (R;US) 

MATERIALS (ANTIFERROMAGNETIC) 

See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BIOLOGICAL) 

See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 
MATERIALS (MAGNETIC) 

See MAGNETIC MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS HANDLING EQUIPMENT 

See also EARTHMOVING EQUIPMENT 

REMOTE HANDLING EQUIPMENT 

Applying commercial robotic technology to radioactive material 
processing, 16:10706 (R;US) 

Swing damped movement of suspended objects, 16:9621 (R;US) 


MEASURING METHODS 


MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
The development of small specimen test techniques for the 
accelerator-driven neutron source, 16:10730 (IA;JP) 


MATHEMATICAL MANIFOLDS 
The Witten-Jones invariant for flows on a 3-dimensional mani- 
fold, 16:12050 (R;XA) 


MATHEMATICAL MODELS 
See also CLIMATE MODELS 
FLOW MODELS 
GENERAL CIRCULATION MODELS 
NUCLEAR MODELS 
PARTICLE MODELS 
STATISTICAL MODELS 
Attractor reconstruction from event related multi-electrode EEG- 
data, 16:11140 (R;US) 
The cost-constrained traveling salesman problem, 16:12238 
(R;US) 
MATHEMATICS 
See also DIFFERENTIAL CALCULUS 
GROUP THEORY 
STATISTICS 
A note on the convergence of a numerical sequence, 16:12041 
(R;XA) 
Overview of the ANS [American Nuclear Society] mathematics 
and computation software standards, 16:12244 (R;US) 
Saturday Academay of Computing and Mathematics (SACAM) 
at the Oak Ridge National Laboratory, 16:12208 (R;US) 


MATTER 
See also NUCLEAR MATTER 
QUARK MATTER 
VOLATILE MATTER 
New limits on the detection of a composition-dependent macro- 
scopic force, 16:11378 (R;US) 


MAXWELL EQUATIONS 
Numerical modeling of HF skywave radiation from antennas in 
irregular terrain, 16:10939 (R;US) 


MEAN-FIELD THEORY 
Inclusion of short-range order in a mean field theory for the dis- 
ordered magnetic lattice gas, 16:12028 (R;AU) 


MEASURED VALUES 
See DATA 


MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
DENSIMETERS 
DOSEMETERS 
FLUORIMETERS 
INTERFEROMETERS 
MOISTURE GAGES 
MONITORS 
PRESSURE GAGES 
RADIATION DETECTORS 
RADIOMETRIC GAGES 
SEISMIC ARRAYS 
SPECTROMETERS 
THICKNESS GAGES 
A miniature inexpensive, oxygen sensing element: Quarterly re- 
view, 16:10929 (R;US) 
Corrosion probe testing and development, 16:9489 (RA;US) 
Data acquisition and analysis on the Two-Color Laser Transmis- 
someter System, 16:10237 (R;US) 
Design of nuclear instruments for industrial use, 16:9802 
(R;AR;In Spanish) 
Diagnostic tests in a flue gas stream - Fouling probe, 16:9488 
(RA;US) 
Nuclear test experimental science: Annual report, fiscal year 
1989, 16:10909 (R;US) 
Primary Standards Laboratory report: First half 1990, 16:10700 
(R;US) 
MEASURING METHODS 
Investigation of optical methods for hydroyield measurements: 
Final report, 16:10949 (R;US) 
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MEAT 


MEAT 
Economic evaluation and extending storage period of irradiated 
meat in Egypt, 16:11162 (IA;EG) 
Radioactivity measurement in imported food and food related 
items, 16:10609 (R;PH) 
MECHANICAL STRUCTURES 
DYNAS3D example problem manual, 16:12241 (R;US) 
MECHANICAL TRANSMISSIONS 
System design and demonstrative field test of wind turbine with 
a 14M dia. rotor, 16:9883 (R;JP;In Japanese) 
MECHANICAL VIBRATIONS 
Vibration characteristics of rotor containing boiling coolant, 
16:10686 (R;JP;in Japanese) 
MEDICAL RECORDS 
Software development for statistical handling of dosimetric and 
epidemiological data base, 16:12195 (R;ES;In Spanish) 
MEGAKARYOCYTES 
See BONE MARROW CELLS 
MELTING POINTS 
Study on a laboratory-scale entrained bed coal gasifier under 
ash fusion contorols, 16:9436 (IA;JP;In Japanese) 
MEMBRANE PROTEINS 
[Analysis of proteins essential for Agrobacterium mediated DNA 
transfer to plant cells]: [Progress report], 16:11105 (R;US) 
MEMBRANES 
See also SUPPORTED LIQUID MEMBRANES 
Surface-modified bilayer ultrathin membranes, 16:10525 (R;US) 
MENDELEVIUM 258 
New, heavy transuranium isotopes, 16:11625 (R;US) 
MENDELEVIUM 260 
New, heavy transuranium isotopes, 16:11625 (R;US) 
MERCAPTANS 
See THIOLS 
MERCURY 
Separation of radioactive Zn(II), Hg(Il), Co(tl), Co(lll), Fe(lil), 
Eu(Ill) and Sc(Ill) by cation exchange from benzylamine solu- 
tions, 16:10634 (IA;EG) 
Spatial and temporal variation in biomonitoring data, 16:11044 
(R;US) 
The fifth BIOMOVS meeting: 
16:11049 (R;US) 
The processing of simulated high-level radioactive waste 
sludges containing nitrites and mercury, 16:9749 (R;US) 
MERCURY 198 TARGET 
Measurements of E3 transition strength in the stable even-mass 
Hg isotopes, 16:11506 (R;AU) 
MERCURY 200 TARGET 
Measurements of E3 transition strength in the stable even-mass 
Hg isotopes, 16:11506 (R;AU) 
MERCURY 202 TARGET 
Measurements of E3 transition strength in the stable even-mass 
Hg isotopes, 16:11506 (R;AU) 
MERCURY 204 TARGET 
Measurements of E3 transition strength in the stable even-mass 
Hg isotopes, 16:11506 (R;AU) 
MERCURY COMPLEXES 
New ambient pressure organic superconductors: a-(BEDT- 
TTF)2(NH4)Hg(SCN)4, 8m-(BEDO-TTF)3Cuz(NCS)3, and 
«-(BEDT-TTF)2Cu[N(CN)2]Br, 16:10506 (R;US) 
MERCURY ISOTOPES 
Electric monopole transitions and shape coexistence in nuclei, 
16:11643 (R;US) 
Spectroscopic techniques in the study of radioactive nuclei far 
from stability: Results for the Z=82 region, 16:11438 (R;US) 
The structure of nuclei far from beta stability: Progress report, 
May 15, 1990—May 14, 1991, 16:11594 (R;US) 
MERCURY TELLURIDES 
Study of radiation damages in HgCdTe crystals at high doses of 
implantation, 16:11948 (IA;SU;In Russian) 
MESH GENERATION 
Anastasia: A solid model based 3D finite difference mesh gen- 
erator, 16:12242 (R;US) 
MESON RESONANCES 
See MESONS 
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MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESONS 
See also PSEUDOSCALAR MESONS 
STRANGEONIUM 
VECTOR MESONS 
Techni-rho production at SSC and LHC, 16:11335 (R;US) 
METABOLISM 
The A.R.L. whole body monitor, 16:10850 (R;AU) 
METAL INDUSTRY 

Present conditions of coking coal resources, 16:9500 (IA;JP;In 
Japanese) 

METAL-METAL OXIDE BATTERIES 

16:10174 (PA;CA) 

METAL-NONMETAL BATTERIES 

16:10175 (PA;CA) 

Charge discharge characteristic of Li/MoS2 multicell including 
an overcharged cell and an overdischarged cell, 16:10167 
(R;JP;In Japanese) 

Research and development of lithium/polyacenic semiconductor 
(PAS) battery for load conditioner use.: Basic performance of 
PAS as cathode material of lithium secondary cell, 16:10166 
(R;JP;In Japanese) 

Sodium/metal chloride program conceptual design study: Final 
report, 16:10169 (R;US) 

METALLIC GLASSES 
Corrosion behavior of an Al-Fe-Gd metallic glass in aqueous en- 
vironments, 16:10546 (R;US) 
METALS 

See also ACTINIDES 
ALKALI METALS 
ALKALINE EARTH METALS 
ALUMINIUM 
ANTIMONY 
CADMIUM 
GERMANIUM 
INDIUM 
LEAD 
MERCURY 
RARE EARTHS 
TIN 
TRANSITION ELEMENTS 
ZINC 

Detoxification and generation of useful products from coal com- 
bustion wastes: Final technical report, 16:9492 (R;US) 

Excimer laser surface processing for tribological applications in 
metals and ceramics, 16:10448 (R;US) 

Geochemical and physical properties of soils and shallow sedi- 
ments at the Savannah River Site, 16:11037 (R;US) 

Interferometry, streak photography, and stereo photography of 
laser- driven miniature flying plates, 16:10923 (R;US) 

Overview of cold fusion results, 16:12071 (R;IT) 

Preparation of hydroprocessing catalyst using organic com- 
plexes, 16:9427 (IA;JP;In Japanese) 

Rapid pyrolysis of metal ion-exchanged brown coal, 16:9442 
(IA;JP;in Japanese) 

Report of an advanced light source workshop on challenges for 
interface theory, August 20-24, 1990, 16:10452 (R;US) 

Spatial and temporal variation in biomonitoring data, 16:11044 
(R;US) 

Study of high-temperature gas-particle reactions - (Plasma- 
particle reaction), 16:10484 (RA;US) 

Vertical and horizontal fluxes of selected radionuclides and trace 
metals off the coast of southern California: Annual report, 15 
November 1989-14 November 1990, 16:11051 (R;US) 

METAMORPHIC ROCKS 
New SHRIMP applications, 16:10579 (IA;AU) 
METEORITES 

Isotopic studies of rare gases in terrestrial samples and in natu- 
ral nucleosynthesis: Progress report, 16:11206 (R;US) 

Isotopic studies of rare gases in terrestrial samples and in natu- 
ral nucleosynthesis: Progress report, 16:11207 (R;US) 

Isotopic studies of rare gases in terrestrial samples and natural 
nucleosynthesis: Progress report, 16:11208 (R;US) 





METEOROLOGY 
International workshop on the airborne measurement of wind, 
turbulence and position, July 26-28, 1988, Oberpfaffenhofen. 
Workshop report, 16:10927 (R;DE) 
Results of agriclimatological studies using multiple satellite sen- 
sors like NOAA AVHRR; GMS IR and LANDSAT MSS and 
TM, 16:10972 (R;XA) 


METHANE 

Anaerobic treatment of pulp mill sludges and it’s effects on 
sludge dewaterability, 16:10300 (R;Fl;In Finnish) 

Direct conversion of methane to Co:, and liquid fuels: Fourth 
quarterly technical progress report, July 1—September 30, 
1988, 16:9365 (R;US) 

Direct conversion of methane to C2’s and liquid fuels: Second 
quarterly technical progress report, January 1—March 31, 
1988: Revision 1, 16:9364 (R;US) 

Direct conversion of methane to Co’s and liquid fuels: Sixth 
quarterly technical progress report, January 1—March 31, 
1989, 16:9367 (R;US) 

Direct conversion of methane to Co's: Fifth quarterly technical 
progress report, October 1—December 31, 1988, 16:9366 
(R;US) 

Energy potential of modern landfills, 16:9828 (R;US) 

Engineering support services for the DOE/GRI Coal Gasification 
Research Program: Quarterly report, March—June 1990, 
16:9350 (R;US) 

Mechanisms controlling the production and transport of 
methane, carbon dioxide, and dissolved solutes within a large 
boreal peat basin: Progress report, July 27, 1990—January 
15, 1991, 16:11009 (R;US) 

Methane recovery from the anaerobic digestion of landfill 
leachate, 16:9832 (R;GB) 

Methane to methanol conversion by direct partial oxidation, 
16:9458 (R;US) 

Polymeric membrane in biogas up-grading, 16:9830 (R;IT) 

METHANE HYDRATES 

See GAS HYDRATES 


METHANOL 
Assessment of costs and benefits of flexible and alternative fuel 
use in the US transportation sector: Technical report five, 
Costs of methanol production from biomass, 16:9846 (R;US) 
Comprehensive mechanisms for combustion chemistry: An ex- 
perimental and numerical study with emphasis on applied 
sensitivity analysis: Technical progress report, February 15, 
1990—February 14, 1991, 16:10672 (R;US) 
Methane to methanol conversion by direct partial oxidation, 
16:9458 (R;US) 
Methanol reformers for fuel cell powered vehicles: Some design 
considerations, 16:10238 (R;US) 
Remote detection of organics using Fourier transform infrared 
spectroscopy, 16:10563 (R;US) 
[Mapping the route to improved transportation technologies] 
Through alternative fuels research, 16:9823 (RA;US) 
METHANOL FUELS 
Results from the third year of operation of the Federal Methanol 
Fleet at Argonne National Laboratory, 16:9841 (R;US) 
The Federal Methanol Fleet: Summary of technical data, 
16:10324 (R;US) 
METHANOL PLANTS 
HiPHES [high pressure heat exchange system] development of 
a convective steam reformer, 16:10275 (RA;US) 


METHYL ALCOHOL 

See METHANOL 
METHYL IODIDE 

Factors affecting the retention of methyl iodide by iodide- 

impregnated carbon: Revision 1, 16:10556 (R;US) 

METHYL-FUEL 

See ALCOHOLS 

METHANOL 


METHYLENE BLUE 
Cytologic and radiosensibilizer action of the methylene blue, 
16:11182 (I;BR;In Portuguese) 


MIGRATION 


MHD GENERATOR CFFF 
Performance characteristics of an MHD [magnetohydrodynamic] 
pilot plant electrostatic precipitator, 16:10228 (R;US) 
The magnetohydrodynamics coal-fired flow facility: Technical 
progress report, April 1, 1990—June 30, 1990, 16:10230 (R;US) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
Computer controlled MHD power consolidation and pulse gen- 
eration system: Final technical progress report, October 
1987—August 1990, 16:10235 (R;US) 
Diagnostic development and support of MHD [magnetohydrody- 
namics] test facilities: Technical progress report, ApriiJune 
1989, 16:10231 (R;US) 
Diagnostic development and support of MHD [magnetohydrody- 
namics] test facilities: Technical progress report, ApritJune 
1988, 16:10236 (R;US) 
Two-dimensional non-reacting jet-gas mixing in an MHD [magne- 
tohydrodynamic] second stage combustor, 16:10229 (R;US) 
MHD POWER PLANTS 
Data acquisition and analysis on the Two-Color Laser Transmis- 
someter System, 16:10237 (R;US) 
MICA 
Thermochemistry of minerals stable near the earth’s surface, 
16:10524 (R;US) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCOMPUTERS 
See also PERSONAL COMPUTERS 
Track processor for the KMD-2 detector, 16:10902 (R;SU;In 
Russian) 
MICROELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
Application of non-cyanide gold for selective plating of micro- 
electronic circuits, 16:10768 (R;US) 
Optical diagnostics for low-temperature plasmas, 16:12024 
(R;US) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also VIRUSES 
The flux and recovery of bioactive substances in the surface 
sediments of deep basins off southern California: Technical 
progress report, 16:11050 (R;US) 
MICROSCOPY 
See also ELECTRON MICROSCOPY 
ION MICROSCOPY 
Atom probe field ion microscopy and related topics: A bibliogra- 
phy 1989, 16:10608 (R;US) 
MICROWAVE AMPLIFIERS 
An energy recovery system for a quasi-optical gyrotron, 
16:12128 (R;US) 
Design of a high power cross field amplifier at X band with an in- 
ternally coupled waveguide, 16:10840 (R;US) 
Soliton Microwave Generator: Final technical report, 30 Septem- 
ber 1987-30 November 1989: Revision 1, 16:10950 (R;US) 
MICROWAVE RADIATION 
Generation and acceleration of high-current annular electron 
beam in linear induction accelerator and generation of the 
power microwave radiation from Cherenkov TWT, 16:10834 
(R;SU) 
MID-ATLANTIC BIGHT 
Circulation and exchange at the continental shelf and slope, 
SEEP-II: [Progress report], May—December 1990, 16:11209 
(R;US) 
MIDLAND-1 REACTOR 
Nuclear power plant diagnostics study at the Midland training 
simulator, 16:10132 (R;US) 
MIDLAND-2 REACTOR 
Nuclear power plant diagnostics study at the Midland training 
simulator, 16:10132 (R;US) 
MIGRATION 
Migration of alkali and alkaline earth species into bulk of carbon 
at subgasification temperatures, 16:10356 (IA;JP;In Japanese) 
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MIGRATION (RADIONUCLIDE) 


MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 
A flexible user interface developed using SAS/AF and 
SAS/GRAPH, 16:12200 (R;US) 


MILITARY FACILITIES 

Biological remediation of contaminated soils at Los Angeles Air 
Force Base: Facility design and engineering cost estimate, 
16:9559 (R;US) 

Raster data transfer test using Formtek produced data: MIL-R- 
28002 Type 1 (Raster): Quick short test report, 16:10937 
(R;US) 

Technical publication transfer test with Vitro Corporation: MIL- 
M-28001 (SGML) and MIL-D-28000 Class 1 (IGES): Quick 
short test report, 16:10938 (R;US) 

MILITARY PERSONNEL 

Feasibility study to update annualized cost of leaving (ACOL) 
procedures at the Navy Personnel Research and Develop- 
ment Center (NPRDC), 16:12186 (R;US) 

NALDA [Naval Aviation Logistics Data Analysis] CAI [computer 
aided instruction]: Recommendations for an advanced in- 
structional model, 16:12214 (R;US) 

MILK 
Potassium in milk and milk products, 16:10610 (R;PH) 
MILK PRODUCTS 

Potassium in milk and milk products, 16:10610 (R;PH) 

Radioactivity measurement in imported food and food related 
items, 16:10609 (R;PH) 

MILKY WAY 
A search for massive compact halo objects in our galaxy, 
16:11229 (R;US) 
MINE SITE REHABILITATION 
See REMEDIAL ACTION 
MINE-MOUTH GENERATING PLANTS 
See FOSSIL-FUEL POWER PLANTS 
MINERAL OILS 

See also SHALE OIL 

Time resolved measurements of pollutants on water surface by 
a XeCl laser fluorosensor, 16:11055 (R;IT) 

MINERALIZATION 
Synthetic surfaces as models for biomineralization substrates, 
16:10544 (R;US) 
MINERALS 
See aiso AMPHIBOLE 
FELDSPARS 
GARNETS 
OXIDE MINERALS 
PYROXENES 
RADIOACTIVE MINERALS 
ZEOLITES 

Basic engineering sciences of solids comminution - (Data and 
discussion: Energetics of comminution), 16:9333 (RA;US) 

Investigation of sulfur-bearing minerals in raw and processed oil 
shale, 16:9587 (R;US) 

Radionuclide migration as a function of mineralogy, 16:9678 
(R;US) 

MINING 

Radiotracer techniques in the mineral industry, 16:9809 (RA;XA) 

Status and trends in nuclear techniques in the mineral industry 
in India, 16:9806 (RA;XA) 

Technology transfer of nuclear techniques and nucleonic control 
systems in the mineral industry: Report of an advisory group 
meeting held in Bombay, 15-19 January 1990, 16:9803 (R;XA) 

MIRRORS 

Prediction of mirror performance from laboratory measure- 
ments, 16:10819 (R;US) 

The specification of glancing incidence mirrors in terms of sys- 
tem performance, 16:10820 (R;US) 

The specification of glancing incidence mirrors in terms of sys- 
tem performance: Revision, 16:10821 (R;US) 

MISGURNUS 
See FISHES 
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MISSILE LAUNCHING SITES 

The Sandia Transportable Triggered Lightning Instrumentation 

Facility, 16:10941 (R;US) 
MISSOURI 

Responsiveness summary for the engineering evaluation/cost 
analysis for the proposed management of contaminated water 
impounded at the Weldon Spring Chemical Plant Area, 
16:11053 (R;US) 

MIXED CARBIDE FUELS 

Thermodynamic analysis of advanced fuels for fast breeder re- 

actors, 16:10024 (R;IN) 
MIXED NITRIDE FUELS 

Thermodynamic analysis of advanced fuels for fast breeder re- 

actors, 16:10024 (R;IN) 
MIXED OXIDE FUELS 
American National Standard ANSI/ANS-8.12-1987: History and 
limits, 16:10694 (R;US) 

MM-0011 

See NICKEL BASE ALLOYS 
MODELS (FLOW) 

See FLOW MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 

See NUCLEAR MODELS 
MODELS (PARTICLE) 

See PARTICLE MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MODELS (SCALE) 

See SCALE MODELS 
MODELS (STATISTICAL) 

See STATISTICAL MODELS 
MODELS (STRUCTURAL) 

See STRUCTURAL MODELS 
MOESSBAUER EFFECT 

Account for high approximations in collective effects at nuclear 
gamma resonance, 16:12004 (IA;SU;In Russian) 

MOISTURE 

Moisture migration and drying rates for low-slope roofs: Prelimi- 

nary results, 16:10250 (R;US) 
MOISTURE GAGES 

Application of nucleonic control systems in the mineral industry 
in India, 16:9807 (RA;XA) 

Benefits of new applications and new type gauges using nuclear 
techniques in the iron making process, 16:9805 (RA;XA) 

Development and technology transfer of low cost nucleonic 
gauges in India, 16:9808 (RA;XA) 

Radioisotope on-line analysis in the Australian mineral and coal 
industries: Applications, benefits and technology transfer, 
16:9804 (RA;XA) 

MOLDS (CASTING) 
See CASTING MOLDS 
MOLECULAR IONS 
Photoelectron spectroscopy via electronic spectroscopy of 
molecular ions, 16:11281 (R;XA) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR STRUCTURE 

Molecular modeling studies of bituminous coal structure, 
16:9486 (R;US) 

Structural study on solvent refined coal using Curie point py- 
rolyzer, 16:9478 (IA;JP;in Japanese) 

MOLECULES 

Effect of hybridization of atomic orbits on angular distribution of 
conversion electrons, 16:11268 (IA;SU;In Russian) 

MCNP S(a8) detector scheme, 16:11911 (R;US) 

MOLLUSCS 

Contribution to investigations on trace elements transport in the 
Channel: spatial distribution of industrial tracers in mytilus 
edulis and fucus serratus, 16:11042 (R;FR;In French) 

MOLTEN CARBONATE FUEL CELLS 

Development of coal-fueled IMHEX [Internal Manifold Heat Ex- 

changer] MCFC [molten carbonate fuel cells] stack: Systems 





analysis of 200 MWe power plant: Topical report, 16:9890 
(R;US) 

Molten carbonate fuel cell technology improvement: Quarterly 
technical progress report No. 23 for period ending May 1990, 
16:10241 (R;US) 

MOLTEN SALT COOLANTS 

See MOLTEN SALTS 

MOLTEN SALTS 

Direct contact heat exchange, 16:10286 (RA;US) 

Oxygen electrode in molten carbonate fuel cells: Twelfth quar- 
terly technical progress report, May 1, 1990—July 31, 1990, 
16:10624 (R;US) 

Stability diagrams for fourfold coordination of polyvalent metal 
ions in molten mixtures of halide salts, 16:11291 (R;US) 

Structure breaking and electron localization in liquid cryolite- 
sodium solutions, 16:10627 (R;XA) 

Thermochemistry of minerals stable near the earth’s surface, 
16:10524 (R;US) 

MOLYBDATES 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
July—Septmber 1990, 16:9380 (R;US) 

MOLYBDENUM 

Clean gasoline reforming with superacid catalyst, September 
29—December 29, 1990, 16:9385 (R;US) 

Coal liquefaction process streams characterization and 
evaluation: Quarterly technical progress report October 1— 
December 31, 1989, 16:9382 (R;US) 

Contribution to crystallographical and mechanical analysis of 
molybdenum coatings prepared by magnetron cathode sput- 
tering, 16:10358 (R;FR;In French) 

Novel supports for coal liquefaction catalysts: Quarterly report No. 
9, September 1, 1990—November 30, 1990, 16:9374 (R;US) 

Structural phase transformations in molybdenum films under low 
fluence carbon ion bombardment, 16:10381 (IA;SU;In Russian) 

MOLYBDENUM 100 
Search for the 26-decay of 1'®Cd and '°°Mo to excited levels of 
16Sn and '°Ru, 16:11550 (IA;SU;In Russian) 
MOLYBDENUM 100 TARGET 
Angular momentum effects in subbarrier fusion, 16:11527 (R;US) 
MOLYBDENUM 92 TARGET 

On calculation of isomer ratios for the (+, n) reaction on the ba- 
sis of widths of semidirect decay of E1 giant resonance 
states, 16:11794 (IA;SU;In Russian) 

MOLYBDENUM 94 TARGET 

Elastic scattering of °He ions with energy 18.9 MeV on **Mo, 

105Pd, 197 Ag nuclei, 16:11556 (IA;SU;in Russian) 
MOLYBDENUM 96 TARGET 

Effective nucleon-nucleon forces and quasi-elastic proton scat- 
tering on nuclei, 16:11841 (IA;SU;In Russian) 

Exchange effects and excitation of isobaric analog states in 
(p.n) reactions at low energies, 16:11754 (IA;SU;In Russian) 

MOLYBDENUM 98 

Progress on nuclear data evaluation at Wuhan University, 

16:11896 (RA;CN) 
MOLYBDENUM ALLOYS 

Neutron-diffraction study of diffuse scattering for binary and 
ternary alloys with zero matrices based on titanium, 16:12017 
(R;SU;In Russian) 

MOLYBDENUM COMPLEXES 

Chemical activation of molecules by metals: Experimental stud- 
ies of electron distributions and bonding: Progress report, 
December 1, 1989—October 31, 1990, 16:10617 (R;US) 

MOLYBDENUM COMPOUNDS 
See also MOLYBDATES 
MOLYBDENUM NITRIDES 
MOLYBDENUM OXIDES 
MOLYBDENUM PHOSPHIDES 
MOLYBDENUM SILICIDES 
MOLYBDENUM SULFIDES 

Catalyst dispersion and activity under conditions of 
temperature- staged liquefaction: Technical progress report, 
July—Septmber 1990, 16:9380 (R;US) 


MOSAICISM 


MOLYBDENUM NITRIDES 

Regularities of ion beam mixing under the action of high current 

ion beams, 16:10391 (IA;SU;In Russian) 
MOLYBDENUM OXIDES 

Mechanism of hydrodenitrogenation preparation and characteri- 
zation of acidic molybdena catalysts (Part 3): Third quarter 
report, April 1—June 30, 1990, 16:10625 (R;US) 

Some new aspects of bond valence model as applied to the 
phases in Ln2O3-Mo(W)O3 systems and similar oxide com- 
pounds, 16:10645 (IA;SU) 

MOLYBDENUM PHOSPHIDES 

Structural peculiarities and Moessbauer investigation of some 

triple phosphides and borides, 16:10642 (IA;SU) 
MOLYBDENUM SILICIDES 

Ceramic fabrication R&D: Quarterly technical progress report, 
April 1i-June 30, 1990, 16:10232 (R;US) 

Ceramic fabrication R&D: Quarterly technical progress report, 
January 1—March 31, 1990, 16:10233 (R;US) 

MOLYBDENUM SULFIDES 

Studies on coal liquefaction. (62).: Pyrolysis and hydrocracking 
of hydrogenated dinaphthyimethanes, 16:9421 (IA;JP;In 
Japanese) 

MONITOR CODES 
See EXECUTIVE CODES 
MONITORING (RADIATION) 
See RADIATION MONITORING 
MONITORS 
See also AIR POLLUTION MONITORS 
BEAM MONITORS 
RADIATION MONITORS 
A binary technique for designing in situ [Lines of Sight] 
LOS/Canister bending fiducials, 16:10948 (R;US) 

MONITORS (AIR POLLUTION) 

See AIR POLLUTION MONITORS 
MONITORS (BEAM) 

See BEAM MONITORS 
MONITORS (RADIATION) 

See RADIATION MONITORS 
MONITORS (REACTOR) 

See REACTOR CONTROL SYSTEMS 
MONOCLONAL ANTIBODIES 

Improving cancer treatment with cyclotron produced radionu- 
clides: Progress report, 16:11119 (R;US) 

Internal radiation dosimetry for clinical testing of radiolabeled 
monocional antibodies, 16:11136 (R;US) 

MONOCRYSTALS 

Restoration of structural defect distribution in monocrystals from 
channeled electron energy dependence, 16:11985 (IA;SU;In 
Russian) 

MONTAN WAXES 

See WAXES 

MONTANA 

Selection and initial characterization of a second barrier island 
reservoir system and refining of methodology for characteri- 
zation of shoreline barrier reservoirs, 16:9533 (R;US) 

MONTE CARLO METHOD 
Monte Carlo photon benchmark problems, 16:11912 (R;US) 
MONTMORILLONITE 

Novel sorbents for coal conversion wastewater treatment: Final 
report, September 16, 1987-September 15, 1990, 16:9490 
(R;US) 

Radionuclide migration as a function of mineralogy, 16:9678 
(R;US) 

MORGANTOWN ENERGY TECHNOLOGY CENTER 

Collaborative research on fluidization employing computer- 
aided particle tracking: Quarterly progress report No. 6, 
January 1, 1990—March 31, 1990, 16:10865 (R;US) 

MOS TRANSISTORS 

Effects of ionizing radiation on CMOS transistors, 16:10918 

(R;PL;In Polish) 
MOSAICISM 

Characterization of a defective interfering RNA that contains a 
mosaic of a plant viral genome: Progress report, 16:11142 
(R;US) 
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MOTION 


em 


MOTION 

On motion planning in a time-varying environment, 16:12203 

(R;US) 
MOTORS 

Full scale valve qualification and flow interruption testing pro- 
vides insights on industry motor operator sizing shortcomings 
and diagnostic testing limitations, 16:10102 (RA;US) 

MOUND LABORATORY 

Environmental monitoring at Mound, 1989 report, 16:10979 
(R;US) 

Environmental survey preliminary report, Mound Plant, Miamis- 
burg, Ohio, 16:10963 (R;US) 

MUF 
See MATERIAL UNACCOUNTED FOR 
MULLITE 

An historical mullite fiber-reinforced ceramic composite: Charac- 

terization of the ‘wootz’ crucible refractory, 16:10495 (R;US) 
MULTICHARGED IONS 

Atomic physics at the Advanced Photon Source: Workshop re- 
port: Proceedings, 16:11236 (R;US) 

Effect of addition of polysaccharides on the properties of coal 
water slurry, 16:9510 (IA;JP;in Japanese) 

Systematic investigation of electron impact  excitation- 
autoionization from the groud state of highly charged Gal-like 
ions through AN=1 transitions, 16:11290 (R;US) 

The factographic database on atomic spectroscopy "spectr-2” 
for information service in the field of thermonuclear and quan- 
tum electronic investigations, 16:11258 (RA;XA) 

MULTIGROUP THEORY 

The multigroup microscopic libraries creation by RSYST modu- 

lar system, 16:10053 (RA;XA) 
MULTIPHASE FLOW 

16:9544 (PA;CA) 

Laboratory setup and results of experiments on two-dimensional 
multiphase flow in porous media, 16:11032 (R;US) 

MULTIPLE PRODUCTION 

Scattering, diffraction and multiparticle production on hadron 

and nuclei at high energy, 16:11866 (R;SU) 
MULTIPLEXERS 
A programmable electronic Microplex Driver Unit for readout of 
silicon strip detectors, 16:10905 (R;GB) 

MULTIPROCESSING 

See PARALLEL PROCESSING 
MULTIPROCESSORS 

See ARRAY PROCESSORS 
MULTIWIRE DRIFT CHAMBERS 

See DRIFT CHAMBERS 
MULTIWIRE PROPORTIONAL CHAMBERS 

See also DRIFT CHAMBERS 

Investigation of chevron cathode pads for position encoding in 
very high rate, gas proportional chambers, 16:10851 (R;US) 

MUNGBEANS 

Improvement of mungbean, mashbean and lentil through induced 

mutations and conventional techniques, 16:11165 (R;PK) 
MUON DETECTION 

Monitoring and control of the muon detector in the L3 experi- 

ment at LEP, 16:10857 (R;ES;In Spanish) 
MUON REACTIONS 

On the sensitivity of polarization characteristics of the .~ cap- 

ture to nuclear structure, 16:11744 (IA;SU;In Russian) 
MUON-CATALYZED FUSION 

A tritium target system for wCF, 16:12173 (R;US) 

Investigation of condensed matter fusion: Annual progress re- 
port, March 15, 1990—December 1990, 16:11243 (R;US) 

Kinetics of excited muonic hydrogen in mixtures of hydrogen 
isotopes, 16:12145 (R;PL) 

On reaction of radiationless synthesis ptu—*He+y, 16:11720 
(IA;SU;in Russian) 

MUONIC ATOMS 

Excited muonic atoms in mixtures of hydrogen isotopes, 
16:12146 (R;PL) 

Nuclear deformation effect on absolute probability of the muonic 
E0-conversion, 16:11274 (IA;SU;In Russian) 
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On determination of nuclear parameters in the muonic internal 
conversion, 16:11767 (IA;SU;in Russian) 
[The physics of laser polarized muonic atoms]: Progress report, 
16:11250 (R;US) 
MUONIC MOLECULES 
On reaction of radiationless synthesis ptu-*He+p, 16:11720 
(IA;SU;In Russian) 
MUONS 
Method of calculation of muon potential in muonic atom with 
account of quadrupole and hexadecapole deformation of nu- 
cleus, 16:11267 (IA;SU;In Russian) 
MUSTARD 
See BRASSICA 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 
MYCORRHIZAS 
Research on: A. Reclamation of borrow pits and denuded 
lands; B. Biochemical aspects of mycorrhizae of forest trees: 
Final report, 1975-1989, 16:11014 (R;US) 


N 


N CODES 

Application of the distortion method to validation of the code 
NUMEL for boiler dynamics and control - an interim report, 
16:10709 (R;GB) 

Calculation program NPPD-1 of gamma-ray production data, 
16:11630 (RA;CN) 

NAI DETECTORS 
Installation and calibration of a lung counter at Health and 
Safety Laboratory, IGCAR, 16:11918 (R;IN) 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPAP 

The NAPAP assessment of damages to materials from acid de- 

position, 16:10957 (R;US) 
NAPHTHA 

Clean gasoline reforming with superacid catalyst, September 
29—December 29, 1990, 16:9385 (R;US) 

Solvent de-ashing of CLB. (3).: Characteristics of fractionated 
naphtha and its ability of dissolving CLB, 16:9402 (IA;JP;In 
Japanese) 

NAPHTHALENE 

Comparison of chemical composition for hydrocracking products 
of coals and other organic resourses by using GC/MS chro- 
matograms, 16:9456 (IA;JP;In Japanese) 

Hydrogen transfer to aromatics by iron catalyst, 16:9416 
(IA;JP;in Japanese) 

Influence of sorption/desorption processes on the bioavailability 
of organic contaminants: Second year progress report, 
16:11008 (R;US) 

NAPHTHYL RADICALS 

Studies on coal liquefaction. (62).: Pyrolysis and hydrocracking 
of hydrogenated dinaphthyimethanes, 16:9421 (IA;JP;In 
Japanese) 

NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ACID PRECIPITATION ASSESSMENT PROGRAM 
See NAPAP 
NATIONAL DEFENSE 
See also BALLISTIC MISSILE DEFENSE 
The future of defense and technology, 16:10940 (R;US) 
NATIONAL ENVIRONMENTAL POLICY ACT 
Savannah River Site (SRS) environmental overview, 16:10188 
(R;US) 
NATIONAL REACTOR TESTING STATION 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL GAS 

See also LIQUEFIED NATURAL GAS 

A cost-benefit analysis of the natural gas and peat alternatives for 
power generation in northern Finland, 16:9528 (R;Fl;In Finnish) 





Alaska Outer Continental Shelf, Chukchi Sea Oil and Gas Lease 
Sale 126: Final Environmentai !mpact Statement: Volume 1, 
16:9560 (R;US) 

An evaluation of co-planar lineament analysis and some 
thoughts on using surface geological data to predict sub- 
surface geology, 16:9566 (R;US) 

Electric power monthly (Contains glossary), 16:10218 (R;US) 

Natural gas conversion process: Build a laboratory apparatus 
and operate it to provide data for a large-scale gas conversion 
process: First quarterly report, 16:9568 (R;US) 

Natural gas monthly, January 1991, 16:9570 (R;US) 

Pressure vessels for on-board storage of natural gas: Develop- 
ment towards an international standard, 16:10326 (R;SE;In 
Swedish) 

Short-term energy outlook: Quarterly projections, first quarter 
1991, 16:10207 (R;US) 

The challenges of Norway’s remaining resource base, 16:9531 
(IA;NO) 

Winter fuels report week ending February 1, 1991 (Contains 
Glossary), 16:9551 (R;US) 

Winter fuels report, week ending February 22, 1991 (Contains 
glossary), 16:9553 (R;US) 

Winter fuels report: Week ending, February 8, 1991 (Contains 
glossary), 16:9552 (R;US) 

[Mapping the route to improved transportation technologies] 
Through alternative fuels research, 16:9823 (RA;US) 

NATURAL GAS DEPOSITS 

Gas hydrate research in the Gulf of Mexico: Phase 2, Final re- 
port, 16:9565 (R;US) 

Options for exploration strategy in the North Sea, 16:9532 (IA;NO) 

NATURAL GAS DISTRIBUTION SYSTEMS 

Development of polymer concrete vaults for natural gas regula- 
tor stations, 16:9573 (R;US) 

Statistics of interstate natural gas pipeline companies 1989, 
16:9571 (R;US) 

NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 

Natural gas monthly, January 1991, 16:9570 (R;US) 

Profiles of foreign direct investment in US energy 1989, 
16:10180 (R;US) 

Statistics of interstate natural gas pipeline companies 1989, 
16:9571 (R;US) 

NATURAL GAS LIQUIDS 

See also LIQUEFIED PETROLEUM GASES 

International petroleum statistics report, January 1991, 16:9549 
(R;US) 

NATURAL GASOLINE 
See NATURAL GAS LIQUIDS 
NATURAL URANIUM 

Determination of uranium in urine by fluorometry, 16:10561 
(R;ES;In Spanish) 

Determination of uranium in urine by fluorometry, 16:10562 
(R;ES;In Spanish) 

NAVAL PETROLEUM RESERVE 

Demographic analyses of a San Joaquin kit fox population, 

16:11092 (R;US) 
NECK 

Multiple energy computed tomography for neuroradiology with 
monochromatic x-rays from the National Synchrotron Light 
Source, 16:11114 (R;US) 

NEGATIVE IONS 

See ANIONS 
NEGATONS 

See ELECTRONS 
NEGATRONS 

See ELECTRONS 
NEODYMIUM 

Sm-Nd isotopic complexities in Archaean mafic lavas and impli- 
cations of Sm-Nd geochronology, 16:10582 (IA;AU) 

NEODYMIUM 133 

Dependence of isomei ratio on alpha particle energy in 
the '°Te(a,n)'™9Xe and '®Ce(a,n)'99™9Nd reactions, 
16:11558 (IA;SU;In Russian) 


NEUTRINO OSCILLATION 


NEODYMIUM 142 TARGET 

Analysis of intermediate structure in (7, n) cross sections on nu- 

clei with N=82, 16:11551 (IA;SU;In Russian) 
NEODYMIUM 145 TARGET 

Primary + transitions in capture of 2 and 24 keV neutrons by 

187Qs, '45Nd, 16:11563 (IA;SU;In Russian) 
NEODYMIUM LASERS 

Upgrade of the LLNL Nova laser for inertial confinement fusion, 

16:12168 (R;US) 
NEON 

Compilation of excitation cross sections in collision between He, 

Ne, Ar ions and their atoms, 16:11241 (RA;CN) 
NEON 20 REACTIONS 

Experimental possibility of study of nuclear fusion process dy- 
namics according to observations of giant dipole resonance 
splitting in the ''*Sn+2°Ne(164,196 MeV) reactions, 16:11555 
(IA;SU;In Russian) 

NEON 20 TARGET 

Nuclear quasi-molecular states and multi-nucleon transfer reac- 

tions, 16:11776 (IA;SU;In Russian) 
NEON 22 REACTIONS 

Cross sections of production of total fusion products for nuclei 
with 85<Z<102 in reactions with '°O,22Ne and 24Mg heavy 
ions, 16:11425 (IA;SU;In Russian) 

On a resonance character of behaviour of two-neutron transfer 
cross section in the 2°°Bi+22Ne reaction near the Coulomb 
barrier, 16:11606 (IA;SU;In Russian) 

NEOPLASMS 
See also HEPATOMAS 
LEUKEMIA 

Improving cancer treatment with cyclotron produced radionu- 
clides: Progress report, 16:11119 (R;US) 

Internal radiation dosimetry for clinical testing of radiolabeled 
monoclonal antibodies, 16:11136 (R;US) 

[Fluorine-18 labeled androgens and progestins: Imaging agents 
for tumors of the prostate and breast]: Technical progress re- 
port, February 1, 1990—January 31, 1991, 16:11118 (R;US) 

NEOPRENE 
Cask systems development program seal technology, 16:10698 
(R;US) 
NEPA 
See NATIONAL ENVIRONMENTAL POLICY ACT 
NEPHRITIS 

The association of Hepatitis B antigenaemia with membranous 

glomerulonephritis in young males, 16:11124 (IA;ZA) 
NEPTUNIUM 

Excitation of transuranium element X radiation L-series by pro- 
tons with energy of 20-80 MeV, 16:11276 (IA;SU;In Russian) 

L fluorescence yields of Np atoms, 16:11271 (IA;SU;In Russian) 

NEPTUNIUM 227 

Characteristics of alpha decay of 22” Np new isotope and some nu- 

clides in the range of 85<Z<92, 16:11419 (IA;SU;In Russian) 
NEPTUNIUM 236 

Excitation of 2°°Np short lived isomer in the 2°”’Np(-+,n) reac- 

tion, 16:11619 (IA;SU;in Russian) 
NEPTUNIUM 237 

Performance assessment calculational exercises: PACE [Per- 
formance Assessment Calculational Exercises]-90: Overview 
and summary, 16:9699 (R;US) 

NEPTUNIUM OXIDES 

Preparation of pure neptunium oxide for nondestructive assay 

standards, 16:10605 (R;US) 
NET TOKAMAK 
Tritium inventory and permeation in liquid breeder blankets, 
16:12142 (R;FR) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 
Nonlinear adaptive networks: A little theory, a few applications, 
16:12216 (R;US) 
NEUTRINO OSCILLATION 
Neutrino oscillations in the early universe, 16:11358 (R;DK) 
On neutrino oscillations in nonuniform matter, 16:11336 (R;SU) 
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NEUTRINO REACTIONS 


NEUTRINO REACTIONS 

On charge asymmetry in processes of direct and inverse B- 

decay, 16:11765 (IA;SU;In Russian) 
NEUTRINO-ELECTRON INTERACTIONS 

See also ANTINEUTRINO-ELECTRON INTERACTIONS 

On the neutrino mass effect on differential and total cross sec- 
tions of ve(v-tilde) scattering, 16:11345 (IA;SU;In Russian) 

NEUTRINO-NUCLEON INTERACTIONS 

A simple connection between v(v-bar)-nucleon scattering and 

F,"/F,P, 16:11337 (R;XA) 
NEUTRINOS 

See also SOLAR NEUTRINOS 

Mechanisms of change of massive neutrino helicity with electro- 
magnetic moments in neutrino-electron scattering, 16:11346 
(IA;SU;In Russian) 

On the role of electromagnetic moments of the neutrino in the 
neutrino stellar radiation, 16:11347 (IA;SU;In Russian) 

NEUTRON ACTIVATION ANALYSIS 
Anita - Analysis of neutron induced transmutation and activa- 
tion, 16:12212 (R;FR) 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DIFFRACTION 

Physics and chemistry of materials from neutron diffraction and 
spectroscopy, 16:12023 (R;GB) 

Recent improvements of the parameterization of Bragg peak 
profile functions, 16:11927 (R;US) 

NEUTRON DIFFRACTOMETERS 

Correcting beam monitor and diffraction data for chopped de- 

layed neutron backgrounds, 16:10782 (R;US) 
NEUTRON DIFFUSION EQUATION 

A comparison between the finite difference and nodal integral 
methods for the neutron diffusion equation, 16:10049 (R;US) 

A stochastic performance model for the neutron diffusion nodal 
method on a multiuser parallel supercomputer, 16:10047 
(R;US) 

TRIHEX-3D: A multigroup diffusion theory code for hexagonal lat- 
tice core analyses with auto-triangularisation, 16:12193 (R;IN) 

The weighted-difference form of the nodal diffusion method in 
cylindrical geometry, 16:11901 (R;US) 

NEUTRON DOSIMETRY 

Certification of a niobium metal reference material for neutron 
dosimetry (EC nuclear reference material 526), 16:10867 
(R;FR) 

Certification of a niobium metal reference material for neutron 
dosimetry (EC-NRM 525), 16:10866 (R;FR) 

Certification of an aluminium metal reference material for neu- 
tron dosimetry (EC nuclear reference material 523), 16:10868 
(R;FR) 

NEUTRON ECONOMY 
See NEUTRON FLUX 
NEUTRON EMISSION 
Inversion methods for analysis of neutron brightness measure- 
ments in tokamaks, 16:12106 (R;GB) 

NEUTRON EVAPORATION 

See NEUTRON EMISSION 
NEUTRON FLUX 

IAENODE, a multi-dimensional nodal code, 16:10052 (RA;XA) 
NEUTRON FLUX DENSITY 

See NEUTRON FLUX 
NEUTRON LOGGING 

See also NEUTRON-GAMMA LOGGING 

Pulse method of measurement of thermal neutrons absorption 
cross section on geologic samples, 16:11026 (RA;PL;In Polish) 

NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON REACTIONS 
Angular Distribution 

DWBA calculation of the neutron angular distribution of 7Li(n,n’) 

reaction, 16:11652 (R;XA) 
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Calculation Methods 

Improved resonance reaction rate calculation for lattice physics 

subsystem, 16:10051 (R;US) 
Capture 

Primary + transitions in capture of 2 and 24 keV neutrons by 
1870s, 145Nd, 16:11563 (IA;SU;In Russian) 

Progress on measurement of neutron capture cross section, 
16:11414 (RA;CN) 

T-odd (p-odd) interaction between nucleons in the np—d-+ reac- 
tion, 16:11834 (IA;SU;In Russian) 

Carbon 12 Target 

Parametrization of cross sections for neutron interaction with 
1H, 2H and '°C nuclei at energies between 20 and 90 MeV, 
16:11443 (R;PL) 

Charge-Exchange Reactions 

Microscopic analysis of nonequlibrium component of spectra in 
(p.n) and (n,p) charge-exchange reactions, 16:11823 
(IA;SU;In Russian) 

Microscopic analysis of the 54Fe(p,n)5*Co and 54Fe(n,p)>*Mn re- 
actions spectra at Ey ~300MeV, 16:11718 (IA;SU;In Russian) 

Cross Sections 

Activation cross section of ®8Cu(n, a)®°Co reaction, 16:11507 
(RA;CN) 

Measurement of cross sections for the reaction 27Al(n, p), 
56Fe(n, p) and ®Zn(n, 2n) of 14.6 MeV neutrons and simulta- 
neous evaluation of some cross sections, 16:11413 (RA;CN) 

Measurement of the 1°7Ag(n, 2n)'°™Ag reaction cross section, 
16:11526 (RA;CN) 

Progress report on nuclear data activities in India for the period 
January 1989 to June 1990, 16:11410 (R;IN) 

Systematics of (n, 2n) and (n, 3n) reaction cross sections, 
16:11879 (RA;CN) 

Translation of selected papers published in Yadernye Konstanty 
(Nuclear Constants 3, 1987), 16:11651 (R;XA) 

Deuterium Target 

Parametrization of cross sections for neutron interaction with 
1H, 2H and 1*C nuclei at energies between 20 and 90 MeV, 
16:11443 (R;PL) 

Difterential Cross Sections 

On the theory of direct photonucleon reactions, 16:11784 

(IA;SU;In Russian) 
Gamma Radiation 

Importance of E2 transitions in '7>Lu(n, -y) isomer production 

calculations, 16:11227 (R;US) 
Hydrogen 1 Target 

Parametrization of cross sections for neutron interaction with 
1H, 2H and '@C nuclei at energies between 20 and 90 MeV, 
16:11443 (R;PL) 

One-Nucleon Transfer Reactions 

Study on one-nucleon transfer reaction on deuterium for detec- 

tion of neutron nuclei, 16:11440 (IA;SU;In Russian) 
P invariance 

T-odd (p-odd) interaction between nucleons in the np—d+ reac- 

tion, 16:11834 (IA;SU;In Russian) 
Pickup Reactions 

On the problem of shell structure of 46Tj| nucleus, 16:11657 

(IA;SU;In Russian) 
T Invariance 
T-odd (p-odd) interaction between nucleons in the np—dy reac- 
tion, 16:11834 (IA;SU;In Russian) 
NEUTRON SOURCES 
The radiation hardness test facility, 16:10920 (R;GB) 
NEUTRON SPECTRA 

Determination of fast neutrons energy spectra by Monte-Carlo 

Method, 16:11903 (I;MA;In French) 
NEUTRON SPECTROMETERS 

Improving the resolution of chopper spectrometers at pulsed 
neutron sources, 16:10858 (R;US) 

Selection and calibration of proton detectors for use in the 
TANSY neutron spectrometer, 16:10860 (R;SE) 

NEUTRON SPECTROSCOPY 

Physics and chemistry of materials from neutron diffraction and 

spectroscopy, 16:12023 (R;GB) 





NEUTRON TRANSFER 

New approach to calculation of form factors of neutron direct 

transfer reaction, 16:11803 (IA;SU;In Russian) 
NEUTRON TRANSPORT 

TORT: Three dimensional Oak Ridge discrete ordinates neu- 

tron/photon transport code, 16:11900 (R;US) 
NEUTRON TRANSPORT THEORY 

See also MULTIGROUP THEORY 

An innovative method for solving general geometry transport 
problems on a multiprocessor IBM 3090, 16:10050 (R;US) 

Extension of the fully coupled Monte Carlo/Sy response matrix 
method to problems including upscatter and fission, 16:11869 
(R;US) 

NEUTRON-GAMMA LOGGING 

Some applications of gamma spectrometry in geology and geo- 

physics, 16:10602 (RA;PL;In Polish) 
NEUTRON-RICH ISOTOPES 
Neutron emission after 6-decay of 2°C, “°-42P and *-44S 
neutron-rich isotopes, 16:11473 (IA;SU;In Russian) 
NEUTRONS 
See also FAST NEUTRONS 
FISSION NEUTRONS 
PHOTONEUTRONS 
POLYNEUTRONS 

Determination of the average neutron energy using cross sec- 
tion ratio of the 5®Ni(n, p)>88+™Co/®Ni(n, 2n)>”Ni reactions, 
16:11893 (RA;CN) 

Polarization phenomena in the d-vector(e,e'p-vector)n reaction 
and electric formfactor of neutron, 16:11843 (IA;SU;in Russian) 

Progress on the experimental research works, 16:11637 (RA;CN) 

Reflectivity using neutrons or x-rays? A critical comparison, 
16:11922 (R;US) 

The strange quark contribution to the neutron electric dipole mo- 
ment in multi-Higgs doublet models, 16:11368 (R;AU) 

NEVADA TEST SITE 

Survey of hazardous materials used in nuclear testing, 

16:10935 (R;US) 
NEW GUINEA 

K-Ar and “°Ar®Ar age relationships at the Porgera gold de- 

posit, Papua New Guinea, 16:10585 (IA;AU) 
NEW SOUTH WALES 

Mantle lead signatures of Ordovician gold mineralization in the 

Lachlan Fold Belt of NSW, 16:10573 (IA;AU) 
NEW YORK 
New York State Energy Research and Development Authority 
annual report, 1989-1990, 16:10257 (R;US) 

NEWTON MECHANICS 

See CLASSICAL MECHANICS 
NEXT EUROPEAN TORUS 

See NET TOKAMAK 
NGL 

See NATURAL GAS LIQUIDS 
NICKEL 

a-decay of giant multipole resonances in 27Al and Ni, 16:11427 
(IA;SU;In Russian) 

Coal liquefaction process streams characterization and 
evaluation: Quarterly technical progress report October 1— 
December 31, 1989, 16:9382 (R;US) 

Cross section of spallgenic radioactive nuclides production in 
thin Co,Ni,Cu and Zn targets irradiated by 660MeV protons 
(Ga,Zn,Cu,Ni,Co,Fe,Mn,Cr,V,Sc,K radioisotopes.), 16:11432 
(IA;SU;In Russian) 

Effects of the solutes Si, Ge, Sb on cavity germination and va- 
cancy migration in nickel irradiated with electrons, 16:10336 
(R;FR;In French) 

Electron emission at comparable fluxes of fast ions and rarefied 
gas on metal surface, 16:11997 (IA;SU;In Russian) 

Internal stresses and phase transformation kinetics in nickel ir- 
radiated by carbon ions, 16:10389 (IA;SU;In Russian) 

Localization of silver atoms ion-implanted into the nickel using 
helium ion Rutherford backscattering/channeling, 16:11986 
(IA;SU;In Russian) 

Measurement of implanted nitrogen ion density by proton nu- 
clear backscattering, 16:11989 (IA;SU;In Russian) 


NICKEL ALLOYS 


Second harmonic generation and sum frequency generation, 
16:10726 (R;US) 

Study of ion implantation by nuclear backscattering, 16:12007 
(IA;SU;In Russian) 

Study of the kinetics of radiation-induced defect annealing by 
backscattering method, 16:11959 (IA;SU;In Russian) 

Swelling and microstructure of high purity nickel irradiated with 
fast neutrons in EBR-Il, 16:12163 (R;US) 

NICKEL 58 

lsoscalar giant quadrupole resonances. |sovector impurities, 
16:11693 (IA;SU;In Russian) 

On function of linear response in random phase approximation 
at finite temperature, 16:11665 (IA;SU;In Russian) 

NICKEL 58 REACTIONS 

Gyromagnetic ratios of low-lying rotational states in 156: 158. 

160Gd, 16:11505 (R;AU) 
NICKEL 58 TARGET 

Effective nucleon-r -leon forces and quasi-elastic proton scat- 
tering on nuclei, 16:11841 (IA;SU;In Russian) 

Exchange effects and excitation of isobaric analog states in 
(p.n) reactions at low energies, 16:11754 (IA;SU;in Russian) 

Excitation of 4* states in (p-vector,p’) scattering with E,~20 
MeV on 58-6Nj nuclei, 16:11753 (IA;SU;In Russian) 

Microscopic analysis of nonequlibrium component of spectra in 
(p.n) and (n,p) charge-exchange reactions, 16:11823 
(IA;SU;In Russian) 

On decay of entrance states produced in the (7, n) reaction on 
58Ni and 56Fe nuclei, 16:11747 (IA;SU;In Russian) 

On the fragmentation of helium-3 ions at energy of 283 MeV in 
the complex nuclei field, 16:11804 (IA;SU;In Russian) 

Polarization effects in (p-vector,p’) scattering with E,~20 MeV 
at excitation of 2* states in 5°-©°Nj nuclei, 16:11752 (IA;SU;In 
Russian) 

Protons from 5®Ni nucleus excited by electrons, 16:11499 
(IA;SU;In Russian) 

Reaction 5®Ni(e, e’a) in the range of excitation energy 10-25 
MeV, 16:11500 (IA;SU;In Russian) 

Resonance structure of spectra of high-energy electrons quasi- 
elastic scattering, 16:11806 (IA;SU;In Russian) 

Role of direct and inelastic processes in massive transfer reac- 
tions, 16:11848 (IA;SU;in Russian) 

Study on the (n,p), (n,np) reactions on 2®Si, 5°Ni nuclei and Ni at 
14.1 MeV neutron energy, 16:11481 (IA;SU;In Russian) 

Total cross sections of the reactions with participation of light 
nuclei and Ericson parametrization of scattering matrix, 
16:11795 (IA;SU;In Russian) 

NICKEL 60 

Isoscalar giant quadrupole resonances. lsovector impurities, 

16:11693 (IA;SU;In Russian) 
NICKEL 60 REACTIONS 

Time of multi-nucleon transfer damping in heavy ion reactions, 

16:11851 (IA;SU;in Russian) 
NICKEL 60 TARGET 

Excitation of 4* states in (p-vector,p’) scattering with E,~20 
MeV on 5°-SNj nuclei, 16:11753 (IA;SU;In Russian) 

Microscopic analysis of nonequilibrium component of spectra in 
(p.n) and (n,p) charge-exchange reactions, 16:11823 
(IA;SU;In Russian) 

Polarization effects in (p-vector,p’) scattering with E,>~20 MeV 
at excitation of 2+ states in 5°-©°Nj nuclei, 16:11752 (IA;SU;In 
Russian) 

Study on the (7, x) and (7, 2xn) reactions on the medium and 
medium-heavy nuclei, 16:11521 (IA;SU;In Russian) 

NICKEL 62 

Isoscalar giant quadrupole resonances. lsovector impurities, 

16:11693 (IA;SU;In Russian) 
NICKEL 64 
Isoscalar giant quadrupole resonances. Isovector impurities, 
16:11693 (IA;SU;In Russian) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
STEEL-CR2NIMOV 
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NICKEL ALLOYS 
Amorphous State 


Amorphous State 

A structural investigation of amorphous nickel-germanium films, 
16:10413 (IA;SU) 

Concentration effect on the short-range order in the amorphous 
system nickel-niobium, 16:10421 (IA;SU) 

Modelling of metallic glass structure using diffraction data, 
16:10420 (IA;SU) 

Structure relaxation reversibility in surface layers of 3d-metals 
based alloys in amorphous and liquid states, 16:10433 (IA;SU) 

Surface crystallization and bulk structural segregation of amor- 
phous FegoNigoP;4Be-alloy, 16:10427 (IA;SU) 

Atomic Models 

Modelling of metallic glass structure using diffraction data, 

16:10420 (IA;SU) 
Chemical Reactions 

Chemical interactions in multimetal/zeolite catalysts: Progress 

report, January 7, 1990—January 6, 1991, 16:10619 (R;US) 
Coordination Number 

Amorphisation of some topologically close-packed phases in 

metallic alloys, 16:10407 (IA;SU) 
Crystal Structure 

X-ray determination of site occupation parameters in ordered 

ternaries Cu(Au,M, _,)M = Ni,Pd, 16:10339 (R;US) 
Crystallization 

A structural investigation of amorphous nickel-germanium films, 
16:10413 (IA;SU) 

Structure of amorphous iron-based metal alloys, 16:10417 
(IA;SU) 

Surface crystallization and bulk structural segregation of amor- 
phous FegoNigoP;4Be-alloy, 16:10427 (IA;SU) 

The influence of melt temperature and isochronal annealing on 
the structure and properties of Ti-Zr-Ni amorphous alloys, 
16:10415 (IA;SU) 

Hot Working 

X-ray diffraction 

16:10397 (IA;SU) 
Line Broadening 

X-ray diffraction line broadening 

16:10397 (IA;SU) 
Magnetization 

Dimensions of the areas of magnetic ordering in the concen- 
trated spin systems with random competing interactions, 
16:12020 (R;SU;in Russian) 

Metallic Glasses 

Amorphisation of some topologically close-packed phases in 
metallic alloys, 16:10407 (IA;SU) 

Structure and properties of thin amorphous wires, 16:10411 
(IA;SU) 

Structure of amorphous iron-based metal alloys, 16:10417 
(IA;SU) 

The influence of melt temperature and isochronal annealing on 
the structure and properties of Ti-Zr-Ni amorphous alloys, 
16:10415 (IA;SU) 

Order Parameters 

Concentration effect on the short-range order in the amorphous 

system nickel-niobium, 16:10421 (IA;SU) 
Phase Studies 

Structure and properties of thin amorphous wires, 16:10411 
(IA;SU) 

Structure relaxation reversibility in surface layers of 3d-metals 
based alloys in amorphous and liquid states, 16:10433 (IA;SU) 

Sintering 

70% Tungsten heavy alloys: 

16:10457 (R;US) 
Spin Glass State 

Dimensions of the areas of magnetic ordering in the concen- 
trated spin systems with random competing interactions, 
16:12020 (R;SU;In Russian) 

Tensile Properties 

70% Tungsten heavy alloys: 

16:10457 (R;US) 
Thermodynamic Properties 

Effects of radiolytic tritium decay on the thermodynamic behav- 

ior of LaNig os5Allp 75 tritides, 16:10654 (R;US) 


line broadening in hot=worked metals, 


in hot=worked metals, 


Processing and properties, 


Processing and properties, 
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NICKEL BASE ALLOYS 

Corrosion study in the chemical air separation (MOLTOX™) pro- 
cess: Final report, 16:10351 (R;US) 

Crystallization of Ni-33 at % Zr amorphous alloy at low tempera- 
ture, 16:10408 (IA;SU) 

Development of subsurface helium porosity adsorption and 
desorption of deuterium in Ni-C, Ni-C-Ti and Fe-C alloys irra- 
diated by He* and D2* ions during post-irradiation annealing, 
16:10377 (IA;SU;In Russian) 

Effects of the solutes Si, Ge, Sb on cavity germination and va- 
cancy migration in nickel irradiated with electrons, 16:10336 
(R;FR;In French) 

Finding structural changes in the alloys at the transition from 
amorphous to crystalline state by optical method, 16:10412 
(IA;SU) 

Free energy simulation of grain boundary segregation and ther- 
modynamics in Niz_,Al,,,, 16:10450 (R;US) 

On nonmonotonous changes in mechanical properties of foils un- 
der low dose ion bombardment, 16:10388 (IA;SU;In Russian) 

NICKEL COMPOUNDS 

See also NICKEL SULFIDES 

Oak Ridge National Laboratory materials highlights, 16:10454 
(R;US) 

NICKEL SULFIDES 

Studies on coal liquefaction. (62).: Pyrolysis and hydrocracking 
of hydrogenated dinaphthylmethanes, 16:9421 (IA;JP;In 
Japanese) 

NIOBATES 

Crystal acoustic 
16:10490 (IA;SU) 

Ferroelectric and ferroelastic domain structures in piezoelectric 
ceramics, 16:10504 (R;AU) 

NIOBIUM 

Certification of a niobium metal reference material for neutron 
dosimetry (EC nuclear reference material 526), 16:10867 
(R;FR) 

Certification of a niobium metal reference material for neutron 
dosimetry (EC-NRM 525), 16:10866 (R;FR) 

Internal friction peaks due to interstitials in bec alloys, 16:10445 
(R;US) 

Measurement of implanted nitrogen ion density by proton nu- 
clear backscattering, 16:11989 (IA;SU;In Russian) 

Study about the substitution of vanadium by niobium in the 
FeCo system to production of alloys magnetically soft, 
16:10365 (IA;BR;In Portuguese) 

Study of ion implantation by nuclear backscattering, 16:12007 
(IA;SU;In Russian) 

Tensile behavior of tungsten/niobium composites at 1300-1600 
K, 16:10529 (R;US) 

NIOBIUM ALLOYS 

See also NIOBIUM BASE ALLOYS 

Amorphisation of some topologically close-packed phases in 
metallic alloys, 16:10407 (IA;SU) 

Concentration effect on the short-range order in the amorphous 
system nickel-niobium, 16:10421 (IA;SU) 

Internal friction peaks due to interstitials in bec alloys, 16:10445 
(R;US) 

Localized free volume in amorphous alloys and its behaviour un- 
der isothermal and thermocyclic influences, 16:10416 (IA;SU) 

Modelling of metallic glass structure using diffraction data, 
16:10420 (IA;SU) 

Neutron-diffraction study of diffuse scattering for binary and 
ternary alloys with zero matrices based on titanium, 16:12017 
(R;SU;In Russian) 

NIOBIUM BASE ALLOYS 

Formation of metastable amorphous and crystalline structures in 

the non mixtured systems Cu-W and Nb-Pb, 16:10423 (IA;SU) 
NIOBIUM COMPLEXES 

Chemical activation of molecules by metals: Experimental stud- 
ies of electron distributions and bonding: Progress report, 
December 1, 1989—October 31, 1990, 16:10617 (R;US) 

NIOBIUM COMPOUNDS 
See also NIOBATES 
NIOBIUM OXIDES 


properties information retrieval system, 





NIOBIUM SELENIDES 
NIOBIUM SULFIDES 

Development of Nb3Sn AC superconductor. part 1.: Attempt for 

high Jsub c, 16:10482 (R;JP;In Japanese) 
NIOBIUM OXIDES 

Peculiarities of electron density and electrostatic potential in 
garnets, 16:10640 (IA;SU) 

Small-angle X-ray diffraction by oxides TagOs and Nbo2Os, 
16:10491 (IA;SU) 

NIOBIUM SELENIDES 

Measurement of thermal conductivity and thermoelectric power 
of small samples between 1.5 K and 300 K. Application to the 
study of Nb Se2-2H, Ce Ptz Siz and YBagCu3O¢.2, 16:10359 
(R;FR;In French) 

NIOBIUM SULFIDES 

Alkali/TX, catalysts for CO/H2 conversion to C;-C, alcohols: 
Technical progress report, September—November 1990, 
16:9373 (R;US) 

NITRATES 
See also GALLIUM NITRATES 
SODIUM NITRATES 

A study plan for determining recharge rates at the Hanford Site 

using environmental tracers, 16:11071 (R;US) 
NITRIC OXIDE 

Microbial removal of SO. and NO, from flue gas; Microbial 
by-product recovery from regenerable processes for the si- 
multaneous removal of SO2 and NO, from flue gas: Technical 
progress report, January 1, 1989—March 31, 1989, 16:9896 
(R;US) 

NITROGEN 

Variation of permeability with temperature in fractured Topopah 

Spring tuff samples, 16:9735 (R;US) 
NITROGEN 13 

Angular distribution of gamma quanta from the '*C(p,-y)'N reac- 

tion measured with thick target, 16:11468 (IA;SU;in Russian) 
NITROGEN 14 REACTIONS 

Role of direct and inelastic processes in massive transfer reac- 

tions, 16:11848 (IA;SU;In Russian) 
NITROGEN 14 TARGET 

Study on the @He,t) and @He,d)reactions on 3C and ™4N nu- 

clei, 16:11459 (IA;SU;In Russian) 
NITROGEN 15 

15N,15O energy spectra in the 7Li+''B and °Be+''B reactions, 
16:11448 (IA;SU;in Russian) 

Charge density of '5N nucleus in a-cluster model, 16:11656 
(IA;SU;in Russian) 

NITROGEN NITRIDES 

See NITROGEN 

NITROGEN OXIDES 

See also NITRIC OXIDE 

Clean coal today: An update of the U.S. Clean Coal Technology 
Demonstration Program: Issue No. 1, Winter 1990, 16:9888 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO2 and NO, 
control: Fourth quarterly technical progress report, 16:9495 
(R;US) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Annual environmental monitoring report No. 1, containing 
Quarterly report No. 1 for the period July 1—September 30, 
1990, 16:9895 (R;US) 

Integrated low emissions cleanup system for direct coal fired 
turbines: Final report, 16:9355 (R;US) 

Measurement and modeling of advanced coal conversion pro- 
cesses: 15th quarterly report, April 1, 1990—June 30, 1990, 
16:9349 (R;US) 

Plasma assisted NO, reduction in existing coal combustors: 
Quarterly progress report, 16:9493 (R;US) 

Sensitivity of stratospheric ozone to present and possible future 
aircraft emissions, 16:10999 (R;US) 

The processing of simulated high-level radioactive waste 
sludges containing nitrites and mercury, 16:9749 (R;US) 

NMR 
See NUCLEAR MAGNETIC RESONANCE 


NUCLEAR DEFORMATION 


NO. 2 FUEL OIL 
See HEATING OILS 
NOBELIUM 260 
New, heavy transuranium isotopes, 16:11625 (R;US) 
NOBELIUM 262 
New, heavy transuranium isotopes, 16:11625 (R;US) 
NOBLE GASES 
See RARE GASES 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING 
Non-destructive ripeness sensing by using proton NMR [Nu- 
clear Magnetic Resonance], 16:10728 (R;US) 
The challenge of standards for emerging NDT methods, 
16:10727 (R;US) 
NONLEPTONIC DECAY 
See WEAK HADRONIC DECAY 
NORTH AMERICA 
See also CANADA 
USA 
The report on The Western Hemisphere Energy Cooperation 
Study, 16:10176 (R;US) 
NORTHERN TERRITORY 
Geological history of the South Alligator Region - retreat of the 
escarpment., 16:9594 (IA;AU) 
NORWAY 
The challenges of Norway’s remaining resource base, 16:9531 
(IA;NO) 
NOVA FACILITY 
Upgrade of the LLNL Nova laser for inertial confinement fusion, 
16:12168 (R;US) 
NOZZLES 
Fluidic fuel feed system: Final report, 16:10315 (R;US) 
Improved materials for durable rings, liners, and injector noz- 
zles, 16:10316 (R;US) 
NRTS 
See IDAHO NATIONAL ENGINEERING LABORATORY 
NSLS 
Prediction of mirror performance from laboratory measure- 
ments, 16:10819 (R;US) 
The specification of glancing incidence mirrors in terms of sys- 
tem performance: Revision, 16:10821 (R;US) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CHEMISTRY 
Nuclear test experimental science: Annual report, fiscal year 
1989, 16:10909 (R;US) 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DATA COLLECTIONS 
Anita - Analysis of neutron induced transmutation and activa- 
tion, 16:12212 (R;FR) 
Calculations of evaluater neutron data for 23 elements at neu- 
tron energy from 2 upto 20 MeV, 16:11906 (IA;SU;In Russian) 
Communication of nuclear data progress: No.1 (1989), 
16:11405 (R;CN) 
Nuclear Data Progress in China, 16:11406 (RA;CN) 
NUCLEAR DECAY 
See also BETA DECAY 
SPONTANEOUS FISSION 
investigation of truly three-particle decay states in the hyper- 
spherical functions method, 16:11810 (IA;SU;In Russian) 
Method for determination of period for rare decays, 16:11856 
(IA;SU;In Russian) 
On peculiarities of nucleon decay of one-quasiparticle states in 
soft spherical nuclei, 16:11724 (IA;SU;In Russian) 
Progress in evaluation of nuclear data at Jilin Univ., 16:11632 
(RA;CN) 
Status on A-chain data evaluations, 16:11631 (RA;CN) 
NUCLEAR DEFORMATION 
Dynamic shi of deformation of excited states in nuclei, 
16:11813 (IA;SU;In Russian) 
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NUCLEAR DISARMAMENT 


NUCLEAR DISARMAMENT 
Reexamining nuclear policy in a changing world: Center for Na- 
tional Security Studies report No. 11, 16:10328 (R;US) 
US nuclear weapons policy, 16:10330 (R;US) 


NUCLEAR EMULSIONS 
(K+ ,K*d) reaction at 130 MeV, 16:11434 (IA;SU;In Russian) 
Experimental study on the (K*,K*nX) reactions on C, N, O nu- 
clei at 130 MeV, 16:11433 (IA;SU;In Russian) 


NUCLEAR ENERGY 

Annual report : 1989-90, 16:12177 (I;IN) 

Brazilian nuclear programme, 16:10038 (1;BR;In Portuguese) 

DOE [Department of Energy]-Nuclear Energy Standards Pro- 
gram annual assessment, FY 1990, 16:10199 (R;US) 

Factors limiting the development of nuclear power, 16:10041 
(IA;CS;In Czech) 
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NUCLEAR POTENTIAL 
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Line-loss determination for air sampler systems, 16:10115 (R;US) 
Compiled Data 
Electric Power Monthly, September 1990, 16:10216 (R;US) 
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accident computer code, 16:10148 (R;US) 
District Heating 
Licencing and nuclear safety requirements for heat extraction 
from nuclear power plants, 16:10013 (1;CS;In Czech) 
Energy Conservation 
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Factors limiting the development of nuclear power, 16:10041 
(IA;CS;In Czech) 
Uranium demand, supply and prices, 1991-2000: a report to 
Greenpeace: Final Report, 16:9626 (1;AU) 
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Panel discussion: [inservice testing] IST of pumps; experience 
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Reactor Decommissioning 
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NRC experience with pump and valve inservice testing pro- 
grams, 16:10091 (RA;US) 
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Spin-isospin and spin collective states of spherical nuclei and 
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Role of disorder on the dynamics of a nonlinear model for DNA 
thermal denaturation, 16:11100 (R;US) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON REACTIONS 
See also NEUTRON REACTIONS 
PROTON REACTIONS 
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OFFSHORE DRILLING 
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OFFSHORE OPERATIONS 
Application of subsea facilities, 16:10750 (IA;NO) 
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Drift forces and damping in natural sea states: A critical review 
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Reserve strength of wellhead platforms in the North Sea, 
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The technical and economic feasibility of platform systems in 
iceberg infested areas, 16:10749 (IA;DK) 
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Solvent extraction of Southern US tar sands: Quarterly progress 
report, September 25, 1989-December 31, 1989, 16:9581 
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Investigation of the ROPE© [Recycle Oil Pyrolysis and Extraction] 
process performance on Sunnyside tar sand, 16:9578 (R;US) 
Oil shale, tar sand, underground coal gasification, advanced 
process technology, advanced fuels research: Quarterly tech- 
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LLNL [Lawrence Livermore National Laboratory] Oil Shale Pilot 
Plant status report, 16:9586 (R;US) 
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1989 Eastern oil shale symposium: Proceedings, 16:9576 (R;US) 

Investigation of sulfur-bearing minerals in raw and processed oil 
shale, 16:9587 (R;US) 
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Plant status report, 16:9586 (R;US) 
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Pyrolysis kinetics and composition for Posidonia shale, 16:9584 
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Alaska Outer Continental Shelf, Navarin Basin Oil and Gas 
Lease Sale 107: Final Environmental Impact Statement, 
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An efficient, three dimensional, fully-coupled hydro-thermo- me- 
chanical simulator: FEHMS [Finite Element Heat Mass 
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Development of methods for controlling premature oxygen 
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October 1, 1990, 16:9536 (R;US) 
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cellation: Final report, 16:9875 (R;US) 
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LUBRICATING OILS 
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evaluation: Quarterly technical progress report October 1— 
December 31, 1989, 16:9382 (R;US) 

Effect of curing methods, packages and gamma irradiation on the 
quality of volatile garlic oil during storage, 16:11160 (IA;EG) 
Pyrolysis kinetics and composition for Posidonia shale, 16:9584 

(R;US) 
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OKLAHOMA 

The drilling of a horizontal well in a mature oil field: Final report, 

16:9538 (R;US) 
OLFACTORY BULBS 

Attractor reconstruction from event related multi-electrode EEG- 

data, 16:11140 (R;US) 
OLIVE OIL 

Pyrolysis of exhausted olive husks coupled with two-stage ther- 
mal decomposition of aqueous olive oil mill effluents, 16:9831 
(R;IT) 

OMEGA-1778 RESONANCES 

See MESONS 

ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE CONTROL SYSTEMS 

VECTOR on-line control system for ion magnetic separator, 

16:10831 (IA;SU;In Russian) 
ON-LINE MEASUREMENT SYSTEMS 

Electronics for the [YaF new detectors, 16:10901 (R;SU;Iin Rus- 
sian) 

Radioisotope on-line analysis in the Australian mineral and coal 
industries: Applications, benefits and technology transfer, 
16:9804 (RA;XA) 

Remote control system for cyclotron experiment parameters, 
16:10888 (IA;SU;In Russian) 

Technology transfer of nuclear techniques and nucleonic control 
systems in the mineral industry: Report of an advisory group 
meeting held in Bombay, 15-19 January 1990, 16:9803 (R;XA) 

ONCOGENES 

A neural network: Multiple sensor based method for recognition 
of gene coding segments in human DNA sequence data, 
16:11110 (R;US) 

ONDULATOR RADIATION 
Coherent radiation in an undulator, 16:10806 (R;US) 
ONIONS 

Effect of curing methods and irradiation on the marketability of 
the processed garlic, 16:11157 (IA;EG) 

Quality evaluation of irradiated Holland onion bulbs and potato 
tubers after shipment to Egypt, 16:11164 (IA;EG) 


OPEN-CYCLE MHD GENERATORS 

Develop and test an internally cooled, cabled superconductor 
(ICCS) for large scale MHD magnets: Final report, 16:10234 
(R;US) 

OPERATIONS RESEARCH 
OR in British Coal 1989/90, 16:9505 (1;GB) 
OPERATORS(QUANTUM FIELD THEORY) 
See QUANTUM OPERATORS 
OPERATORS(QUANTUM MECHANICAL) 
See QUANTUM OPERATORS 
OPTICAL MICROSCOPES 

Structure and stability of nucleic acids: Progress report, July 1, 

1986—August 31, 1987, 16:11095 (R;US) 
OPTICAL PROPERTIES 

Properties of cokes obtained from heavy components in coal liq- 

uefaction residues, 16:9445 (IA;JP;In Japanese) 
OPTICAL RADAR 

Laser Tracker Il: Sandia National Laboratories’ second genera- 

tion laser tracking system, 16:10925 (R;US) 
OPTICAL SYSTEMS 

Laser Tracker Il: Sandia National Laboratories’ second genera- 

tion laser tracking system, 16:10925 (R;US) 
ORE PROCESSING 

Radiotracer techniques in the mineral industry, 16:9809 (RA;XA) 

Status and trends in nuclear techniques in the mineral industry 
in India, 16:9806 (RA;XA) 

Technology transfer of nuclear techniques and nucleonic control 
systems in the mineral industry: Report of an advisory group 
meeting held in Bombay, 15-19 January 1990, 16:9803 (R;XA) 

ORES 
See also GOLD ORES 
URANIUM ORES 
New SHRIMP applications, 16:10579 (IA;AU) 





ORGANIC COMPOUNDS 

See also AMINES 
AROMATICS 
COAL TAR BASES 
ESTERS 
HYDROCARBONS 
KETONES 
LIPIDS 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 

Frontier orbital symmetry control of intermolecular electron 
transfer: Progress report, November 1, 1989-October 31, 
1990, 16:10621 (R;US) 

GCHEMFLOW [Geochemistry and fluid flow]: A numerical 
model for predicting solute transport in porous media, 
16:11052 (R;US) 

Geochemical and physical properties of soils and shallow sedi- 
ments at the Savannah River Site, 16:11037 (R;US) 

Influence of sorption/desorption processes on the bioavailability 
of organic contaminants: Second year progress report, 
16:11008 (R;US) 

ORGANIC FLUORINE COMPOUNDS 

See also FLUORINATED ALIPHATIC HYDROCARBONS 

Cask systems development program seal technology, 16:10698 
(R;US) 

ORGANIC HALOGEN COMPOUNDS 

See also ORGANIC FLUORINE COMPOUNDS 

Long-distance distribution of halogenated organic compounds 
(AOX): Presence in Swedish rivers and in precipitation. Con- 
centration and load on surrounding coastal waters. Oct 87- 
Sep 88, 16:10976 (R;SE;In Swedish) 

ORGANIC ION EXCHANGERS 

EPICOR-II resin/liner investigation: Low-level waste data base 
development program for fiscal year 1990: Annual report: 
Volume 3, 16:9679 (R;US) 

ORGANIC MATTER 

See also PEAT 

Simulation analysis of moored fluorometer time series from the 
Mid-Atlantic Bight during 1987-1990, 16:11047 (R;US) 

ORGANIC POLYMERS 

See also COPOLYMERS 

NEOPRENE 
PLASTIC FOAMS 
POLYAMIDES 
POLYETHYLENE GLYCOLS 
POLYVINYLS 
RESINS 

Phenomena affecting morphology of microporous 
poly(acrylonitrile) prepared via phase separation from solu- 
tion, 16:10547 (R;US) 

Polymeric membrane in biogas up-grading, 16:9830 (R;IT) 

[Thin films under chemical stress]: Progress report, August 1, 
1989—July 31, 1990, 16:10526 (R;US) 

ORGANIC SOLVENTS 

Characterization of coal using new kinetic parameters intro- 
duced from measuring solvent swelling behaviors of coal, 
16:9477 (IA;JP;in Japanese) 

Literature review and preliminary assessment of biological 
transformations and biotreatment technology for petroleum 
hydrocarbons and chlorinated solvents, 16:11031 (R;US) 

ORGANIC WASTES 

Immobilization of volatile organic compounds in commercial 
cement-based waste forms, 16:10297 (R;US) 

Lytic process studies on anaerobic digestion of organic wastes: 
Final report, 16:9835 (R;LU;In French) 

ORGANOMETALLIC COMPOUNDS 

New ambient pressure organic superconductors: a-(BEDT- 
TTF)2(NH4)Hg(SCN)4, Sm-(BEDO-TTF)3Cus(NCS)3, and 
«-(BEDT-TTF)2Cu[N(CN)a]Br, 16:10506 (R;US) 

ORGANS 
See also BONE MARROW 
BRAIN 


OXIDE MINERALS 


HEART 
LUNGS 
SKELETON 
SKIN 
SPLEEN 
Internal radiation dosimetry for clinical testing of radiolabeled 
monocional antibodies, 16:11136 (R;US) 
ORGDP 
Single-failure-proof considerations of the K-25 Site radiation 
alarm system, 16:10112 (R;US) 
ORNL 
Fossil Energy Program semiannual progress report for October 
1989—March 1990, 16:9459 (R;US) 
Hazardous waste minimization at Oak Ridge National Labora- 
tory during 1987, 16:9685 (R;US) 
Hazardous waste minimization report for CY 1986, 16:9684 
(R;US) 
ORNL Isotopes Facilities Shutdown Program Plan, 16:9783 
(R;US) 
ORYZA 
See RICE 
OSCILLATIONS 
Swing damped movement of suspended objects, 16:9621 (R;US) 
OSCILLATORS 
DC space-charge induced frequency up-shift in a quasi-optical 
gyrotron, 16:12112 (R;CH) 
Velocity ratio measurement using the frequency of gyro back- 
ward wave, 16:12113 (R;CH) 
OSMIUM 187 TARGET 
Primary + transitions in capture of 2 and 24 keV neutrons by 
187Qs, 145Nd, 16:11563 (IA;SU;in Russian) 
OSMIUM COMPLEXES 
Chemical activation of molecules by metals: Experimental stud- 
ies of electron distributions and bonding: Progress report, 
December 1, 1989—October 31, 1990, 16:10617 (R;US) 
OSTEOSARCOMAS 
Research in radiobiology: Annual report of work in progress in 
immunobiology of experimental host-tumor relationships, 
16:11179 (R;US) 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OUTPUT 
See PRODUCTION 
OVARIES 
On the labelling of diiodofluorescein by radioactive iodine-131 in 
aliphatic alcohols, 16:10666 (IA;EG) 
OXETANE 
See ETHERS 
OXIDANTS 
See OXIDIZERS 
OXIDASES 
See OXIDOREDUCTASES 
OXIDATION 
See also COMBUSTION 
Comprehensive mechanisms for combustion chemistry: An ex- 
perimental and numerical study with emphasis on applied 
sensitivity analysis: Technical progress report, February 15, 
1990—February 14, 1991, 16:10672 (R;US) 
Deactivation and regeneration of molybdate catalyst via oxida- 
tion, 16:9428 (IA; JP;In Japanese) 
Production and evaluation of a starting material (ROMS) for high 
grade carbon artifacts, 16:10531 (IA;JP;in Japanese) 
Utilization of basic fractions derived from coal liquids as chemi- 
cals, 16:9462 (IA;JP;in Japanese) 
OXIDE MINERALS 
See also HEMATITE 
HOLLANDITE 
MULLITE 
QUARTZ 
SILICA 
SPINELS 
Radionuclide migration as a function of mineralogy, 16:9678 
(R;US) 
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OXIDES 
See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
COBALT OXIDES 
COPPER OXIDES 
ERBIUM OXIDES 
GALLIUM OXIDES 
GERMANIUM OXIDES 
HAFNIUM OXIDES 
HOLMIUM OXIDES 
LANTHANUM OXIDES 
LITHIUM OXIDES 
MAGNESIUM OXIDES 
MANGANESE OXIDES 
MOLYBDENUM OXIDES 
NEPTUNIUM OXIDES 
NIOBIUM OXIDES 
NITROGEN OXIDES 
PHOSPHORUS OXIDES 
POTASSIUM OXIDES 
SCANDIUM OXIDES 
SILICON OXIDES 
STRONTIUM OXIDES 
SULFUR OXIDES 
TANTALUM OXIDES 
THALLIUM OXIDES 
TIN OXIDES 
TITANIUM OXIDES 
TUNGSTEN OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZIRCONIUM OXIDES 
Solid state C-NMR studies on coal and coal oxidation, 
16:9482 (IA;JP;in Japanese) 
Synthetic surfaces as models for biomineralization substrates, 
16:10544 (R;US) 
X-ray absorption spectroscopy of oxide films on metals, 
16:10466 (R;US) 
OXIDIZERS 
Photometric on-line monitor for total oxidants in the ports purge 
cascade, 16:9598 (R;US) 
OXIDIZING AGENTS 
See OXIDIZERS 


OXIDOREDUCTASES 
[Physiological genetics of denitrification: A route to conserving 
fixed nitrogen]: Final progress report, 16:11093 (R;US) 
OXIRANS 
See EPOXIDES 


OXYGEN 

A literature review of radiolytic gas generation as a result of the 
decomposition of sodium nitrate wastes, 16:10668 (R;US) 

A miniature inexpensive, oxygen sensing element: Quarterly re- 
view, 16:10929 (R;US) 

Hot gas side heat transfer characteristics of LOX/H2 and 
LOX/HC type propellants, 16:10318 (R;JP) 

Intense field non-resonant multiphoton absorption of diatomic 
molecules, 16:11239 (R;US) 

Polymer characterization using the time-resolved phosphores- 
cence of singlet oxygen as a spectroscopic probe, 16:10611 
(R;US) 

Studies of combustion kinetics and mechanisms: Progress re- 
port, June 1, 1989—December 31, 1990, 16:10622 (R;US) 

The processing of simulated high-level radioactive waste 
sludges containing nitrites and mercury, 16:9749 (R;US) 

OXYGEN 15 

15N,"50 energy spectra in the 7Li+'’B and °Be+''B reactions, 

16:11448 (IA;SU;In Russian) 
OXYGEN 16 

An effective interaction derived from HJ potential for use in TDA 

and RPA calculations, 16:11649 (R;XA) 
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Calculation of *O nucleus by the method of selfconsistent 
transformation of Hamiltonian with Malfliet-Tjon 5 potential, 
16:11705 (IA;SU;In Russian) 

Transition charge densities of low-lying collective states of light 
nuclei, 16:11682 (IA;SU;In Russian) 

OXYGEN 16 REACTIONS 

Cross sections of production of total fusion products for nuclei 
with 85<Z<102 in reactions with '°O,2@Ne and ®4Mg heavy 
ions, 16:11425 (IA;SU;In Russian) 

Model of heavy ion elastic scattering with imaginary part of 
surtace-type optical potential, 16:11852 (IA;SU;In Russian) 

Nuclear quasi-molecular states and multi-nucleon transfer reac- 
tions, 16:11776 (IA;SU;In Russian) 

Total cross sections of light nuclei interactions in Glauber- 
Sitenko theory, 16:11828 (IA;SU;In Russian) 

Total cross sections of the reactions with participation of light 
nuclei and Ericson parametrization of scattering matrix, 
16:11795 (IA;SU;In Russian) 

OXYGEN 16 TARGET 

Description of the '®O(e,e’a)'*C reaction in model with point- 
like a-clusters, 16:11850 (IA;SU;In Russian) 

Nuclear quasi-molecular states and multi-nucleon transfer reac- 
tions, 16:11776 (IA;SU;in Russian) 

OXYGEN 18 

A study plan for determining recharge rates at the Hanford Site 
using environmental tracers, 16:11071 (R;US) 

Transition charge densities of low-lying collective states of light 
nuclei, 16:11682 (IA;SU;In Russian) 

OXYGEN EFFECT (RADIOBIOLOGY) 

See OXYGEN 

OXYGEN HYDRIDES 
See WATER 
OXYGEN LOGS 
See NEUTRON-GAMMA LOGGING 
OXYMETHYLENE 
See FORMALDEHYDE 
OZONE 

Solar variations and their influence on trends in upper strato- 

spheric ozone and temperature, 16:11235 (R;US) 
OZONE LAYER 

Sensitivity of stratospheric ozone to present and possible future 
aircraft emissions, 16:10999 (R;US) 

1,2-DIPHENY LETHANE 

See BIBENZYL 

1,4-DIAZINES 
See PYRAZINES 


P 


P CODES 
PC-CIMACT. A near real time materials accountancy software 
package for use on an IBM or compatible PC, 16:9778 (R;GB) 
PACIFIC GAS DIABLO CANYON-1 REACTOR 
See DIABLO CANYON-1 REACTOR 
PACIFIC GAS DIABLO CANYON-2 REACTOR 
See DIABLO CANYON-2 REACTOR 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAKISTAN 
Pakistan nuclear safety and radiation protection regulation 
1990, 16:9789 (I;PK) 
PAKISTAN (EAST) 
See BANGLADESH 
PALAU ISLANDS 
See TRUST TERRITORY OF THE PACIFIC ISLANDS 
PALLADIUM 
Direct conversion of methane to Co's: Fifth quarterly technical 
progress report, October 1—December 31, 1988, 16:9366 
(R;US) 





Methods for determination and analysis of gold, silver, and pal- 
ladium on the basis of solvent extraction with organic sulfides, 
16:10591 (IA;SU;in Russian) 

[Atomic beam studies of the interaction of hydrogen with transi- 
tion metal surfaces]: Technical progress report, October 1, 
1989-September 30, 1990, 16:11928 (R;US) 

PALLADIUM 105 TARGET 

Elastic scattering of 2He ions with energy 18.9 MeV on Mo, 

105d, 1°7 Ag nuclei, 16:11556 (IA;SU;In Russian) 
PALLADIUM 114 

Calculations of characteristics of 6~-decay of neutron-rich nu- 

clei in the range of Ax 100, 16:11722 (IA;SU;In Russian) 
PALLADIUM 116 

Calculations of characteristics of 6~-decay of neutron-rich nu- 

clei in the range of A~100, 16:11722 (IA;SU;In Russian) 
PALLADIUM 118 

Calculations of characteristics of 6~-decay of neutron-rich nu- 

clei in the range of A~100, 16:11722 (IA;SU;In Russian) 
PALLADIUM ALLOYS 

Chemical interactions in multimetal/zeolite catalysts: Progress 
report, January 7, 1990—January 6, 1991, 16:10619 (R;US) 

X-ray determination of site occupation parameters in ordered 
ternaries Cu(Au,M;_,)M = Ni,Pd, 16:10339 (R;US) 

PALLADIUM COMPOUNDS 

See also PALLADIUM HYDRIDES 

The elastic properties of aged palladium tritides, 16:10498 (R;US) 
PALLADIUM HYDRIDES 

The elastic properties of aged palladium tritides, 16:10498 (R;US) 
PANTEX PLANT 

Pantex Plant site environmental report for calendar year 1989, 

16:10978 (R;US) 
PAPER INDUSTRY 
FIBRE projects 1990, 16:10293 (R;Fl;In Finnish) 
PARABOLIC TROUGH COLLECTORS 

Parabolic trough solar collectors for Swedish climate, 16:9864 

(R;SE;in Swedish) 
PARACHUTES 

Development of Keviar parachute webbings: The effect of fabric 
construction on tensile failure and joint strength, 16:10699 
(R;US) 

The design and flight testing of a high-performance low-cost 
parachute system for a 1000 Ib payload, 16:10195 (R;US) 

PARAFFIN 
Determination of fast neutrons energy spectra by Monte-Carlo 
Method, 16:11903 (1;MA;In French) 
PARAFFINS 
See ALKANES 
PARAGENES 
See PLASMIDS 
PARALLEL PROCESSING 
P4—A portable message passing system for distributed parallel 
computing in Fortran, 16:12202 (R;US) 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARIS CONVENTION-THIRD PARTY LIABILITY 
See PCOTPL 
PARTIAL DIFFERENTIAL EQUATIONS 
See also BOLTZMANN-VLASOV EQUATION 
HAMILTON-JACOB! EQUATIONS 
MAXWELL EQUATIONS 

't Hooft’s solution for arbitrary semisimple Lie group, 16:12045 
(R;XA) 

Issues in developing parallel iterative algorithms for solving par- 
tial differential equations on a (transputer-based) distributed 
parallel computing system, 16:12192 (R;IN) 

PARTICLE BEAMS 

Electromagnetic radiation of charged particles in edge fields of 

two arbitrary oriented magnets, 16:10803 (IA;SU;In Russian) 
PARTICLE BOOSTERS 

A longitudinal emittance measurement program for the Fermilab 

boosters, 16:10797 (R;US) 
PARTICLE IDENTIFICATION 

Charged particle identification by relativistic gain of relative 

threshold ionization in a gas, 16:10881 (IA;SU;In Russian) 


PARTICLE MODELS 
See also JET MODEL 
SIGMA MODEL 
UNIFIED GAUGE MODELS 

Role of z’-meson in unified Skyrme model and nucleon-nucleon 

potential, 16:11342 (IA:SU;In Russian) 
PARTICLE RAPIDITY 

The study of hadronic matter at the highest density; the search 
for the deconfined quark-gluon phase using 2 TeV p-p colli- 
sions; and the exclusive study of nuclear fragmentation using 
the Lawrence Berkeley Laboratory EOS-TPC: Progress re- 
port, January 1, 1990—December 31, 1990, 16:11415 (R;US) 

PARTICLE SIZE 

Optical instrumentation and study of gas-solid suspension flows: 

Final report, 16:9509 (R;US) 
PARTICLE SIZE CLASSIFIERS 
Structured software design for an on-line laser-based particle 
size distribution instrument, 16:9894 (R;US) 
PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICLES 

See also PARTICULATES 

Modeling and simulation of an entrained bed flow coal gasifier, 
16:9440 (IA;JP;in Japanese) 

Operation of 1.0 ton/day pressurized continuous gasifier.: En- 
trainment of particles, 16:9437 (IA;JP;in Japanese) 

PARTICULATES 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: Fourth quarterly technical progress report, 16:9495 
(R;US) 

Evaluation of acoustic agglomerator for high temperature, high 
pressure particulate control: Task 13 final report, 16:9348 
(R;US) 

Simulation analysis of moored fluorometer time series from the 
Mid-Atlantic Bight during 1987-1990, 16:11047 (R;US) 

PARTON MODEL 

Possible parametrization of parton distributions incorporating 
singular small x behaviour implied by QCD and its phe- 
nomenological implications for HERA, 16:11352 (R;PL) 

Shadowing effects in nuclear parton distributions for small val- 
ues of x, 16:11350 (R;PL) 

PARTONS 
Parton distributions, the Gottfried sum rule and the W charge 
asymmetry, 16:11361 (R;GB) 
PCB 
See CHLORINATED AROMATIC HYDROCARBONS 
PCOTPL 

Act No 90-488 of 16 June 1990 amending Act No 68-943 of 30 
October 1968 on third party liability in the field of nuclear en- 
ergy, 16:10140 (1;FR;In French) 

PDU 
See PROCESS DEVELOPMENT UNITS 
PEACH BOTTOM-1 REACTOR 

MELCOR analyses for accident progression issues, 16:10147 
(R;US) 

Severe accident risks: An assessment for five US nuclear power 
plants: Appendices D and E: Final report, 16:10143 (R;US) 

PEACH BOTTOM-2 REACTOR 

MELCOR analyses for accident progression issues, 16:10147 
(R;US) 

Severe accident risks: An assessment for five US nuclear power 
plants: Appendices D and E: Final report, 16:10143 (R;US) 

PEACH BOTTOM-3 REACTOR 

MELCOR analyses for accident progression issues, 16:10147 
(R;US) 

Severe accident risks: An assessment for five US nuclear power 
plants: Appendices D and E: Final report, 16:10143 (R;US) 

PEARS 

A study of some chemical changes in the pear fruits as affected 
by gamma radiation and cold storage, 16:11154 (IA;EG) 

Changes in the physiological characteristics of mature pear 
fruits subjected to gamma irradiation, 16:11156 (IA;EG) 

Effect of irradiation and cold storage on the physiological char- 
acteristics of the pear fruits, 16:11155 (IA;EG) 
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PEARS 


Effect of radiation and ordinary storage on the chemical 

changes of the pear fruits, 16:11153 (IA;EG) 
PEAT 

Acost-benefit analysis of the natural gas and peat alternatives for 
power generation in northern Finland, 16:9528 (R;Fl;In Finnish) 

Dewatering of peat in SALTEC peat press line, 16:9343 
(R;SE;In Swedish) 

Dewatering of peat slurry with Rittershaus and Blecher chamber 
filter, 16:9344 (R;SE;in Swedish) 

Hydrogeologic studies of mires in Haerjedalen, 
(R;SE;in Swedish) 

Large aggregate peat: Final report, stage 2-4, 16:9502 (R;SE) 

Mechanisms controlling the production and transport of 
methane, carbon dioxide, and dissolved solutes within a large 
boreal peat basin: Progress report, July 27, 1990—January 
15, 1991, 16:11009 (R;US) 

Operational follow-up and production studies of peat machines 
1989, 16:9503 (R;SE;In Swedish) 

Peat and humus, 16:9487 (R;Fl;in Finnish, Swedish, English) 

Peat-bog survey with NIR (Near Infrared Spectroscopy), 
16:9504 (R;SE;in Swedish) 

The role of peat exploitation in altering the carbon balance in 
Finland and worldwide, 16:9497 (R;Fl;In Finnish) 

The simultaneous drying and pyrolysis of fuel particles made of 
peat, 16:9461 (RA;Fi) 

PEATLANDS 
See WETLANDS 
PEC BRASIMONE REACTOR 

Evaluation of fluid effects on the seismic response of a LMR 
core mock-up, 16:10030 (R;IT) 

Two-dimensional, fluid and excitation level effects on the seis- 
mic response of a restrained LMR core, 16:10031 (R;IT) 

PELLETRON ACCELERATORS 
Report of the Nuclear Physics Division for January 1, 1988 to 
December 31, 1988, 16:11921 (R;IN) 
PELLETRONS 
See PELLETRON ACCELERATORS 
PENDULUMS 
Swing damped movement of suspended objects, 16:9621 (R;US) 
PENNSYLVANIA 
Erosion control on a steeply sloped pipeline right-of-way in 
southwestern Pennsylvania, 16:11007 (R;US) 
PEOPLE 
See HUMAN POPULATIONS 
PEP STORAGE RINGS 

The potential for short-term improvements in PEP, 16:10847 

(R;US) 
PERFORMANCE 

Software Project Management Plan for the Integrated Systems 
Code (ISC) of New Production Reactor — Modular High Tem- 
perature Gas Reactor, 16:10019 (R;US) 

PERFORMANCE TESTING 

Solid fuel biocoal and international technical cooperation for bio- 
coal, 16:9524 (IA;JP;in Japanese) 

Technical publication transfer test with McDonnell Aircraft Com- 
pany: MIL-M-28001 (SGML) and MIL-D-28000 Class 1 
(IGES), 16:12267 (R;US) 

PERITONEUM 
Internal radiation dosimetry for clinical testing of radiolabeled 
monoclonal antibodies, 16:11136 (R;US) 

PERMUTIT (INORGANIC) 

See INORGANIC ION EXCHANGERS 
PERMUTIT (ORGANIC) 

See ORGANIC ION EXCHANGERS 
PERNICIOUS ANEMIA 

See ANEMIAS 
PEROVSKITE CRYSTAL STRUCTURE 

See CUBIC LATTICES 
PERSONAL COMPUTERS 

Some neutronics and thermal-hydraulics codes for reactor anal- 

ysis using personal computers, 16:10123 (R;US) 
PERSONNEL 
See also MILITARY PERSONNEL 
REACTOR OPERATORS 
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Investigation of the chemical explosion of an ion exchange resin 
column and resulting americium contamination of personnel 
in the 242-Z building, August 30, 1976, 16:9761 (R;US) 

Programmatic root cause analysis of maintenance personnel 
performance problems, 16:10150 (R;US) 

Radiation exposures for DOE [Department of Energy] and DOE 
contractor employees, 1988: Twenty-first annual report, 
16:11176 (R;US) 

Technical background for shallow (skin) dose equivalent evalua- 
tions, 16:11186 (R;US) 

PERSONNEL DOSIMETRY 

Individual dose control of workers, 16:11919 (R;NL;In Dutch) 
PERSONNEL FILM DOSIMETRY 

See PERSONNEL DOSIMETRY 
PERSONNEL MANAGEMENT 

Performance enhancement program managers guide to mar- 
ginal performance interventions, 16:12185 (R;US) 

PERSONNEL MONITORING 
Design and operation of internal dosimetry programs: Revision 
1, 16:11191 (R;US) 
PETROCHEMICAL FEEDSTOCKS 
See CHEMICAL FEEDSTOCKS 
PETROLEUM 

Alaska Outer Continental Shelf, Chukchi Sea Oil and Gas Lease 
Sale 126: Final Environmental Impact Statement: Volume 1, 
16:9560 (R;US) 

Applications of EOR [enhanced oil recovery] technology in field 
projects—1990 update, 16:9555 (R;US) 

Biological remediation of contaminated soils at Los Angeles Air 
Force Base: Facility design and engineering cost estimate, 
16:9559 (R;US) 

Electric power monthly (Contains glossary), 16:10218 (R;US) 

Heavy oil (residuum) and heavy oil/coal coprocessing program 
provides good route to making acceptable fuels from heavy oil 
and coal: Final report, 16:9347 (R;US) 

Implications of lifting the ban on the export of Alaskan crude oil: 
Price and trade impacts, 16:9556 (R;US) 

International petroleum statistics report, January 1991, 16:9549 
(R;US) 

Petroleum prices and profits in the 90 days following the inva- 
sion of Kuwait, 16:10211 (R;US) 

Prospects for thermophilic microorganisms in microbial en- 
hanced oil recovery (MEOR): Part 2, 16:9534 (R;US) 

Short-term energy outlook: Quarterly projections, first quarter 
1991, 16:10207 (R;US) 

Stable carbon isotope analysis of coprocessing materials: Quar- 
terly technical progress report, October 1—December 31, 
1989, 16:9368 (R;US) 

The challenges of Norway’s remaining resource base, 16:9531 
(IA;NO) 

The thermodynamic properties of 2,3-benzothiophene, 16:9546 
(R;US) 

The thermodynamic properties of 2-aminobiphenyl (an interme- 
diate in the carbazole/hydrogen reaction network), 16:9545 
(R;US) 

PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM DEPOSITS 

See also NAVAL PETROLEUM RESERVE 

Alaska Outer Continental Shelf, Navarin Basin Oil and Gas 
Lease Sale 107: Final Environmental Impact Statement, 
16:9561 (R;US) 

Options for exploration strategy in the North Sea, 16:9532 (IA;NO) 

Selection and initial characterization of a second barrier island 
reservoir system and refining of methodology for characteri- 
zation of shoreline barrier reservoirs, 16:9533 (R;US) 

PETROLEUM INDUSTRY 

Applications of EOR [enhanced oil recovery] technology in field 
projects—1990 update, 16:9555 (R;US) 

Hydrodynamics of circulating and bubbling fluidized beds, 
16:9523 (RA;US) 

Performance profiles of major energy producers 1989, 16:10208 
(R;US) 





Petroleum supply monthly, January 1991, 16:9547 (R;US) 

Profiles of foreign direct investment in US energy 1989, 
16:10180 (R;US) 

Remediation of oil field wastes, 16:9558 (R;US) 

Status and trends in design of floating production systems, 
16:10746 (IA;DK) 

Tar sands project, 16:9554 (RA;US) 

Taxation in connection with exploration and production of hydro- 
carbons in Denmark, 16:9562 (R;DK;In Danish) 

The motor gasoline industry: Past, present, and future, 
16:10210 (R;US) 

PETROLEUM PRODUCTS 
See also DIESEL FUELS 
FUEL OILS 
GASOLINE 
KEROSENE 
LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 

International petroleum statistics report, January 1991, 16:9549 
(R;US) 

Petroleum marketing monthly (Contains glossary), 16:9548 
(R;US) 

Petroleum supply monthly, January 1991, 16:9547 (R;US) 

Short-term energy outlook: Annual supplement 1990, 16:10226 
(R;US) 

Winter fuels report week ending February 1, 1991 (Contains 
Glossary), 16:9551 (R;US) 

Winter fuels report, week ending February 22, 1991 (Contains 
glossary), 16:9553 (R;US) 

Winter fuels report, week ending January 25, 1991, 16:9550 
(R;US) 

Winter fuels report: Week ending, February 8, 1991 (Contains 
glossary), 16:9552 (R;US) 

PETROLEUM REFINERIES 

Materials-by-design, 16:10345 (RA;US) 

Synthesis and optimization of integrated chemical processes - 
(Introduction - Data from project reviews, July 17-18, 1990), 
16:10288 (RA;US) 

PETROLEUM RESIDUES 

Exploratory coprocessing research: Quarterly report No 8, June 

1, 1990—August 31, 1990, 16:9369 (R;US) 
PETROLOGY 

Nuclear techniques in the oil industry, 16:11015 (RA;XA) 

Technology transfer of nuclear techniques and nucleonic control 
systems in the mineral industry: Report of an advisory group 
meeting held in Bombay, 15-19 January 1990, 16:9803 (R;XA) 

PHAGES 
See BACTERIOPHAGES 
PHASE CHANGE MATERIALS 

Metallic phase-change materials for solar dynamic energy stor- 

age systems, 16:9866 (R;US) 
PHASE SHIFT 

Coulomb correction of the p-*He low energy scattering phase 

shifts, 16:11635 (RA;CN) 
PHASE TRANSFORMATIONS 

See also SOLIDIFICATION 

A model for the roughening of reconstructed surfaces: Finite- 
size study and phase diagram, 16:11933 (R;XA) 

The importance of secondary phases in glass corrosion, 
16:9639 (R;US) 

PHENANTHRENE 

Study on bimolecular hydrogen transfer in coal liquefaction.: 
Hydrogen transfer from 9,10-dihydrophenanthrene, 16:9407 
(IA;JP;in Japanese) 

PHENOLS 

A study of some wastewater contaminants: Final composite re- 
port, September 15, 1985-September 14, 1988, 16:9491 
(R;US) 

Effective separation of phenolic compounds from coal liquids, 
16:9457 (IA;JP;In Japanese) 

Novel sorbents for coal conversion wastewater treatment: Final 
report, September 16, 1987—September 15, 1990, 16:9490 
(R;US) 


PHOTON TRANSPORT 


Study on the separation of heteroatomic compounds. (2).: 
Characterization of heteroatomic compounds in various coal- 
derived naphthas and separation of phenols, 16:9446 
(IA;JP;in Japanese) 

PHI4-FIELD THEORY 

1/N-expansion of the N-component ¢* theory in 4 dimensions, 
16:11393 (R:DK) 

PHILIPPINE RESEARCH REACTOR-1 

See PRR-1 REACTOR 

PHOSPHATES 
See also LITHIUM PHOSPHATES 
URANYL PHOSPHATES 

A study of carbon stee! corrosion inhibition by phosphate ions 
and by an organic buffer using a scanning vibrating electrode, 
16:10335 (R;US) 

Measurements of metabolically active inorganic phosphate in 
plants growing in natural and agronomic settings and under 
water stress: Annual report for 1988, 16:11096 (R;US) 

PHOSPHORUS 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 12, June 16, 1990—September 
15, 1990, 16:9829 (R;US) 

PHOSPHORUS 31 
Neutron data evaluations of °'P, S and K, 16:11883 (RA;CN) 
PHOSPHORUS 31 TARGET 

Cross sections of (n,p) and (n,c) reactions on silicon and phos- 
phorus nuclei at 14.6 MeV neutron energy, 16:11482 
(IA;SU;In Russian) 

PHOSPHORUS 32 

New data on lifetimes of °5Mg and 32P high-excited states, 

16:11474 (IA;SU;In Russian) 
PHOSPHORUS 40 

Neutron emission after 6-decay of °C, -42P and “44s 

neutron-rich isotopes, 16:11473 (IA;SU;In Russian) 
PHOSPHORUS 41 

Neutron emission after 6-decay of °C, “°-42P and “4s 

neutron-rich isotopes, 16:11473 (IA;SU;In Russian) 
PHOSPHORUS 42 
Neutron emission after 6-decay of °C, “-42P and “4s 
neutron-rich isotopes, 16:11473 (IA;SU;in Russian) 
PHOSPHORUS ISOTOPES 
See also PHOSPHORUS 31 
PHOSPHORUS 32 
PHOSPHORUS 40 
PHOSPHORUS 41 
PHOSPHORUS 42 

Observation of new neutron-rich 42Si, 4546p, 48S and 5'Ci nu- 
clei in the heavy ion reactions at 44 MeV/A, 16:11493 
(IA;SU;In Russian) 

PHOSPHORUS OXIDES 

Thin film amorphous electrolytes: The Lig0-SiO2-P205 system, 

16:10508 (R;US) 
PHOTOCATHODES 

Summary of the working group on “transverse emissions from 

photocathodes”, 16:10792 (R;US) 
PHOTOCONDUCTORS 

Graded Al,Ga,_, as photoconductive devices for high effi- 

ciency picosecond optoelectronic switching, 16:10774 (R;US) 
PHOTODETECTORS 
Graded Al,Ga,_, as photoconductive devices for high effi- 
ciency picosecond optoelectronic switching, 16:10774 (R;US) 

PHOTODISINTEGRATION 

See PHOTONUCLEAR REACTIONS 
PHOTOGRAPHS 

See IMAGES 
PHOTOMAGNETOELECTRIC EFFECT 

See MAGNETIC FIELDS 
PHOTON BEAMS 

UHV photoelectron x-ray beam position monitor, 16:10846 (R;US) 
PHOTON DETECTION (X-RAY) 

See X-RAY DETECTION 
PHOTON TRANSPORT 

Monte Carlo photon benchmark problems, 16:11912 (R;US) 
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PHOTON TRANSPORT 


TORT: Three dimensional Oak Ridge discrete ordinates neu- 

tron/photon transport code, 16:11900 (R;US) 
PHOTON-ELECTRON INTERACTIONS 

Measurement of the leptonic structure functions of the photon at 

PEP [Positron Electron Project], 16:11305 (R;US) 
PHOTONEUTRONS 

Simultaneous measurement of the '®O(7,p), (7,pp) and and 
(7,pn) cross sections at photon energies from 30 MeV to 100 
MeV, 16:11472 (RA;AU) 

The “He photoneutron cross section from 24 to 102 MeV, 
16:11445 (RA;AU) 

PHOTONS 

Measurement of the leptonic structure functions of the photon at 

PEP [Positron Electron Project], 16:11305 (R;US) 
PHOTONUCLEAR REACTIONS 
Absorption 

Cross sections of photoneutron reactions on '8°W and proper- 
ties of nuclei of transition region A ~ 190, 16:11587 (IA;SU;In 
Russian) 

Australian Organizations 

Research report to the Gordon conference on photonuclear re- 
actions, Tilton School, Tilton, New Hampshire, August 6-10 
1990, 16:12188 (R;AU) 

Breakup Reactions 

Description of observed polarization phenomena in deuteron 

photodisintegration, 16:11845 (IA;SU;In Russian) 
Cross Sections 

Simultaneous measurement of the '®O(+7,p), (7,pp) and and 
(7,Ppn) cross sections at photon energies from 30 MeV to 100 
MeV, 16:11472 (RA;AU) 

Differential Cross Sections 

The “°Ca(-+,n) exclusive differential cross sections, 16:11490 
(RA;AU) 

Integral Cross Sections 

Analysis of intermediate structure in (-, n) cross sections on nu- 
clei with N=82, 16:11551 (IA;SU;ln Russian) 

Cross sections of photoneutron reactions on '®°W and proper- 
ties of nuclei of transition region A ~ 190, 16:11587 (IA;SU;In 
Russian) 

Cross sections of the ("*®:6Cu,, xn) reactions, 16:11746 
(IA;SU;In Russian) 

Isomer Ratio 

Isomer ratios in the ”Se(7, n)”™9Se reaction, 16:11518 
(IA;SU;In Russian) 

Isomer ratios in the (7, n) reaction for 7“4Se and ®*Se nuclei, 
16:11523 (IA;SU;In Russian) 

Isomer ratios of the ®*Se(-+, n)®"™-9Se reaction yields, 16:11519 
(IA;SU;in Russian) 

On calculation of isomer ratios for the (7, n) reaction on the ba- 
sis of widths of semidirect decay of E1 giant resonance 
states, 16:11794 (IA;SU;In Russian) 

Yield ratio of the (7, n) and (+, 2n) reactions on ®°Y nucleus, 
16:11522 (IA;SU;In Russian) 

Mev Range 10-100 

The “He photoneutron cross section from 24 to 102 MeV, 

16:11445 (RA;AU) 
Nuclear Reaction Yield 

lsomer ratios of the ®*Se(-, n)®'™9Se reaction yields, 16:11519 
(IA;SU;In Russian) 

Neutron yield from thick uranium and lead targets under effect 
of gamma radiation of channeling electrons, 16:11610 
(IA;SU;In Russian) 

Photoproduction of 7Be and Na from the ©°Ni,"8Sn, 1?°Sn 
and '*4Sn nuclei-targets, 16:11520 (IA;SU;In Russian) 

Study on the (+7, 2) and (+, xn) reactions on the medium and 
medium-heavy nuclei, 16:11521 (IA;SU;in Russian) 

Oxygen 16 Target 

Simultaneous measurement of the 'O(+,p), (7,pp) and and 
(7,Pn) cross sections at photon energies from 30 MeV to 100 
MeV, 16:11472 (RA;AU) 

Photoneutrons 

Neutron yield from thick uranium and lead targets under effect 
of gamma radiation of channeling electrons, 16:11610 
(IA;SU;In Russian) 
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Peculiarities of energy distributions of photoneutrons from 2°°Bi, 

16:11607 (IA;SU;In Russian) 
Resonance Scattering 

Resonance excitation of nucleus levels by means of -y-quanta 

from the Si(n,-y) reaction, 16:11418 (IA;SU;in Russian) 
Tagged Photon Method 

The “He photoneutron cross section from 24 to 102 MeV, 

16:11445 (RA;AU) 
PHOTOPRODUCTION 

Calculation on neutron-induced photon production data, 

16:11629 (RA;CN) 
PHOTOVOLTAIC CELLS 

Solid State Photovoltaic Research Branch: Annual report, FY 
1989, 16:9854 (R;US) 

Structural and optical properties of electrodeposited CulnSez thin 
films for photovoltaic solar cells, 16:9852 (R;ES;In Spanish) 

PHOTOVOLTAIC POWER PLANTS 

Delphos 300 kW PV plant: Simple method to analyze and 
present performance data, 16:9857 (R;IT) 

Southwest Region Experiment Station 1988 report, 16:9856 
(R;US) 

The second section of Delphos photovoltaic plant, 16:9858 (R;IT) 

PHTHALATES 

Small-angle X-ray scattering investigation of the porous struc- 

ture of the nuclear filters, 16:10540 (IA;SU) 
PHWR TYPE REACTORS 

See also KANUPP REACTOR 

In-core fuel management practices. Proceedings of two techni- 
cal committee meetings and workshops held in Madrid, 12-15 
July 1988, and Vienna, 4-7 December 1989, 16:9947 (R;XA) 

PHYSICS 
See also ATOMIC PHYSICS 
HIGH ENERGY PHYSICS 
NUCLEAR PHYSICS 
REACTOR PHYSICS 
SOLID STATE PHYSICS 

Experimental and theoretical physics: Collection, 16:11220 
(l;SU;In Russian) 

Experimental and theoretical physics: Collection, 16:11219 
(l;SU;In Russian) 

Large-scale computing in the energy research programs, 
16:12240 (R;US) 

Pl-1016 RESONANCES 

See MESONS 

Pl-1300 MESONS 
Effective Lagrangian for heavy pseudoscalar mesons and chiral 
tachyon nature, 16:11343 (IA;SU;In Russian) 

PIGE ANALYSIS 

See NUCLEAR REACTION ANALYSIS 

PROTON REACTIONS 

PILES 

See FOUNDATIONS 
PINS (FUEL) 

See FUEL PINS 
PION CONDENSATION 

One fermion loop contribution to the energy of the neutral pion 
condensate in the o-model, 16:11862 (R;PL) 

PION MINUS REACTIONS 

Distribution of photoemulsion nuclei by 60-170 MeV pions, 
16:11755 (IA;SU;In Russian) 

Population of lowest mesoatomic states of heavy nuclei in the 
a—+(N,Z+1)—pt(N,Zx—)xA reaction, 16:11819 (IA;SU;In 
Russian) 

Prospects for studying the (2~—,K°) reaction at PILAC, 16:11868 
(R;US) 

PION MINUS-PROTON INTERACTIONS 

Prospects for studying the (2 ~,K°) reaction at PILAC, 16:11868 
(R;US) 

PION PLUS REACTIONS 

(x*, K*) experimental difficulties, 16:11437 (R;US) 

Distribution of photoemulsion nuclei by 60-170 MeV pions, 
16:11755 (IA;SU;In Russian) 

Mechanism of 60 MeV pion capture by nuclei, 16:11756 
(IA;SU;In Russian) 





PION-NUCLEON INTERACTIONS 

Measurement of observables in the pion-nucleon system and 
investigation of charge symmetry in SH and °He: Progress re- 
port, 15 May 1988-1 December 1990, 16:11439 (R;US) 

PIONIC ATOMS 

On the two-particle absorption of slow «— mesons by atomic 

nuclei, 16:11275 (IA;SU;In Russian) 
PIONS 

Flavor production in e*e~ annihilation and in proton- proton in- 
teractions, 16:11317 (R;US) 

On the role of nucleon-nucleon correlations subthreshold x 
mesons in emission process in ion-ion collisions, 16:11783 
(IA;SU;In Russian) 

Spectral and angular distributions of 7 mesons in heavy ion re- 
actions at intermediate energies, 16:11782 (IA;SU;In Russian) 

PIPELINES 

16:10465 (PA;CA) 

Erosion control on a steeply sloped pipeline right-of-way in 
southwestern Pennsylvania, 16:11007 (R;US) 

PIPES 

Application of G+-method to nondestructive quality control of 

coating thickness, 16:9812 (IA;SU;In Russian) 
PISTONS 

Improved materials for durable rings, liners, and injector noz- 

zles, 16:10316 (R;US) 
PITCHES 

Development of an advanced, continuous mild gasification pro- 
cess for the production of coproducts: Quarterly technical 
progress report 9, July-September 1990, 16:9360 (R;US) 

Summaries of the studies published in No.88 Cokes Special 
Meeting held in April 1990 by Cokes Department of The Fuel 
Society of Japan, 16:9388 (1;JP;in Japanese) 

PITTING CORROSION 

Corrosion behavior of stainless steels for seawater applications, 

16:10343 (R;JP;in Japanese) 
PIXE ANALYSIS 

Use of “PIXE” method in multi-element analysis of Lower- 

Silesian serpentine marbles, 16:10601 (RA;PL;In Polish) 
PLACENTA 

Preparation of Tc-99m human serum albumin using stannous 

citrate and stannous chloride, 16:11123 (IA;EG) 
PLANNING 

COMPLEAT [Community-Oriented Model for Planning Least- 
Cost Energy Alternatives and Technologies]: A planning tool for 
publicly owned electric utilities: Final report, 16:10179 (R;US) 

PLANT CELLS 
[Analysis of proteins essential for Agrobacterium mediated DNA 
transfer to plant cells]: [Progress report], 16:11105 (R;US) 
PLANTS 
See also TREES 
VEGETABLES 

Characterization of a defective interfering RNA that contains a 
mosaic of a plant viral genome: Annual report, 1989, 
16:11141 (R;US) 

Distribution and migration of radionuclides in soils and their up- 
take in plants after the Chernobyl reactor accident, 16:11018 
(1;AT;In German) 

Environmental surveillance master 
16:11070 (R;US) 

Site environmental report for 1989, 16:10990 (R;US) 

PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLASMA 
See also COLD PLASMA 
COLLISIONAL PLASMA 
EQUILIBRIUM PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
RELATIVISTIC PLASMA 

Activities related to the collection, evaluation and dissemination 
of atomic and molecular (A+M) data for nuclear fusion at the 
Kurchatov Institute of Atomic Energy, 16:12072 (RA;XA) 
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PLASTIC FOAMS 


Activity report 89/90 at Data and Planning Center (DPC), Na- 
tional Institute of Fusion Science (NIFS), 16:12074 (RA;XA) 

Department of Thermonuclear Research. Annual report 1988, 
16:12076 (R;PL) 

Relaxed states with plasma flow, 16:12089 (R;US) 

PLASMA (QUARK) 
See QUARK MATTER 
PLASMA ARC SPRAYING 

Mathematical modeling of transport phenomena in plasma sys- 
tems - (Mathematical modeling of plasma systems), 16:10347 
(RA;US) 

PLASMA ARC WELDING 

Mathematical modeling of transport phenomena in plasma sys- 
tems - (Mathematical modeling of plasma systems), 16:10347 
(RA;US) 

The collaborative program of research in engineering science: 
Annual report, September 1, 1989-December 31, 1990, 
16:10674 (R;US) 

PLASMA DIAGNOSTICS 

A new approach to fast neutron diagnostic simulation: Monte 
Carlo with shower and drizzle splittings and finite close- 
collision treatment, 16:12092 (R;IT) 

lon temperature and poloidal rotation profiles for NBI heated 
plasma in CHS, 16:12114 (RA;JP) 

Nuclear test experimental science: Annual report, fiscal year 
1989, 16:10909 (R;US) 

PLASMA DIAMAGNETISM 

Gyrokinetic theory of fast-wave transmission with arbitrary par- 
allel wave number in a non-uniformly magnetized plasma, 
16:12077 (R;GB) 

PLASMA FOCUS 
Investigation of energetic electron beam and X-ray generated in 
a plasma focus, 16:12096 (IA;EG) 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
JOULE HEATING 

Equilibrium gradient effects in the theory of Alfven wave heating, 

16:12110 (R;CH) 
PLASMA INSTABILITY 

Considerations of ion temperature gradient driven turbulence, 
16:12118 (R;US) 

Magnetic reconnection and precursor effect in coaxial dis- 
charge, 16:12098 (IA;EG) 

PLASMA SHEATH 

Analytical solutions and particle simulations of cross-field 
plasma sheaths, 16:12119 (R;US) 

Magnetic reconnection and precursor effect in coaxial dis- 
charge, 16:12098 (IA;EG) 

PLASMA SHEET 

Association of an auroral surge with plasma sheet recovery and 
the retreat of the substorm neutral line, 16:11233 (R;US) 

Electromagnetic ion/ion cyclotron instability, 16:11232 (R;US) 

PLASMA SIMULATION 

Adaptive grids and implicit differencing applied to plasma simu- 
lation, 16:12107 (R;US) 

Electronics Research Laboratory, Plasma Theory and 
Simulation Group annual progress report, January 1, 1989- 
December 31, 1989, 16:12086 (R;US) 

Improvements in the gyrokinetic simulation method, 16:12122 
(R;US) 

Parallel processing for a 1-D time-dependent solution to impurity 
rate equations for fusion plasma simulations, 16:12132 (R;US) 

Particle-in-cell plasma simulation codes on the connection ma- 
chine, 16:12081 (R;US) 

PLASMIDS 

[Analysis of proteins essential for Agrobacterium mediated DNA 

transfer to plant cells]: [Progress report], 16:11105 (R;US) 
PLASTIC FOAMS 

Microcellular foams prepared from demixed polymer solutions, 
16:10548 (R;US) 

The mechanical behavior of microcellular foams, 16:10551 
(R;US) 

Thermal properties of polyisocyanurate foam board insulation 
blown with CFC-11 substitutes, 16:10249 (R;US) 
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Interferometry, streak photography, and stereo photography of 
laser- driven miniature flying plates, 16:10923 (R;US) 
PLATING SOLUTIONS 
See PROCESS SOLUTIONS 
PLATINUM 

Preparation of mass spectrometer test filaments, 16:9608 (R;US) 

Thin film reactions on alloy semiconductor substrates, 16:10652 
(R;US) 

PLATINUM 194 

Effect of charge distribution in atom on the bremsstrahlung pro- 

duction, 16:11772 (IA;SU;In Russian) 
PLATINUM ALLOYS 

Chemical interactions in multimetal/zeolite catalysts: Progress 

report, January 7, 1990—January 6, 1991, 16:10619 (R;US) 
PLATINUM ISOTOPES 

See also PLATINUM 194 

Electric monopole transitions and shape coexistence in nuclei, 
16:11643 (R;US) 

Spectroscopic techniques in the study of radioactive nuclei far 
from stability: Results for the Z=82 region, 16:11438 (R;US) 

The structure of nuclei far from beta stability: Progress report, 
May 15, 1990—May 14, 1991, 16:11594 (R;US) 

PLATINUM METALS 
See also PALLADIUM 
PLATINUM 
RUTHENIUM 

Nobile metals: chemistry and analysis: CCollection of scientific 

papers, 16:10590 (I;SU;In Russian) 
PLUGGING AGENTS 

Development of methods for controlling premature oxygen 
breakthrough during fireflooding: Final report, June 2, 1989— 
October 1, 1990, 16:9536 (R;US) 

PLUMES 

Project WIND, phase IV, dispersion study: Aerial smoke plume 
observations and surface layer turbulence measurements. Part 
2. Wind and temperature spectral analysis, 16:10989 (R;DK) 

PLUTONIUM 

A feasibility study of PIMS for the Dounreay evaporator cell, 
16:9776 (R;GB) 

A new reagent for uranium - plutonium partitioning, 16:9605 
(R;FR) 

Excitation of transuranium element X radiation L-series by pro- 
tons with energy of 20-80 MeV, 16:11276 (IA;SU;In Russian) 

Fourth annual civil plutonium figures published, 16:9625 (1;GB) 

Installation and calibration of a lung counter at Health and 
Safety Laboratory, IGCAR, 16:11918 (R;IN) 

Monitoring of plutonium in high active waste streams of Purex 
process by alpha spectrometry, 16:9603 (R;IN) 

Results of the metallographic examination of the Ta crucible 
used in the M.S.E. runs, 16:9610 (R;US) 

Studies on the sorption behaviour of plutonium and fission prod- 
ucts on stannic antimonate, 16:9602 (R;IN) 

Study on plutonium distribution in Palomares ecosystem after 
an accidental aerosol release of transuranic radionuclides, 
16:10565 (1;ES;in Spanish) 

Study on plutonium distribution in Palomares ecosystem after 
an accidental aerosol release of transuranic radionuclides, 
16:9758 (1;ES;in Spanish) 

Study on plutonium distribution in Palomares ecosystem after 
an accidental aerosol release of transuranic radionuclides, 
16:10565 (1;ES;in Spanish) 

Study on plutonium distribution in Palomares ecosystem after 
an accidental aerosol release of transuranic radionuclides, 
16:9758 (1;ES;In Spanish) 

PLUTONIUM 238 

Environmental monitoring at Mound, 1989 report, 16:10979 
(R;US) 

Potential health risks from postulated accidents involving the 
Pu-238 RTG [radioisotope thermoelectric generator] on the 
Ulysses solar exploration mission, 16:11190 (R;US) 

Research in radiobiology: Annual report of work in progress in 
immunobiology of experimental host-tumor relationships, 
16:11179 (R;US) 
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PLUTONIUM 239 

Installation and calibration of a lung counter at Health and 
Safety Laboratory, IGCAR, 16:11918 (R;IN) 

Isotopic ratios of actinides used in British nuclear trials at Mar- 
alinga and Emu, 16:11005 (R;AU) 

PLUTONIUM 239 TARGET 

Study on electron radiation in 2°°Pu fission by resonance and 

thermal neutrons, 16:11624 (R;SU;In Russian) 
PLUTONIUM 240 

Isotopic ratios of actinides used in British nuclear trials at Mar- 

alinga and Emu, 16:11005 (R;AU) 
PLUTONIUM COMPOUNDS 

Compilation/validation of thermodynamic data for plutonium for 

nuclear waste disposal, 16:9701 (R;US) 
PLUTONIUM DIOXIDE 

Certification of a plutonium dioxide reference material for ele- 
mental analyses (EC-NRM 210), 16:10566 (R;FR) 

Potential health risks from postulated accidents involving the 
Pu-238 RTG [radioisotope thermoelectric generator] on the 
Ulysses solar exploration mission, 16:11190 (R;US) 

PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC CONTROLLERS 
Actuator setup and diagnostics for pneumatic-operated valves, 
16:10103 (RA;US) 
PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLARIZED BEAMS 

Polarized protons at RHIC, 16:10794 (R;US) 

The effect of polarization over 2nd harmonic in laser light scat- 
tering by free electrons, 16:11280 (R;XA) 

POLLUTANTS 

Analysis of stream bed sediments of Four Mile Creek, 16:11089 
(R;US) 

Electric power annual 1989 (Contains glossary), 16:10219 (R;US) 

Environmental surveillance master sampling schedule, 
16:11070 (R;US) 

POLLUTION (THERMAL) 
See THERMAL POLLUTION 
POLLUTION CONTROL EQUIPMENT 
See also ACOUSTIC AGGLOMERATORS 
AIR FILTERS 
BAGHOUSES 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 

Microtube Strip Heat Exchanger: Quarterly technical report, 

quarter ending 4 December 1990, 16:10717 (R;US) 
POLLUTION REGULATIONS 

Environmental audit, Bonneville Power Administration, lower 

Columbia area, 16:10181 (R;US) 
POLONIUM 205 
Study on low-energy region of electron spectrum at 
205Po-,205Bj decay, 16:11601 (IA;SU;In Russian) 
POLY(ISOBUTYLENE OXIDE) 
See EPOXIDES 
ORGANIC POLYMERS 
POLY(VINYLIDENE FLUORIDE) 
See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYVINYLS 
POLYACETYLENES 
lonic two photon states and optical nonlinearity in x-conjugated 
polymers, 16:10554 (R;US) 
POLYACRYLONITRILE 
See ORGANIC POLYMERS 
POLYAMIDES 

See also POLYURETHANES 

A new approach in ultrapurification of coal by selective floccula- 
tion: Annual report, 16:9371 (R;US) 

Field demonstration of in situ grouting of radioactive solid waste 
burial trenches with polyacrylamide, 16:9637 (R;US) 





POLYCYCLIC AROMATIC HYDROCARBONS 

Hydrogen donor abilities of polycyclic hydroaromatic com- 
pounds, 16:9396 (IA;JP;in Japanese) 

Novel sorbents for coal conversion wastewater treatment: Final 
report, September 16, 1987—September 15, 1990, 16:9490 
(R;US) 

Papers published in No. 56 Meeting of The Fuel Society of 
Japan and No. 26 Coal Science Conference jointly held in 
1989, 16:9394 (I;JP;in Japanese) 

POLYCYCLIC SULFUR HETEROCYCLES 
The thermodynamic properties of 2,3-benzothiophene, 16:9546 
(R;US) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Roles of additives and surface control in slurry atomization: 
Quarterly report, 16:9470 (R;US) 
POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENES 

Induced effects of gamma-rays and fast neutrons on the D.C. 
electric resistivity of polyethylene for high level dosimetry, 
16:10916 (IA;EG) 

Small-angle X-ray scattering investigation of the porous struc- 
ture of the nuclear filters, 16:10540 (IA;SU) 

Synthetic surfaces as models for biomineralization substrates, 
16:10544 (R;US) 

POLYMERS 
See also ORGANIC POLYMERS 
SILICONES 

Design considerations for multi component molecular-polymeric 
nonlinear optical materials, 16:10552 (R;US) 

Polymer characterization using the time-resolved phosphores- 
cence of singlet oxygen as a spectroscopic probe, 16:10611 
(R;US) 

Radioluminescent polymer lights, 16:10669 (R;US) 

Resonant method for the measurement of the glass transition 
temperature at high frequencies, 16:10536 (R;XA) 

Simulation of solvent induced swelling behavior of coal using 
synthetic polymer, 16:9479 (IA;JP;In Japanese) 

The effect of porous support composition and operating param- 
eters on the performance of supported liquid membranes, 
16:10607 (R;US) 

POLYNEUTRONS 
See also TETRANEUTRONS 
'  TRINEUTRONS 

Reaction on hydrogen - a new method of search for polyneutrons 
in ternary fission of heavy nuclei, 16:11614 (IA;SU;In Russian) 

Stability of polyneutron systems, 16:11655 (IA;SU;In Russian) 

POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSACCHARIDES 

See also STARCH 

Effect of addition of polysaccharides on the properties of coal 
water slurry, 16:9510 (IA;JP;in Japanese) 

POLYSTYRENE 
Microcellular foams prepared from demixed polymer solutions, 
16:10548 (R;US) 

POLYSULFIDES 

See SULFIDES 
POLYTETRAOXANE 

See ORGANIC POLYMERS 
POLYTHENE 

See POLYETHYLENES 
POLYTHIONATES 

See SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 

See SULFUR COMPOUNDS 
POLYURETHANES 

Polyurethane network with or without furan derivatives for 
containment of radioactive wastes: Relationship structure- 
properties, 16:10533 (R;FR;In French) 

Simple stressed-skin composites using paper reinforcement, 
16:10456 (R;US) 


PORTLAND CEMENT 


POLYVINYLS 
See also POLYSTYRENE 
Crosslinkage in coal extracts, 16:9443 (IA;JP;In Japanese) 


PONDS (COOLING) 
See COOLING PONDS 


POPLARS 
Short rotation forestry as a source of energy: Final report, 
16:9821 (R;LU) 
PORE STRUCTURE 
See POROSITY 


PORK 
See MEAT 


POROSITY 
Nuclear techniques in the oil industry, 16:11015 (RA;XA) 


POROUS MATERIALS 

Combustion and heat transfer in porous media: Final report, 
16:10737 (R;US) 

Laboratory setup and results of experiments on two-dimensiona! 
multiphase fiow in porous media, 16:11032 (R;US) 

Review of models in available nonisothermal 2-phase flow 
codes, 16:9706 (R;US) 

PORTLAND CEMENT 

Energy conservation potential of Portland Cement particle size 
distribution control: Phase 3, Improved control of the finish 
grinding process in cement manufacture: First quarterly tech- 
nical progress report, 1 January 1985-30 March 1985, 
16:10517 (R;US) 

Energy conservation potential of Portland Cement particle size 
distribution control: Phase 2, Quarterly progress report, 1 
February 1982-30 April 1982, 16:10510 (R;US) 

Energy conservation potential of Portland Cement particle size 
distribution control: Phase 3, Improved control of the finish 
grinding process in cement manufacture: Quarterly technical 
progress report, 1 July 1985-30 September 1985, 16:10519 
(R;US) 

Energy conservation potential of Portland Cement particle size 
distribution control: Phase 3, improved control of the finish 
grinding process in cement manufacture: Technical quarterly 
progress report, 1 July 1986-30 September 1986, 16:10523 
(R;US) 

Energy conservation potential of Portland Cement particle size 
distribution control: Phase 3, improved control of the finish 
grinding process in cement manufacture: Quarterly technical 
progress report, 1 April 1985-30 June 1985, 16:10518 (R;US) 

Energy conservation potential of Portland cement particle size 
distribution control, Phase 2: [Fourth] quarterly progress re- 
port for the period 1 November 1982-31 January 1983, 
16:10512 (R;US) 

Energy conservation potential of Portland cement particle size 
distribution control: Phase 2, Quarterly progress report, 1 Au- 
gust 1983-31 October 1983, 16:10515 (R;US) 

Energy conservation potential of Portland cement particle size 
distribution control: Phase 3, Improved control of the finish 
grinding process in cement manufacture: Technical quarterly 
progress report, 1 January 1986-31 March 1986, 16:10521 
(R;US) 

Energy conservation potential of Portland cement particle size 
distribution control: Phase 3, Improved control of the finish 
grinding process in cement manufacture: Technical quarterly 
progress report, 1 April 1986-30 June 1986, 16:10522 (R;US) 

Energy conservation potential of Portland cement particle size 
distribution control, Phase 2: Quarterly progress report, 
February 1, 1983—April 30, 1983, 16:10513 (R;US) 

Energy conservation potential of Portland cement particle size 
distribution control, Phase 2: [Fourth] quarterly progress re- 
port for the period 1 November 1982-31 January 1983, 
16:10512 (R;US) 

Energy conservation potential of portland cement particle size 
distribution control: Phase 2: Quarterly progress report, Au- 
gust 1, 1982—October 31, 1982, 16:10511 (R;US) 

Energy conservation potential of portland cement particle size 
distribution control: Phase 2: Quarterly progress report, May 
1, 1983—July 31, 1983, 16:10514 (R;US) 
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PORTLAND CEMENT 


Estimation of geochemical behavior of concretes placed at 
Yucca Mountain, 16:9704 (R;US) 

improved control of the finish grinding process in cement manu- 
facture: Progress report, 1 July 1985—September 30, 1985, 
16:10520 (R;US) 

PORTS 
See HARBORS 
POSITION SENSITIVE DETECTORS 

Position sensitive detector of charged particles on base of mi- 
crochannel plates, 16:10890 (IA;SU;In Russian) 

Position sensitive detector of fast neutrons on base of hodoscopic 
photoelectron multiplier, 16:10898 (IA;SU;In Russian) 

POSITIVE IONS 

See CATIONS 

POSITRON BEAMS 

Intense monoenergetic positron beam production and applica- 
tions at Oak Ridge National Laboratory, 16:11242 (R;US) 

Operating instructions for ORELA [Oak Ridge Electron Linear 
Accelerator] positron beam line, 16:10785 (R;US) 

POSITRON CHANNELING 
On charged particle radiation in heterogeneous solids, 16:11943 
(IA;SU;In Russian) 
POSITRON-ATOM COLLISIONS 
330.6-keV electron line in e* + Th interactions, 16:11622 (R;JP) 
POSITRON-ELECTRON-PROTON STORAGE RING 
See PEP STORAGE RINGS 
POSITRONIUM 

Relativistic effects in -~-y decays of P-wave positronium and qq- 

bar systems, 16:11359 (R;GB) 
POSITRONIUM COMPOUNDS 

Three models of the aston generation, 16:11273 (IA;SU;In Rus- 

sian) 
POSITRONS 

Application of 6+-method to nondestructive quality control of 
coating thickness, 16:9812 (IA;SU;In Russian) 

Low energy positron diffraction from Cu(111): Importance of 
surface loss processes at large angles of incidence, 16:12022 
(R;US) 

POTASSIUM 

A fixed granular-bed sorber for measurement and control of al- 
kali vapors in PFBC [pressurized fluidized-bed combustion], 
16:9346 (R;US) 

Improved methods of reductive alkylation.: Application to 
residues of solvent-extracted Yubari coal, 16:9432 (IA;JP;In 
Japanese) 

Neutron data evaluations of °'P, S and K, 16:11883 (RA;CN) 

POTASSIUM OXIDES 

Direct conversion of methane to C.,, and liquid fuels: Fourth 
quarterly technical progress report, July 1-September 30, 
1988, 16:9365 (R;US) 

Direct conversion of methane to C2’s: Fifth quarterly technical 
Frogress report, October 1—-December 31, 1988, 16:9366 
(R;US) 

Positron lifetime studies of defect structures in Ba;_,K,BiOs, 
16:10503 (R;US) 

POTATO TUBERS 

See POTATOES 

POTATOES 
Quality evaluation of irradiated Holland onion bulbs and potato 
tubers after shipment to Egypt, 16:11164 (IA;EG) 
POTENTIAL (ELECTRIC) 
See ELECTRIC POTENTIAL 
POWDERS 

Laser synthesis and crystallographic characterization of ultrafine 

SiC powders, 16:10487 (R;IT) 
POWER DISTRIBUTION 

IAENODE, a multi-dimensional nodal code, 16:10052 (RA;XA) 

Pinwise LWR power distribution derived from nodal diffusion cal- 
culations. Part 1: Final report, part |: method development 
and mathematical modelling, 16:10057 (R;CH) 

Pinwise LWR power distribution derived from nodal diffusion cal- 
culations. Part 2: Final report, part Il: software development 
and validation, 16:10058 (R;CH) 
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POWER DISTRIBUTION SYSTEMS 
Eigenanalysis of large electric power systems, 16:9891 (R;US) 
POWER GENERATION 

See also COGENERATION 

Extracts: costs of electricity-saving. [in the USA and West Ger- 
many], 16:10244 (R;GB) 

Power situation in the ECE region, 16:10040 (IA;CS;In Czech) 

Reactor parameters for European economic, safety and envi- 
ronmental studies, 16:12123 (R;GB) 

Spent fuel management: Current status and prospects 1990: 
Proceedings of the regular advisory group meeting, held in Vi- 
enna, 19-22 March 1990, 16:9619 (R;XA) 

POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 
POWER REACTORS 

See also ARDENNES REACTOR 
BROWNS FERRY-2 REACTOR 
CATTENOM-3 REACTOR 
CATTENOM-4 REACTOR 
CHERNOBYLSK-4 REACTOR 
DIABLO CANYON-1 REACTOR 
DIABLO CANYON-2 REACTOR 
EBR-2 REACTOR 
EMSLAND REACTOR 
GARIGLIANO REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
GUNDREMMINGEN-2 REACTOR 
KANUPP REACTOR 
KRSKO REACTOR 
LA SALLE COUNTY-1 REACTOR 
LA SALLE COUNTY-2 REACTOR 
LAGUNA VERDE-1 REACTOR 
MIDLAND-1 REACTOR 
MIDLAND-2 REACTOR 
PEC BRASIMONE REACTOR 
PEACH BOTTOM-1 REACTOR 
PEACH BOTTOM-2 REACTOR 
PEACH BOTTOM-3 REACTOR 
SEQUOYAH-1 REACTOR 
SEQUOYAH-2 REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
THREE MILE ISLAND-2 REACTOR 
VOGTLE-1 REACTOR 
VOGTLE-2 REACTOR 
VOGTLE-3 REACTOR 
VOGTLE-4 REACTOR 
WAGR REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 

Advanced fuel technology and performance: Current status and 
trends: Proceedings of an advisory group meeting held in Vi- 
enna, 27-29 November 1989, 16:10106 (R;XA) 

Present status of the NET IBK computer code package for 
in-core fuel management and related core parameter calcula- 
tions, 16:9903 (RA;XA) 

The TORES code for fuel elements physics calculations, 
16:9904 (RA;XA) 

POWER SUBSTATIONS 

Corona and its impact on attenuation and distortion of travelling 

waves, 16:10158 (R;IT) 
POWER SUPPLIES 

See also SPACECRAFT POWER SUPPLIES 

16:10265 (PA;CA) 

Thulium heat source IR&D Project 91-031: First trimester status 
report, January 16, 1991, 16:9815 (R;US) 

POWER SYSTEMS 
See also BRAYTON CYCLE POWER SYSTEMS 
INTERCONNECTED POWER SYSTEMS 

Integrated analysis software for bulk power system stability, 

16:10155 (R;JP;in Japanese) 





PROTACTINIUM 232 


POWER TRANSMISSION LINES 


Fundamental study on applicability of spread spectrum system 
on power distribution line carrier control, 16:12248 (R;JP;in 
Japanese) 

PRASEODYMIUM 

Direct conversion of methane to Co's and liquid fuels: Sixth 
quarterly technical progress report, January 1—March 31, 
1989, 16:9367 (R;US) 

Direct conversion of methane to Cz’s: Fifth quarterly technical 
progress report, October 1—December 31, 1988, 16:9366 
(R;US) 

PRASEODYMIUM 141 

Nonstatistical effects in high-excited states of nuclei, 16:11710 

(IA;SU;In Russian) 
PRASEODYMIUM 141 TARGET 

Analysis of intermediate structure in (7, n) cross sections on nu- 

clei with N=82, 16:11551 (IA;SU;In Russian) 
PRASEODYMIUM 142 

Change of M3+E4 conversion transition rate (Planck constant w 
= 3.683 + 0.004 keV) of '42™Pr isomer at variations of va- 
lence band of atom, 16:11647 (R;SU;In Russian) 

PRASEODYMIUM ISOTOPES 
See also PRASEODYMIUM 141 
PRASEODYMIUM 142 

Proton decay of the '*’Pr and ''”La nuclei, 16:11768 (IA;SU;In 

Russian) 
PREAMPLIFIERS 

Monolithic radiation hard charge sensitive preamplifier using 
junction field effect transistors, 16:10913 (R;US) 

Radiation damage studies on hybrid preamplifiers, 16:10915 
(R;US) 

PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRECURSOR 

Characterization of the heavy fractions of coal extracts, 16:9484 
(IA;JP;In Japanese) 

Study on the chromatographic analysis of the brown coal- 
derived preasphaltenes. Part 2, 16:9455 (IA;JP;In Japanese) 

PREPARATION (SAMPLE) 
See SAMPLE PREPARATION 
PRESSURE GAGES 

Impulse gage development for the 100-200 ktap range: Final re- 

port, 16:10947 (R;US) 
PRESSURE VESSELS 

Analysis of temperature fields in WWER-1000 pressure vessel, 
16:10001 (IA;CS;In Czech) 

Applying the results of R+D of automated welding and overlay- 
ing methods in the manufacture of the 1st set of WWER-1000 
pressure vessel and reactor lid, 16:10073 (IA;CS;In Czech) 

Experimental checking of lifetime of main bolted joint of reactor 
pressure vessel, 16:9999 (IA;CS;In Czech) 

Properties and repairs of overlays of 1000 MW light-water reac- 
tor pressure vessels, 16:9993 (IA;CS;in Czech) 

Reliability of welding joints of pressurized light-water reactor 
vessels, 16:9987 (IA;CS) 

Safety of nuclear reactor pressure vessels, 16:10006 (IA;CS;in 
Czech) 

PRESSURIZED HEAVY WATER COOLED/MODERATED REAC- 
TOR 
See PHWR TYPE REACTORS 
PRESSURIZED WATER COOLED MODERATED REACTOR 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESSURIZERS 

Comparative calculations on selected two-phase flow phenom- 

ena using major PWR system codes, 16:9945 (R;FR) 
PRIMARY COOLANT CIRCUITS 

An on-line real-time system for fatigue crack growth monitoring, 

16:10124 (R;US) 
PROBES 

Artificial snowfall, 16:11210 (IA;JP;in Japanese) 

Probe for particle position and velocity vector measurement: 
Technical note, 16:9518 (R;US) 


PROCESS DEVELOPMENT UNITS 
Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Quarterly report, 
January—March 1990, 16:9358 (R;US) 
PROCESS SOLUTIONS 
Preliminary evaluation of the electrapette for possible use in the 
glovebox for pipetting plutonium solutions, 16:10606 (R;US) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PRODUCTION 
Artificial snowfall, 16:11210 (IA;JP;In Japanese) 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION REACTORS 
An on-line real-time system for fatigue crack growth monitoring, 
16:10124 (R;US) 
Groundwater modeling of the proposed new production reactor 
site, Savannah River Site, South Carolina, 16:11087 (R;US) 
Software Project Management Plan for the Integrated Systems 
Code (ISC) of New Production Reactor — Modular High Tem- 
perature Gas Reactor, 16:10019 (R;US) 
PRODUCTIVITY 
Classifying forest productivity at different scales, 16:9820 (R;US) 
Screening and selection of herbaceous species for biomass pro- 
duction in the Midwest/Lake States: Final report, 1985-1989, 
16:9826 (R;US) 
PROGRAMMING 
See also LINEAR PROGRAMMING 
PARALLEL PROCESSING 
Understanding large software systems with the utility XREG, 
16:12229 (R;US) 
PROMETHIUM 143 
Nonstatistical effects in high-excited states of nuclei, 16:11710 
(IA;SU;In Russian) 
PROMETHIUM 144 
Determination of probabilities of L and K capture in decays of 
144m and 15 Au, 16:11545 (IA;SU;In Russian) 
PROMETHIUM 147 TARGET 
Some limitations of detailed balance for inverse reaction calcu- 
lations in the astrophysical p-process, 16:11228 (R;US) 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE 
Solid state, surface and catalytic studies of oxides: Progress re- 
port, February 1, 1990—January 31, 1991, 16:10485 (R;US) 
Winter fuels report, week ending February 22, 1991 (Contains 
glossary), 16:9553 (R;US) 
PROPARGYL RADICALS 
Studies of combustion kinetics and mechanisms: Progress re- 
port, June 1, 1989—December 31, 1990, 16:10622 (R;US) 
PROPELLANTS 
Hot gas side heat transfer characteristics of LOX/H2 and 
LOX/HC type propellants, 16:10318 (R; JP} 
PROPENE 
See PROPYLENE 
PROPERTIES (CHEMICAL) 
See CHEMICAL PROPERTIES 
PROPULSION SYSTEMS 
MHD [magnetohydrodynamic] undersea propulsion: A novel 
concept with renewed interest, 16:10309 (R;US) 
Performance and flow characteristics of MHD seawater thruster, 
16:10308 (R;US) 
PROPYLENE 
Cask systems development program seal technology, 16:10698 
(R;US) 
PROTACTINIUM 224 
Characteristics of alpha decay of 22” Np new isotope and some nu- 
clides in the range of 85<Z<92, 16:11419 (IA;SU;in Russian) 
PROTACTINIUM 232 
Decay duration of excited nuclei of protactinium isotopes, 
16:11616 (IA;SU;In Russian) 
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PROTACTINIUM 232 


Transition state density of excited nuclei of protactinium iso- 

topes, 16:11617 (IA;SU;in Russian) 
PROTACTINIUM 233 

Decay duration of excited nuclei of protactinium isotopes, 
16:11616 (IA;SU;In Russian) 

Probability of collective motion damping in the second potential 
well, 16:11424 (IA;SU;In Russian) 

Transition state density of excited nuclei of protactinium iso- 
topes, 16:11617 (IA;SU;In Russian) 

PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTEIN STRUCTURE 

Rational redesign of biodegradative enzymes for enhanced 
bioremediation: Overview and status report for cytochrome 
P450, 16:11102 (R;US) 

PROTEINS 
See also CYTOCHROMES 
MEMBRANE PROTEINS 

Quantitative changes in sets of proteins as markers of biological 
response, 16:11194 (R;US) 

[Physiological genetics of denitrification: A route to conserving 
fixed nitrogen]: Final progress report, 16:11093 (R;US) 

PROTON BEAMS 

Polarized protons at RHIC, 16:10794 (R;US) 

Remarks on a polarized RHIC [Relativistic Heavy lon Collider], 
16:10793 (R;US) 

PROTON REACTIONS 

Emission of cumulative electrons in collisions of intermediate- 

energy ions, 16:11833 (IA;SU;In Russian) 
Absorption 

Strange particles production and absorption in nuclei at high en- 

ergies, 16:11865 (R;PL) 
Breakup Reactions 

Calculation of the *He(p,2p)*H process cross section in diffrac- 
tion approximation using the given NN-potentials, 16:11836 
(IA;SU;In Russian) 

Capture 

Potential description of radiative capture pt—“*Hey, 16:11792 

(IA;SU;In Russian) 
Charge-Exchange Reactions 

Generalized potential description of p(n)-t(h) 
16:11791 (IA;SU;In Russian) 

Microscopic analysis of nonequlibrium component of spectra in 
(p,.n) and (n,p) charge-exchange reactions, 16:11823 
(IA;SU;In Russian) 

Microscopic analysis of the 5Fe(p,n)5*Co and 54Fe(n,p)*4Mn re- 
actions spectra at Ey ~300MeV, 16:11718 (IA;SU;In Russian) 

Coulomb Scattering 

On accounting of coulomb interaction in diffraction scattering of 

protons and deuterons by nuclei, 16:11844 (IA;SU;In Russian) 
Cross Sections 

Cross section of radioactive nuclide production in targets irradi- 
ated by 1 GeV protons, 16:11431 (IA;SU;In Russian) 

Cross section of spaligenic radioactive nuclides production in 
thin Co,Ni,Cu and Zn targets irradiated by 660MeV protons 
(Ga,Zn,Cu,Ni,Co,Fe,Mn,Cr,V,Sc,K radioisotopes.), 16:11432 
(IA;SU;In Russian) 

Differential Cross Sections 

Semiempirical method for calculation of double differential cross 
sections of (p,n) reactions in the high energy range, 16:11849 
(IA;SU;In Russian) 

Diffraction 

On accounting of coulomb interaction in diffraction scattering of 

protons and deuterons by nuclei, 16:11844 (IA;SU;In Russian) 
Elastic Scattering 

Generalized potential description of p(n)-t(h) 

16:11791 (IA;SU;In Russian) 
Knock-Out Reactions 

Study on the structure of 2S-1d shell nuclei by method of quasi- 

elastic nucleon knock-out, 16:11870 (R;SU;in Russian) 
Light Nuclei 

Cross section of radioactive nuclide production in targets irradi- 

ated by 1 GeV protons, 16:11431 (IA;SU;In Russian) 


scattering, 


scattering, 
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Neutron Transfer 

New approach to calculation of form factors of neutron direct 

transfer reaction, 16:11803 (IA;SU;In Russian) 
Nuclear Reaction Kinetics 

Investigation of the 2°°Bi(d,n)??°Po and ?°°Bi(p,7)?!°Po reac- 

tions, 16:11608 (IA;SU;In Russian) 
Optical Models 

Analysis of data of scattering of low and mean-energy protons 
by ®-65Cu nuclei in the framework of dispersion optical 
model, 16:11749 (IA;SU;In Russian) 

Analysis of data on proton scattering with E,<50 MeV by 2°Mg 
nuclei in the framework of dispersion optical model, 16:11748 
(IA;SU;in Russian) 

Particle Production 

Strange particles production and absorption in nuclei at high en- 

ergies, 16:11865 (R;PL) 
Quasi-Free Reactions 

Role of experimental effects in study of complanar (p,px) reac- 

tions, 16:11421 (IA;SU;In Russian) 
Ternary Fission 

Study on the processes of °58U nuclei fission with large follow- 
ing charged particles and on the three fragments comparable 
on mass by protons with 1GeV energy, 16:11623 (R;SU;In 
Russian) 

PROTON-ANTIPROTON INTERACTIONS 

Inclusive production and polarization of A/A in hadron proton in- 
teractions, 16:11304 (R;US) 

Precision analysis of Ay_—pars—bar and the gluon distribution and 
its implication for jet and top quark cross sections, 16:11362 
(R;GB) 

Scattering, diffraction and multiparticle production on hadron 
and nuclei at high energy, 16:11866 (R;SU) 

PROTON-INDUCED X-RAY EMISSION ANALYSIS 

See PIXE ANALYSIS 

PROTON-PROTON INTERACTIONS 

Inclusive production and polarization of A/A in hadron proton in- 
teractions, 16:11304 (R;US) 

Scattering, diffraction and multiparticle production on hadron 
and nuclei at high energy, 16:11866 (R;SU) 

PROTONS 

Anti-Pauli blocking in QCD,,,;, 16:11366 (R;US) 

Flavor production in e*e~ annihilation and in proton- proton in- 
teractions, 16:11317 (R;US) 

Is there a hard gluonic contribution to the first moment of g;?, 
16:11329 (R;US) 

PROTOPLASTS 

See PLANT CELLS 
PROTRACTED IRRADIATION 

See CHRONIC IRRADIATION 
PRR-1 REACTOR 

Seismic characteristics of the area around the Philippine Re- 
search Reactor (PRR-1), 16:10116 (R;PH) 

PSEUDOMONAS 

Genetic and biochemical basis of race-specific incompatibility in 
Pseudomonas syringae pv. glycinea-soybean interactions: 
Progress reort, 16:11143 (R;US) 

Molecular biological enhancement of coal  desulfur- 
ization: Cloning and expression of the 
sulfoxide/sulfone/sulfonate/sulfate genes in Pseudomonads 
and Thiobacillae: Fifth quarterly report, July-September 
1990, 16:9384 (R;US) 

PSEUDOSCALAR MESONS 

See also BMESONS 

D MESONS 
KAONS 

Pi-1300 MESONS 
PIONS 

Decay constants and wave functions of heavy-light pseu- 

doscalars, 16:11331 (R;US) 
PSI RESONANCES 
See MESONS 
PSI-3105 RESONANCES 
See JPSI-3097 MESONS 





PSI-4300 RESONANCES 

See MESONS 

PUBLIC ATTITUDES 
See PUBLIC OPINION 
PUBLIC OPINION 
Description of interview data regarding Pittsburgh and conflu- 
ence toxic chemical accidents, 16:11199 (R;US) 
PULMONARY LAVAGE 
See LUNGS 
PULPS 
See SLURRIES 
PULSARS 

An optical and near infrared search for a pulsar in Supernova 

1987A, 16:11225 (R;US) 
PULSE AMPLIFIERS 

Studying the loading performances of multichannel spectrome- 
ters of charged particles under high counting rates, 16:10894 
(IA;SU;In Russian) 

PULSE GENERATORS 
Pulsed electron beam precharger: Technical progress report 
No. 3, March 1, 1990—May 31, 1990, 16:9494 (R;US) 
PULVERIZED FUEL ASH 
See FLY ASH 
PUMPS 
Availability 

Enhance pump reliability through improved inservice testing, 
16:10086 (RA;US) 

Panel discussion: The purpose of pump [inservice testing] IST 
programs - availability and reliability, 16:10085 (RA;US) 

Diagnostic Techniques 

Corrective measures for utility pump low flow hydraulic instabil- 
ity, 16:9921 (RA;US) 

Diagnostics used on power generation pumps, 16:10082 (RA;US) 

Hydrodynamics 

Corrective measures for utility pump low flow hydraulic instabil- 

ity, 16:9921 (RA;US) 
In-Service Inspection 

A computerized data base management program for inservice 
testing of pumps and valves, 16:10100 (RA;US) 

An engineered inspection program to meet 1990 and beyond, 
16:10104 (RA;US) 

Automated [inservice testing] IST program, 16:10101 (RA;US) 

Enhance pump reliability through improved inservice testing, 
16:10086 (RA;US) 

Introduction to ASME/ANS! OMA-1989A. Part 6 - inservice test- 
ing of pumps in light-water reactor power plants and technical 
differences between Part 6 and ASME Section VI, subsection 
IWP, 16:9920 (RA;US) 

NRC experience with pump and valve inservice testing pro- 
grams, 16:10091 (RA;US) 

Panel discussion: The purpose of pump [inservice testing] IST 
programs - availability and reliability, 16:10085 (RA;US) 

Panel discussion: [inservice testing] IST of pumps; experience 
and lessons learned, 16:10097 (RA;US) 

Perspectives on pump testing and inspection requirements in 
nuclear plants, 16:10083 (RA;US) 

Maintenance 

Mechanical predictive analysis methodology Virginia Electric 

and Power Nuclear Stations, 16:10015 (RA;US) 
Mechanical Vibrations 

Diagnostics used on power generation pumps, 16:10082 (RA;US) 

Introduction to ASME/ANS! OMA-1988, Part 6 basis of the new 
vibration measurement criteria and requirements of Part 6, 
16:10084 (RA;US) 

Measurements of vibrational parameters for pump testing, 
16:10087 (RA;US) 

Mechanical predictive analysis methodology Virginia Electric 
and Power Nuclear Stations, 16:10015 (RA;US) 

Monitoring 

Low-flow operation and testing of pumps in nuclear plants, 

16:10088 (RA;US) 
Operation 

Low-flow operation and testing of pumps in nuclear plants, 

16:10088 (RA;US) 


PWR TYPE REACTORS 
Fuel Management 


Specifications 

Introduction to ASME/ANS!I OMA-1988, Part 6 basis of the new 
vibration measurement criteria and requirements of Part 6, 
16:10084 (RA;US) 

PUREX PROCESS 

Characteristics and behaviour of interface sludges formed in the 
first extraction cycles of the purex process, 16:9604 (R;FR) 

Data processing software for Purex plant process control labo- 
ratory, 16:9601 (R;IN) 

Monitoring of plutonium in high active waste streams of Purex 
process by alpha spectrometry, 16:9603 (R;IN) 

PURITY 
See IMPURITIES 
PWR TYPE REACTORS 

See also ARDENNES REACTOR 
CATTENOM-3 REACTOR 
CATTENOM-4 REACTOR 
DIABLO CANYON-1 REACTOR 
DIABLO CANYON-2 REACTOR 
EMSLAND REACTOR 
KRSKO REACTOR 
MIDLAND-1 REACTOR 
MIDLAND-2 REACTOR 
QINSHAN REACTOR 
SEQUOYAH-1 REACTOR 
SEQUOYAH-2 REACTOR 
SIZEWELL-B REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
SURRY-3 REACTOR 
SURRY-4 REACTOR 
THREE MILE ISLAND-2 REACTOR 
VOGTLE-1 REACTOR 
VOGTLE-2 REACTOR 
VOGTLE-3 REACTOR 
VOGTLE-4 REACTOR 
WWER TYPE REACTORS 
ZION-1 REACTOR 
ZION-2 REACTOR 

Air Samplers 
Line-loss determination for air sampler systems, 16:10115 (R;US) 
Burnabie Poisons 

Reactivity control of a pressurized water reactor using gadolin- 

ium burnable poison in grain form, 16:9968 (RA;XA) 
Czechoslovakia 

Nuclear power plant with medium-capacity pressurized water 

reactors, 16:10005 (IA;CS;in Czech) 
Environmental Impacts 

A comparison of the radiological impact of energy production by 

fission and fusion reactions, 16:10114 (R;FR;In French) 
Fission Product Release 

International comparison on radioactive releases of PWR be- 

tween 1975 and 1988, 16:9927 (R;FR;in French) 
Fuel Assemblies 

Tools for LWR spent fuel characterization: Assembly classes 

and fuel designs, 16:9643 (R;US) 
Fuel Element Clusters 

Problems in relation to the irradiation of LWR fuel rod bundles in 

materials testing reactors, 16:9918 (RA;XA) 
Fuel Management 

Advanced in-core fuel management methods at Westinghouse, 
16:9956 (RA;XA) 

Advances in the PWR core analysis system SEANAP, 16:9950 
(RA;XA) 

BEACON - An advanced continuous core monitoring and opera- 
tional support system for pressurized water reactors, 16:9977 
(RA;XA) 

CORD - a programme package for PWR core design calcula- 
tions, 16:9957 (RA;XA) 

Calculation method for PWR burnable fuel assemblies, 16:9959 
(RA;XA) 

Evaluation of assembly cross section generator code discrepan- 
cies, 16:9912 (RA;XA) 
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PWR TYPE REACTORS 
Fuel Management 


Evaluation of cross section generator code differences assem- 
bly analysis, 16:9913 (RA;XA) 

First core design and in-core fuel management of PWR with tho- 
rium high enriched uranium, 16:9979 (RA;XA) 

Fuel management at the Pennsylvania State University, 
16:9949 (RA;XA) 

implementation of FMS-CORE MASTER on DEC minicomput- 
ers and workstations, 16:9916 (RA;XA) 

In-core fuel management in Mexico, 16:9909 (RA:XA) 

In-core fuel management method for PWR reactors using a first 
order perturbation theory, 16:9966 (RA;XA) 

In-core fuel management optimization, 16:9964 (RA;XA) 

In-core fuel management practices. Proceedings of two techni- 
cal committee meetings and workshops held in Madrid, 12-15 
July 1988, and Vienna, 4-7 December 1989, 16:9947 (R;XA) 

Nuclear code system for LWR in-core fuel management, 
16:9911 (RA;XA) 

PANTHER and the UK code package for fuel management cal- 
culations, 16:9955 (RA;XA) 

PWR core fuel management code package, 16:9963 (RA;XA) 

Reactivity control of a pressurized water reactor using gadolin- 
ium burnable poison in grain form, 16:9968 (RA;XA) 

Supercell model for PWR fuel assembly burnup and analyses of 
IAEA PWR Benchmark, 16:9971 (RA;XA) 

Using PSU LEOPARD to deplete supercells for modern PWRs, 
16:9960 (RA;XA) 


Fuel Rods 

BR3 first phase irradiation data and intermediate examinations 
of BN2 fuel rods: TRIBULATION Project, 16:9929 (R;BE) 

BRS first phase irradiation data and intermediate examinations 
of FGA1 fuel rods: TRIBULATION Project, 16:9934 (R;BE) 

BR3 first phase irradiation data and intermediate examinations 
of W3 fuel rods: TRIBULATION Project, 16:9937 (R;BE) 

BR3 second phase irradiation data and nondestructive exami- 
nations of W2 fuel rod No. 21: TRIBULATION Project, 
16:9933 (R;BE) 

Characterization report on BELGONUCLEAIRE design fuel 
rods: TRIBULATION Project, 16:9935 (R;BE) 

Fabrication and characterization data of BBR fuel rods: TRIBU- 
LATION Project, 16:9938 (R;BE) 

Final non destructive examinations on BBR2 fuel rods after irradi- 
ation in BR3/4D2 core: TRIBULATION Project, 16:9932 (R;BE) 

Final non destructive examinations on the W2 fuel rod numbers 
18, 19 and 20 after their second irradiation phase: TRIBULA- 
TION Project, 16:9943 (R;BE) 

Final non destructive examinations on the W3 fuel rod numbers 
24, 26, 27 and 28 after their second irradiation phase: 
TRIBULATION Project, 16:9944 (R;BE) 

Final nondestructive examinations on the BBR1 fuel rods after 
irradiation in BR3/4D, core: TRIBULATION Project, 16:9931 
(R;BE) 

Intermediate non destructive examinations of the BBR2 fuel 
rods after their first irradiation phase: Fast operational 
transient on rod 46 and subsequent non destructive examina- 
tions: TRIBULATION Project, 16:9942 (R;BE) 

Neutronic report concerning the irradiation of the TRIBULATION 
fuel rods in the BR3/4D1 cycle: TRIBULATION Project, 
16:9936 (R;BE) 

Neutronic report concerning the irradiation of the TRIBULATION 
fuel rods in the BR3/4D2 cycle: TRIBULATION Project, 
16:9930 (R;BE) 

Non-destructive and destructive examination of rods from 
Phase 3 of the TRIBULATION Programme: TRIBULATION 
Project, 16:9940 (R;BE) 

Non-destructive examinations of FGA2 fuel rods after fast oper- 
ational transients in BR2: TRIBULATION Project, 16:9939 
(R;BE) 

Nondestructive examinations of W2 fuel rods after fast operational 
transients in BR2: TRIBULATION Project, 16:9941 (R;BE) 


Group Constants 
Improvements in the neutron resonance treatment for cell calcu- 
lations, 16:9948 (RA;XA) 
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Loss Of Coolant 

CLAPTRAPH - a code for calculating pressure and temperature 
transients in the interconnected compartments of a total con- 
tainment enclosing a breached water reactor circuit with the 
additional feature of hydrogen ingress or generation within the 
various compartments, 16:9925 (R;GB) 

Power Distribution 

Pinwise LWR power distribution derived from nodal diffusion cal- 
culations. Part 1: Final report, part |: method development 
and mathematical modelling, 16:10057 (R;CH) 

Pinwise LWR power distribution derived from nodal diffusion cal- 
culations. Part 2: Final report, part Il: software development 
and validation, 16:10058 (R;CH) 

Pressurizers 

Comparative calculations on selected two-phase flow phenom- 

ena using major PWR system codes, 16:9945 (R;FR) 
Pumps 

Corrective measures for utility pump low flow hydraulic instabil- 
ity, 16:9921 (RA;US) 

Low-flow operation and testing of pumps in nuclear plants, 
16:10088 (RA;US) 

Mechanical predictive analysis methodology Virginia Electric 
and Power Nuclear Stations, 16:10015 (RA;US) 

Radioactive Effiuents 
Line-loss determination for air sampler systems, 16:10115 (R;US) 
Reactor Cells 

Self-shielding of a burnable poison in grain structure, 16:9958 

(RA;XA) 
Reactor Cores 

CORD - a programme package for PWR core design calcula- 
tions, 16:9957 (RA;XA) 

Comparative calculations on selected two-phase flow phenom- 
ena using major PWR system codes, 16:9945 (R;FR) 

Reactor Operation 

BEACON - An advanced continuous core monitoring and opera- 
tional support system for pressurized water reactors, 16:9977 
(RA;XA) 

Spent Fuel Storage 

Spent nuclear fuel discharges from US reactors, 1988, 16:9924 

(R;US) 
Spent Fuels 

Distribution of characteristics of LWR [light water reactor] spent 
fuel, 16:9609 (R;US) 

Status of spent UOz2 oxidation studies supporting air dry storage 
of spent fuel, 16:9620 (R;US) 

Use of fast-spectrum reactors for actinide burning, 16:10029 
(R;US) 

Thermocouples 

Implementation of an externai thermocouple model into TRAC- 

PF1/MOD2, 16:9926 (R;GB) 
Thorium Cycle 

First core design and in-core fuel management of PWR with tho- 

rium high enriched uranium, 16:9979 (RA;XA) 
Transients 

Non-destructive examinations of FGA2 fuel rods after fast oper- 
ational transients in BR2: TRIBULATION Project, 16:9939 
(R;BE) 

Nondestructive examinations of W2 fuel rods after fast operational 
transients in BR2: TRIBULATION Project, 16:9941 (R;BE) 

PYRAZINES 

Laser Raman and infrared spectroscopic studies of molecular 
systems: Structural analysis of some clathrate compounds, 
16:11279 (R;XA) 

Studies of atmospheric molecules by multiphoton spectroscopy: 
Progress report, December 1989—December 1990, 16:11248 
(R;US) 

PYRIDINES 

See also QUINOLINES 

Acetylation of coals and their caking properties, 16:9480 
(IA;JP;in Japanese) 

PYRITE 

Coal surface contro! for advanced physical fine coal cleaning 
technologies: Quarterly report, July 1, 1990—September 30, 
1990, 16:9334 (R;US) 





Enhancement of surface properties for coal beneficiation: Tech- 
nical progress report, October 1, 1990—December 31, 1990, 
16:9471 (R;US) 

Pyrite surface characterization and control for advanced fine 
coal desulfurization technologies: First quarterly technical 
progress report, September 1, 1990—November 30, 1990, 
16:9473 (R;US) 

PYRITES 

See PYRITE 
PYROCARBON 

See PYROLYTIC CARBON 
PYROLYSIS 

Flash hydropyrolysis of coals under high pressure, 16:9447 
(IA;JP;In Japanese) 

Flash pyrolysis of coal in the atmosphere containing solvent va- 
pors, 16:9450 (IA;JP;in Japanese) 

Flash pyrolysis of coals swollen by several solvents, 16:9449 
(IA;JP;In Japanese) 

Pyrolysis kinetics and composition for Posidonia shale, 16:9584 
(R;US) 

Study on coal flash pyrolysis process, 16:9391 (IA;JP;In Japan- 
ese) 

PYROLYSIS PRODUCTS 

See also CHARS 

Measurement and modeling of advanced coal conversion pro- 
cesses: 15th quarterly report, April 1, 1990-June 30, 1990, 
16:9349 (R;US) 

PYROLYTIC CARBON 

Properties of cokes obtained from heavy components in coal liq- 
uefaction residues, 16:9445 (lA;JP;ln Japanese) 

Reflectivity and filtering characteristics of pyrolytic graphite, 
16:11902 (IA;EG) 

PYROXENES 
See also DIOPSIDE 
ENSTATITE 
HEDENBERGITE 

[Electrochemical determination of the Gibbs free energy of rock- 

forming minerals]: [Progress report], 16:10527 (R;US) 
PZT 

Ferroelectric and ferroelastic domain structures in piezoelectric 

ceramics, 16:10504 (R;AU) 


Q 


Q CODES 
Quality assurance for health and environmental chemistry: 
1989, 16:10977 (R;US) 
QINSHAN REACTOR 
In-core fuel management activities in China, 16:9962 (RA;XA) 
QUADRUPOLE LINACS 
DC and RF ion accelerators for MeV energies, 16:10800 (I;NL) 
QUALITY ASSURANCE 
Analysis of offsite Emergency Planning Zones (EPZs) for the 
Rocky Flats Plant: Quality Assurance Plan, 16:11202 (R;US) 
Quality assurance for health and environmental chemistry: 
1989, 16:10977 (R;US) 
Waste management R&D Quality Assurance: An alternative ap- 
proach, 16:9722 (R;US) 
QUANTITATIVE CHEMICAL ANALYSIS 
Automated system for calculating the uncertainty of standards, 
16:10613 (R;US) 
QUANTITY RATIO 
Structural study on solvent refined coal using Curie point py- 
rolyzer, 16:9478 (IA;JP;In Japanese) 
QUANTUM CHROMODYNAMICS 
Anti-Pauli blocking in QCD,,,;, 16:11366 (R;US) 
Novel tests of quantum chromodynamics in electro-production, 
16:11365 (R;US) 
On the value of gluonic condensate in quantum chromodynam- 
ics, 16:11354 (R;SU) 
Polarized protons at RHIC, 16:10794 (R;US) 
Surface tension in QCD, 16:11379 (R;US) 


QUARKS 


QUANTUM ELECTRODYNAMICS 
On the temperature corrections for QED operators in the super- 
strong magnetic field, 16:11399 (R;SU;In Russian) 
QUANTUM FIELD THEORY 
See also LATTICE FIELD THEORY 

PHI4-FIELD THEORY 

QUANTUM CHROMODYNAMICS 
QUANTUM ELECTRODYNAMICS 
QUANTUM GRAVITY 

YUKAWA NONLOCAL THEORY 

Galilei-invariant quantum field theories with pair interaction re- 
view, 16:11403 (R;AT) 

Path-integral measure for Chern-Simons theory within the sto- 
chastic quantization approach, 16:11383 (R;XA) 

Spin 4 and 7/2 extended conformal algebra, 16:11382 (R;XA) 

The multi-pole Neveu-Schwarz algebra on Riemann super- 
sphere, 16:11385 (R;XA) 

QUANTUM GRAVITY 

Quantization of nonlocal theories and gravitation, 16:11398 

(R;SU;In Russian) 
QUANTUM MECHANICS 

Coupling of spectral parameters with potentials. New elements 
of quantum intuition, 16:12054 (IA;SU;In Russian) 

Dynamical entropy for infinite quantum systems, 16:12069 (R;AT) 

Modelling of multidimensional quantum systems by the numeri- 
cal functional integration, 16:12059 (R;SU) 

The JCM with initial number-phase minimum uncertainty state 
field, 16:12060 (R;XA) 

The Kramers problem: Fifty years of development, 16:12049 
(R;XA) 

QUANTUM OPERATORS 

See also HAMILTONIANS 

On the new method of calculation of tensor operator matrix ele- 
ments, 16:12055 (IA;SU;in Russian) 

QUARK CONFINEMENT 

See BAG MODEL 
QUARK MATERIAL 

See QUARK MATTER 
QUARK MATTER 

Quark matter with neutral pion condensate, 16:11863 (R;PL) 
QUARK MODEL 

See also BAG MODEL 

STRING MODELS 
Ambiguities in effective chiral models with cut-off, 16:11353 
(R;PL) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-ANTIQUARK INTERACTIONS 

Comment on 'relativistic description of quark-antiquark bound 
states’, 16:12038 (R;AT) 

Relativistic effects in -+-y decays of P-wave positronium and qq- 
bar systems, 16:11359 (R;GB) 

QUARK-GLUON INTERACTIONS 

Precision analysis of Ay_pars—bar and the gluon distribution and 
its implication for jet and top quark cross sections, 16:11362 
(R;GB 

Review of BNL heavy ion physics, 16:11411 (R;US) 

Summary of discussions at the “HIGH py” session, 16:11332 
(R;US) 

The study of hadronic matter at the highest density; the search 
for the deconfined quark-gluon phase using 2 TeV f-p colli- 
sions; and the exclusive study of nuclear fragmentation using 
the Lawrence Berkeley Laboratory EOS-TPC: Progress re- 
port, January 1, 1990—December 31, 1990, 16:11415 (R;US) 

QUARK-GLUON PLASMA 

See QUARK MATTER 

QUARKS 

Electron-positron storage rings as heavy quark factories, 
16:11321 (RA;US) 

Selected preliminary results from CDF, 16:11322 (RA;US) 
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QUARTZ 


QUARTZ 
Amplification effect of quasi-Cherenkov (Garibyan) radiation un- 
der temperature gradient, 16:11946 (IA;SU;In Russian) 
Laboratory setup and results of experiments on two-dimensional 
multiphase flow in porous media, 16:11032 (R;US) 
Luminescence of quartz crystal induced by 7-25 ehV syn- 
chrotron radiation, 16:12003 (IA;SU;In Russian) 
Radionuclide migration as a function of mineralogy, 16:9678 
(R;US) 
QUASARS 
Origin of regularities in the redshift distributions of distant galax- 
ies and quasars, 16:11224 (R;US) 
QUASIPARTICLE-PHONON MODEL 
Analog of quasiparticle-phonon interaction in the approach of 
cranking model and random phase approximation, 16:11731 
(IA;SU;In Russian) 
QUENCHING 
Development of optimal automatic control CDQ system, 
16:9393 (IA;JP;In Japanese) 
Studies of cold protection diodes, 16:10841 (R;US) 
QUEZON PHILIPPINE REACTOR 
See PRR-1 REACTOR 
QUINOLINES 
Control of catalytic hydrotreating selectivity with ammonia: 
[Progress report], July 1, 1990—September 30, 1990, 16:9375 
Solvent extraction of nitrogen compunds from coal tar fraction, 
16:9464 (IA;JP;in Japanese) 


R 


R-1650 RESONANCES 

See MESONS 

RACKS (FUEL) 
See FUEL RACKS 
RADIANT HEATERS 
16:9575 (PA;CA) 
RADIATION ACCIDENTS 

Potential health risks from postulated accidents involving the 
Pu-238 RTG [radioisotope thermoelectric generator] on the 
Ulysses solar exploration mission, 16:11190 (R;US) 

Study on plutonium distribution in Palomares ecosystem after 
an accidental aerosol release of transuranic radionuclides, 
16:9758 (1;ES;in Spanish) 

Uncertain analysis of preclosure accident doses for the Yucca 
Mountain repository, 16:9726 (R;US) 

RADIATION BURDEN 
See RADIATION DOSES 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also DIELECTRIC TRACK DETECTORS 
POSITION SENSITIVE DETECTORS 
SEMICONDUCTOR DETECTORS 
SHOWER COUNTERS 
WHOLE-BODY COUNTERS 

Applications of QCD to hadron-hadron collisions: Experimental, 
16:11319 (RA;US) 

Collaborative research on fluidization employing computer- 
aided particle tracking: Quarterly progress report No. 6, 
January 1, 1990—March 31, 1990, 16:10865 (R;US) 

Selected preliminary results from CDF, 16:11322 (RA;US) 

RADIATION DOSEMETERS 

See DOSEMETERS 

RADIATION DOSES 

Emergency Doses (ED) - Revision 3: A calculator code for envi- 
ronmental dose computations, 16:11003 (R;US) 

Order of 15 January 1990 fixing the rules for preparing and trans- 
mitting ionizing radiation exposure statistical data on personnel 
mining radioactive substances, 16:9798 (1;FR;In French) 


Rocky Flats Plant Site Environmental Report for 1989, 16:10988 
(R;US) 

Software development for statistical handling of dosimetric and 
epidemiological data base, 16:12195 (R;ES;In Spanish) 

The Australian Commonwealth standard of measurement for 
absorbed radiation dose. Part 1: Part 1: control, monitoring 
and performance of the Urquhart graphite microcalorimeter, 
16:10848 (R;AU) 

RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION FLUX 
See also NEUTRON FLUX 
Cloud forcing: A modeling perspective, 16:11001 (R;US) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES 

Proceedings of the symposium on 'radiation research in life sci- 
ence’: Mechanism of cellular and body damage induced by 
radiation, 16:11185 (R;JP;in Japanese) 

RADIATION MONITORING 

See also PERSONNEL MONITORING 

Monthly results of measurements, February 1990, 16:10992 
(R;FR;In French) 

Monthly results of measurements, Jul 1990, 16:10995 (R;FR;In 
French) 

Monthly results of measurements, Jun 1990 with supplement re- 
lated to 1990 second quarter, 16:10994 (R;FR:In French) 

Monthly results of measurements, May 1990, 16:10993 
(R;FR;In French) 

RADIATION MONITORS 

Calibration facility for radiation protection monitors in Australia- 

technical details, 16:10849 (R;AU) 
RADIATION PROTECTION 

Calibration facility for radiation protection monitors in Australia- 
technical details, 16:10849 (R;AU) 

Deficiencies in radiation protection record systems, 16:11200 
(R;US) 

Pakistan nuclear safety and radiation protection regulation 
1990, 16:9789 (I;PK) 

Preliminary analysis of radiologic consequence in accident 
cases with radiation sources in laboratories of the Physics 
Department of the IEN, cyclotrons and laboratories annexed, 
16:9774 (R;BR;In Portuguese) 

RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
See also GAMMA SOURCES 
LIGHT SOURCES 
SYNCHROTRON RADIATION SOURCES 
UNSEALED SOURCES 

Preliminary analysis of radiologic consequence in accident 
cases with radiation sources in laboratories of the Physics 
Department of the IEN, cyclotrons and laboratories annexed, 
16:9774 (R;BR;In Portuguese) 

Proceedings of the fourth Conference on Nuclear Sciences and 
Applications. Vol. 2: Radiation sources; application and tech- 
nology; basic nuclear science, 16:9810 (1;EG) 

RADIATION TRANSPORT 

See also CHARGED-PARTICLE TRANSPORT 

Analysis of spherical geometry finite element transport solutions 
in the thick diffusion limit, 16:10725 (R;US) 

Discontinuous finite-element transport solutions in the thick dif- 
fusion limit in Cartesian geometry, 16:11915 (R:US) 

Even- and odd-parity finite-element transport solutions in the 
thick diffusion limit, 16:10724 (R;US) 

Monte Carlo photon benchmark problems, 16:11913 (R;US) 

RADIATORS 

Low temperature district heating in Hinneruplund, 16:10306 

(1;DK;In Danish) 
RADICALS 
See also CARBENES 
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Combustion Dynamics Facility: April 1990 workshop working 
group reports, 16:9526 (R;US) 

Studies of combustion kinetics and mechanisms: Progress re- 
port, June 1, 1989—December 31, 1990, 16:10622 (R;US) 

RADIOACTIVE AEROSOLS 

Particle deposition in human and canine tracheobronchial casts: 
Annual progress report, 16:11178 (R;US) 

The fifth BIOMOVS meeting: [Final performance report], 
16:11049 (R;US) 

The respiratory tract deposition model proposed by the ICRP 
Task Group, 16:11188 (R;US) 

RADIOACTIVE BIOLOGICAL WASTES 

See BIOLOGICAL WASTES 

RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 

Effects of outcropping groundwater from the F- and H-Area 
seepage basins on the distribution of fish in Four Mile Creek, 
16:11090 (R;US) 

Emergency Doses (ED) - Revision 3: A calculator code for envi- 
ronmental dose computations, 16:11003 (R;US) 

Radon suppression in storage silos at the United States Depart- 
ment of Energy Feed Material Production Center, Fernald, 
Ohio, 16:9773 (R;US) 

Spatial and temporal variation in biomonitoring data, 16:11044 
(R;US) 

RADIOACTIVE GASEOUS WASTES 
See GASEOUS WASTES 
RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS 
See also FISSION PRODUCTS 
RADIOACTIVE MINERALS 
RADIOACTIVE WASTES 

A simplified hazard audit procedures guide, 16:11201 (R;US) 

An analysis of parameters affecting slapdown of transportation 
packages, 16:9623 (R;US) 

Cask systems development program seal technology, 16:10698 
(R;US) 

Environmental surveillance master 
16:11070 (R;US) 

Evaluating the atmospheric dispersion characteristics of Suez 
Canal area, 16:10974 (IA;EG) 

Order on the transport of radioactive materials, 16:9792 (I;DK;In 
Danish) 

Ordinance No 410 on authority to issue safety licences, 16:9797 
(1;Fl;In Finnish) 

Survey of hazardous materials used in nuclear testing, 
16:10935 (R;US) 

RADIOACTIVE MINERALS 

Order of 15 January 1990 fixing the rules for preparing and trans- 
mitting ionizing radiation exposure statistical data on personnel 
mining radioactive substances, 16:9798 (1;FR;In French) 

RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE AEROSOLS 
RADIOACTIVE WASTE DISPOSAL 

A numerical model of artificial radionuclides transfers in the 
English Channel. (Hydrodynamical, biological and sedimen- 
tary processes), 16:11041 (R;FR;In French) 

Alligator Rivers analogue project: First annual report 1988- 
1989, 16:9672 (1;AU) 

Cost for the radioactive wastes from nuclear power, 16:9627 
(R;SE;In Swedish) 

Laboratory and field tests for radionuclide migration and high 
flow paths in clay: Final report, 16:11038 (R;GB) 

Migration and biological transfer of radionuclides from shallow 
land burial: Final report of a co-ordinated research pro- 
gramme 1985-1989, 16:11016 (R;XA) 

Nuclear Waste Fund fee adequacy: An assessment, 16:9652 
(R;US) 

Research program to develop and validate conceptual models 
for flow and transport through unsaturated, fractured rock, 
16:9710 (R;US) 

Site characterization and validation - Borehole radar investiga- 
tions stage 3: Stage 3, 16:9730 (R;SE) 


sampling schedule, 


RADIOACTIVE WASTE PROCESSING 


The chemical stockpile intergovernmental consultation program: 
Lessons for HLW public involvement, 16:9645 (R;US) 

The disposal of orphan wastes using the greater confinement 
disposal concept, 16:9712 (R;US) 

The management of fusion waste, 16:9628 (R;GB) 

Unpublished letter from US Geological Survey Scientists to the 
editor of the New York Times Magazine regarding William J. 
Broads’ November 18, 1990 article on Yucca Mountain, 
16:9740 (R;US) 


RADIOACTIVE WASTE FACILITIES 

See also WIPP 

A self-teaching curriculum for the NRC/SNL [Nuclear Regulatory 
Commission/Sandia National Laboratory] low-level waste per- 
formance assessment methodology, 16:9681 (R;US) 

Cost for the radioactive wastes from nuclear power, 16:9627 
(R;SE;In Swedish) 

Design and construction innovations of the Defense Waste Pro- 
cessing Facility, 16:9747 (R;US) 

Explosion of cation exchange column in americium recovery 
service, Hanford plant, August 30, 1976, 16:9760 (R;US) 

G-tunnel welded tuff mining experiment preparations, 16:9691 
(R;US) 

Material balance tables for the DWPF basic data report (DPSP- 
80-1033): Revision 138: Appendix G, Table 19-1, 16:9786 
(R;US) 

PREPP [Process Experimental Pilot Plant] rotary kiln seals: 
Problem and resolution, 16:9660 (R;US) 

Performance assessment calculational exercises: PACE [Per- 
formance Assessment Calculational Exercises]-90: Overview 
and summary, 16:9699 (R;US) 

Preliminary performance assessment of a Nevada test site 
waste, 16:9715 (R;US) 

Scenario evolution: Interaction between event tree construction 
and numerical analyses, 16:9700 (R;US) 

Swing damped movement of suspended objects, 16:9621 (R;US) 

The chemical stockpile intergovernmental consultation program: 
Lessons for HLW public involvement, 16:9645 (R;US) 

Three dimensional visualization breakthrough in analysis and 
communication of technical information for nuclear waste 
management, 16:9690 (R;US) 

Two-dimensional velocity models for paths from Pahute Mesa 
and Yucca Flat to Yucca Mountain: Yucca Mountain Project, 
16:9692 (R;US) 

Waste management R&D Quality Assurance: An alternative ap- 
proach, 16:9722 (R;US) 


RADIOACTIVE WASTE MANAGEMENT 

A new look at actinide recycle, 16:9607 (R;US) 

Comment response document for the Secretary of Energy's 
“Report to Congress on Reassessment of the Civilian Ra- 
dioactive Waste Management Program”, 16:9656 (R;US) 

Office of Civilian Radioactive Waste Management annual ca- 
pacity report, 16:9654 (R;US) 

Preliminary estimates of the total-system cost for the restruc- 
tured program: An addendum to the May 1989 analysis of the 
total-system life cycle cost for the Civilian Radioactive Waste 
Management Program, 16:9655 (R;US) 

Pyroprocessing as a waste management strategy, 16:9640 
(R;US) 

USDOE Office of Civilian Radioactive Waste Management quar- 
terly report on program cost and schedule: Fourth quarter FY 
1990, 16:9651 (R;US) 

Yucca Mountain Project bibliography, 1988-1989, 16:9648 
(R;US) 


RADIOACTIVE WASTE PROCESSING 

Cost for the radioactive wastes from nuclear power, 16:9627 
(R;SE;In Swedish) 

Decontamination and decommissioning of a fuel reprocessing 
pilot plant, 16:9744 (R;US) 

immobilisation of ion exchange resins in cement: Final report 
April 1986 - June 1989, 16:9630 (R;GB) 

Immobilization of spent resins with polymers, 16:9669 (RA;XA) 

Italian experience on the processing of solid radioactive wastes, 
16:9665 (R;IT) 
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RADIOACTIVE WASTE PROCESSING 


Pilot facilities for continuous countercurrent precipitation of ra- 
dioactive low and intermediate level waste from NPP’s: Final 
report for the period December 1988 - December 1989, 
16:9668 (R;XA) 

Polyurethane network with or without furan derivatives for 
containment of radioactive wastes: Relationship structure- 
properties, 16:10533 (R;FR;In French) 

Safety evaluation for the inner canister closure station, 16:9769 
(R;US) 

Thermochemistry of minerals stable near the earth’s surface, 
16:10524 (R;US) 

RADIOACTIVE WASTE STORAGE 

Cost for the radioactive wastes from nuclear power, 16:9627 
(R;SE;In Swedish) 

Thermodynamic modelling and aqueous chemistry in the CaO- 
AlzO3-SiO2-H20 system, 16:9631 (R;GB) 

RADIOACTIVE WASTES 
See also ALPHA-BEARING WASTES 
HIGH-LEVEL RADIOACTIVE WASTES 
INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 

Code of practice on the international transboundary movement 
of radioactive waste, 16:9788 (R;XA) 

Composition and redox control of waste glasses: Recommen- 
dation for process control limit, 16:9659 (R;US) 

Computer modeling of fluid flow and combustion in the ISV [In 
Situ Vitrification] confinement hood, 16:9663 (R;US) 

Field demonstration of in situ grouting of radioactive solid waste 
burial trenches with polyacrylamide, 16:9637 (R;US) 

Hanford land disposal restrictions plan for mixed wastes, 
16:9649 (R;US) 

In situ vitrification melt and confinement hood performance re- 
view, 16:9771 (R;US) 

Modeling the steady-state ISV [in situ vitrification] process: A 3- 
D finite element analysis of coupled thermal-electric fields, 
16:9772 (R;US) 

Parametric studies of off-gas release during in situ vitrification, 
16:9770 (R;US) 

Preliminary geotechnical evaluation of deep borehole facilities 
for nuclear waste disposal in shales, 16:9686 (R;US) 

Scaling considerations for modeling the in situ vitrification pro- 
cess, 16:9662 (R;US) 

Summary report for the dynamic compaction test program: Re- 
vision 1, 16:9751 (R;US) 

The disposal of orphan wastes using the greater confinement 
disposal concept, 16:9712 (R;US) 

Waste management and environmental compliance aspects of a 
major remedial action program, 16:9762 (R;US) 

Zircons and fluids: An experimental investigatiion with applica- 
tions for radioactive waste disposal: Progress report on 
radiation damage: Volume expansion and microfracturing in 
zircons, April 1990—December 1990, 16:11082 (R;US) 

RADIOACTIVITY 
Radioactivity measurement in imported food and food related 
items, 16:10609 (R;PH) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOASSAY 

Improving cancer treatment with cyclotron produced radionu- 

clides: Progress report, 16:11119 (R;US) 
RADIOBIOLOGY 

Proceedings of the symposium on 'radiation research in life sci- 
ence’: Mechanism of cellular and body damage induced by 
radiation, 16:11185 (R;JP;In Japanese) 

RADIOCARBON DATING 

See CARBON 14 

ISOTOPE DATING 
RADIOCHEMISTRY 

Radiochemistry Division annual progress report: 

16:10663 (R;IN) 
RADIOCOLLOIDS 

On the preparation of freeze dried calcium phytate kit for Te- 

99m labelling, 16:10665 (IA;EG) 


1988, 
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RADIOCRYSTALLOGRAPHY 
See CRYSTALLOGRAPHY 


RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 


RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 


RADIOGRAPHS 
See IMAGES 


RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 


RADIOISOTOPE GENERATORS 
Radionuclide generators for biomedical applications, 16:10667 
(R;US) 
RADIOISOTOPE HEAT SOURCES 
Thulium neat source IR&D Project 91-031: First trimester status 
report, January 16, 1991, 16:9815 (R;US) 
Users manual for Aerospace Nuclear Safety Program six-degree- 
of-freedom reentry simulation (TMAGRA6C), 16:9814 (R;US) 


RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 

See also NEUTRON-RICH ISOTOPES 

Contributions and future of radioisotopes in medical, industrial 
and space applications, 16:9813 (R;US) 

Cross section of radioactive nuclide production in targets irradi- 
ated by 1 GeV protons, 16:11431 (IA;SU;In Russian) 

Cross section of spaligenic radioactive nuclides production in 
thin Co,Ni,Cu and Zn targets irradiated by 660MeV protons 
(Ga,Zn,Cu,Ni,Co,Fe,Mn,Cr,V,Sc,K radioisotopes.), 16:11432 
(IA;SU;In Russian) 

Geochemical and physical properties of soils and shallow sedi- 
ments at the Savannah River Site, 16:11037 (R;US) 

Radionuclide generators for biomedical applications, 16:10667 
(R;US) 

Spatial and temporal variation in biomonitoring data, 16:11044 
(R;US) 

The development of technologies for the long-term containment 
of low-level radioactive and hazardous wastes into geologic 
formations, 16:9638 (R;US) 

RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 


RADIOLUMINESCENCE 

Radioluminescent lighting technology: Technology transfer con- 

ference proceedings, 16:10190 (R;US) 
RADIOMETRIC GAGES 

Application of nucleonic control systems in the mineral industry 
in India, 16:9807 (RA;XA) 

Development and technology transfer of low cost nucleonic 
gauges in India, 16:9808 (RA;XA) 

Radioisotope on-line analysis in the Australian mineral and coal 
industries: Applications, benefits and technology transfer, 
16:9804 (RA;XA) 

Status and trends in nuclear techniques in the mineral industry 
in India, 16:9806 (RA;XA) 

RADIONUCLIDE CONCENTRATION 

See RADIOACTIVITY 


RADIONUCLIDE MIGRATION 

A numerical model of artificial radionuclides transfers in the 
English Channel. (Hydrodynamical, biological and sedimen- 
tary processes), 16:11041 (R;FR;In French) 

A self-teaching curriculum for the NRC/SNL [Nuclear Regulatory 
Commission/Sandia National Laboratory] low-level waste per- 
formance assessment methodology, 16:9681 (R;US) 

Alligator Rivers analogue project: First annual report 1988- 
1989, 16:9672 (1;AU) 

Alteration of chlorite and its relevance to uranium migration, 
16:11024 (IA;AU) 

An experimental program for testing the validity of flow and 
transport models in unsaturated tuff: The Yucca Mountain 
Project, 16:9716 (R;US) 





Performance assessment calculational exercises: PACE [Per- 
formance Assessment Calculational Exercises]-90: Overview 
and summary, 16:9699 (R;US) 

Preliminary assessment of the impact of conceptual model un- 
certainty on site performance, 16:9718 (R;US) 

Research program to develop and validate conceptual models 
for flow and transport through unsaturated, fractured rock, 
16:9710 (R;US) 

Transport modelling, 16:11023 (IA;AU) 

RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 


RADIONUCLIDES 
See RADIOISOTOPES 


RADIOPHARMACEUTICALS 

Development of an exchange-labelling procedure and investiga- 
tion of the radiochemical stability and biodistribution 
characteristics for ('5'l) meta-iodobenzylguanidine sulphate 
(*311) MIBG, 16:10661 (R;AU) 

Nuclear Medicine Program progress report for quarter ending 
September 30, 1990, 16:11135 (R;US) 

Synthesis and in-vivo detection of boronated compounds for 
use in BNCT: Progress report, August 1, 1990—July 31, 1991, 
16:10664 (R;US) 

RADIOTHORIUM 
See THORIUM 228 
RADIUM 220 

Characteristics of alpha decay of 22” Np newisotope and some nu- 

clides in the range of 85<Z<92, 16:11419 (IA;SU;In Russian) 
RADIUM 226 
Results of the radiological survey at the former ore storage site, 
Palmerton, Pennsylvania (PP001), 16:11029 (R;US) 
RADIUM 234 
New nuclide 25Ra, 16:11613 (IA;SU;In Russian) 
RADIUM E 
See BISMUTH 210 
RADIUM ISOTOPES 
See also RADIUM 220 
RADIUM 226 
RADIUM 234 
Cluster properties of heavy nuclei, 16:11726 (IA;SU;In Russian) 
RADON 

Calculation of radiation dose from radon and its progeny in 
Egyptian dwellings, 16:10975 (IA;EG) 

Control methods of radon and its progeny concentration in in- 
door atmosphere, 16:9759 (R;IN) 

Radon suppression in storage silos at the United States Depart- 
ment of Energy Feed Material Production Center, Fernald, 
Ohio, 16:9773 (R;US) 

Second report of RADMIL on radon: A survey of exposure to 
radon daughters in Lancashire homes, 16:10973 (1;GB) 

RADON 222 

A national-wide survey of radon and gamma radiation levels in 
Australian homes, 16:10955 (R;AU) 

Concentration of 2®@Rn short lived daughters in the atmosphere 
of El-Minia, 16:10568 (IA;EG) 

Control methods of radon and its progeny concentration in in- 
door atmosphere, 16:9759 (R;IN) 

Time-integrated radon soil-gas surveys in geothermal explo- 
ration in the Southern Rio Grande Rift, New Mexico: Volume 
1, Final report, 16:9869 (R;US) 

Time-integrated radon soil-gas surveys in geothermal explo- 
ration in the Southern Rio Grande Rift, New Mexico: Volume 
2, Appendices, 16:9870 (R;US) 

Time-integrated radon soil-gas surveys in geothermal explo- 
ration in the Southern Rio Grande Rift, New Mexico: Volume 
1, Final report, 16:9869 (R;US) 

RADURIZATION 

Extending shelf-life and economic evaluation of strawberry irra- 

diated in Egypt, 16:11163 (IA;EG) 
RAMAN SPECTROSCOPY 

Near-infrared surface-enhanced Raman spectroscopy: New de- 

velopments and applications, 16:10612 (R;US) 


RARE EARTH NUCLEI 


RANDOM PHASE APPROXIMATION 
Inclusion of short-range order in a mean field theory for the dis- 
ordered magnetic lattice gas, 16:12028 (R;AU) 


RANDOMNESS 
The study of effects of small perturbations on chaotic systems: 
Progress report, January 1990—December 1990, 16:12211 
(R;US) 


RARE EARTH ALLOYS 
See also CERIUM ALLOYS 
DYSPROSIUM ALLOYS 
GADOLINIUM ALLOYS 
LANTHANUM ALLOYS 
TERBIUM ALLOYS 
YTTERBIUM ALLOYS 
Obtained of magnetic alloys at base of rare earths-transition 
metals (4f/3d) by calciothermal reduction, 16:10366 (IA;BR;In 
Portuguese) 


RARE EARTH COMPOUNDS 

See also LANTHANUM COMPOUNDS 

Complex of solvent extraction-atomic emission and absorption 
methods of high-purity noble-metal analysis, 16:10592 
(IA;SU;in Russian) 

Crystallographic long-range order and magnetic ordering of the 
oxide garnets, 16:10641 (IA;SU) 

Some new aspects of bond valence model as applied to the 
phases in LngO3-Mo(W)O3 systems and similar oxide com- 
pounds, 16:10645 (IA;SU) 

Structural peculiarities and Moessbauer investigation of some 
triple phosphides and borides, 16:10642 (IA;SU) 


RARE EARTH NUCLEI! 

See also CERIUM 140 
CERIUM 141 
DYSPROSIUM 160 
DYSPROSIUM 164 
ERBIUM 162 
ERBIUM 168 
EUROPIUM 150 
EUROPIUM 152 
EUROPIUM 153 
EUROPIUM 155 
GADOLINIUM 146 
GADOLINIUM 151 
GADOLINIUM 153 
GADOLINIUM 155 
GADOLINIUM 156 
GADOLINIUM 157 
HOLMIUM 149 
HOLMIUM 151 
HOLMIUM 166 
LANTHANUM 139 
LANTHANUM 140 
LUTETIUM 170 
LUTETIUM 171 
LUTETIUM 177 
NEODYMIUM 133 
PRASEODYMIUM 141 
PRASEODYMIUM 142 
PROMETHIUM 143 
PROMETHIUM 144 
SAMARIUM 152 
TERBIUM 147 
TERBIUM 153 
TERBIUM 154 
TERBIUM 156 
TERBIUM i60 
THULIUM 155 
THULIUM 162 
THULIUM 169 
THULIUM 170 
YTTERBIUM 169 
YTTERBIUM 170 
YTTERBIUM 171 
YTTERBIUM 173 
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RARE EARTH NUCLEI! 


YTTERBIUM 174 
YTTERBIUM 177 

Effect of giant angular resonances on electromagnetic charac- 
teristics of low-lying levels, 16:11692 (IA;SU;In Russian) 

Spin M1 states of deformed nuclei in scheme of pseudo SU(3) 
symmetry, 16:11690 (IA;SU;In Russian) 

Tables of specific activities of nuclides (68<Z<71), 16:11872 
(R;SU;In Russian) 

RARE EARTHS 

See also CERIUM 

DYSPROSIUM 
EUROPIUM 
GADOLINIUM 
HOLMIUM 
LUTETIUM 
NEODYMIUM 
PRASEODYMIUM 
SAMARIUM 

Carboniferous igneous activity in the Lachlan and New England 
Fold Belts. Parts of the same magmatic arc?, 16:10586 (IA;AU) 

Chemical and isotopic systematics of the Blue Tier Batholith, 
N.E. Tasmania: its bearing on the origin of the tin-bearing al- 
kali feldspar granites, 16:10587 (IA;AU) 

Colloid and groundwater studies, 16:11061 (IA;AU) 

Hexadecapole systematics in the interacting boson model, 
16:11875 (R;AU) 

Lanthanides extraction by liquid emulsion membrane based on 
Dl-(2-Ethylhexyl) phosphoric acid, 16:10632 (IA;EG) 

Solvent extraction of Eu(Ill) by HDEHP-effect of some N- and O- 
donors, 16:10631 (IA;EG) 

Spectrophotometric study of the reaction of Gd°+, Sm>*, Dy*+ 
and Yb** with xylenol orange, 16:9597 (R;AU) 

Systematic investigation of electron impact  excitation- 
autoionization from the groud state of highly charged Gal-like 
ions through AN=1 transitions, 16:11290 (R;US) 

The structure of nuclei far from beta stability: Progress report, 
May 15, 1990—May 14, 1991, 16:11594 (R;US) 

RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
NEON 
RADON 
XENON 

Isotopic studies of rare gases in terrestrial samples and in natu- 
ral nucleosynthesis: Progress report, 16:11206 (R;US) 

Isotopic studies of rare gases in terrestrial samples and in natu- 
ral nucleosynthesis: Progress report, 16:11207 (R;US) 

Isotopic studies of rare gases in terrestrial samples and natural 
nucleosynthesis: Progress report, 16:11208 (R;US) 

Isotopic studies of rare gases in terrestrial samples and natural 
nuclosynthesis: DOE annual report, 1990, 16:11205 (R;US) 
Noble gases as tracers of volatiles in subduction zones, 

16:11022 (IA;AU) 
RATCHETING 

The computation of shakedown limits for structural components 
subjected to variable thermal loading - Brussels diagrams, 
16:10357 (R;FR) 

RATIONING 
See ALLOCATIONS 
RAW MATERIALS 

Production and evaluation of a starting material (ROMS) for high 

grade carbon artifacts, 16:10531 (IA;JP;ln Japanese) 
RE-ENTRY 
See REENTRY 


REACTION KINETICS 
See also CHEMICAL REACTION KINETICS 
Characterization of coal using new kinetic parameters intro- 
duced from measuring solvent swelling behaviors of coal, 
16:9477 (IA;JP;In Japanese) 
REACTION MECHANISMS 
See REACTION KINETICS 
REACTION RATE 
See REACTION KINETICS 
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REACTOR ACCIDENTS 
See also LOSS OF COOLANT 
REACTOR CORE DISRUPTION 
A plan to cope with accidents at the research establishment of 
the Australian Science and Technology Organization, Lucas 
Heights, NSW, 16:10138 (1;AU) 
Identification and assessment of containment and release man- 
agement strategies, 16:10127 (R;US) 
Quality assurance procedures for the CONTAIN severe reactor 
accident computer code, 16:10148 (R;US) 
REACTOR CELLS 
Self-shielding of a burnable poison in grain structure, 16:9958 
(RA;XA) 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
Nuclear power plant diagnostics study at the Midland training 
simulator, 16:10132 (R;US) 
One-dimensional nodal model for power distribution control in 
WWER-1000 core, 16:10007 (IA;CS;In Czech) 
Optimization of WWER-1000 control during transients, 16:9997 
(IA;CS;In Czech) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 
Dynamic behavior of support cylinder of V-1000 type reactor oper- 
ating with 2, 3 or 4 circulation loops, 16:10078 (IA;CS;In Czech) 
REACTOR CORE DISRUPTION 
Neutron tomography: A survey and some recent applications, 
16:10131 (R;US) 
Validation of the metal fuel version of the SAS4A accident anal- 
ysis code, 16:10133 (R;US) 
REACTOR CORES 
CORD - a programme package for PWR core design calcula- 
tions, 16:9957 (RA;XA) 
Comparative calculations on selected two-phase flow phenom- 
ena using major PWR system codes, 16:9945 (R;FR) 
Evaluation of fluid effects on the seismic response of a LMR 
core mock-up, 16:10030 (R;IT) 
IAENODE, a multi-dimensional nodal code, 16:10052 (RA;XA) 
Recent improvements in PSU-LEOPARD/MCRAC code pack- 
age, 16:9951 (RA;XA) 
TRIHEX-3D: A multigroup diffusion theory code for hexagonal lat- 
tice core analyses with auto-triangularisation, 16:12193 (R;IN) 
Validation of hexagonal lattice code system with WWER-Type 
uranium-water lattice experiments, 16:9970 (RA;XA) 
REACTOR DECOMMISSIONING 
Development of measuring and control systems for underwater 
cutting of radioactive components, 16:10136 (R;FR) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR KINETICS 
Modern control methods for fast reactors, 16:10110 (R;US) 
REACTOR LATTICES 
Improved resonance reaction rate calculation for lattice physics 
subsystem, 16:10051 (R;US) 
TRIHEX-3D: A multigroup diffusion theory code for hexagonal lat- 
tice core analyses with auto-triangularisation, 16:12193 (R;IN) 
REACTOR MONITORING SYSTEMS 
Reliability analysis of in-core control system, 16:9991 (IA;CS;In 
Czech) 
Unified information system for diagnostics of nuclear equipment, 
16:10111 (IA;CS;in Czech) 
REACTOR OPERATORS 
Nuclear power plant diagnostics study at the Midland training 
simulator, 16:10132 (R;US) 
REACTOR PHYSICS 
Activity report of Reactor Physics Division - 1988, 16:10055 (R;IN) 
Activity report of Reactor Physics Division - 1989, 16:10056 (R;IN) 





An overview of American Nuclear Society Mathematics and 
Computation Division benchmark activities, 16:10059 (R;US) 
Some neutronics and thermal-hydraulics codes for reactor anal- 
ysis using personal computers, 16:10123 (R;US) 
REACTOR SAFETY 
CEC/USDGE workshop on uncertainty analysis, 16:10151 (R;US) 
Identification and assessment of containment and release man- 
agement strategies, 16:10127 (R;US) 
List of abstracts of publications in the series Safety of Nuclear 
Facilities in the years 1975-1989, 16:10137 (I;CS;in Czech) 
REACTOR SIMULATORS 
Effect of expansion wave on WWER type reactor model in loss- 
of-coolant accident, 16:10008 (IA;CS;In Czech) 
REACTOR START-UP 
Mitigation options for fish kills in L Lake and Pond C: Revision 2, 
16:11192 (R;US) 
REACTOR TECHNOLOGY 
Annual report : 1989-90, 16:12177 (I;IN) 
REACTOR VESSELS 
The computation of shakedown limits for structural components 
subjected to variable thermal loading - Brussels diagrams, 
16:10357 (R;FR) 
REACTORS 
See also DESALINATION REACTORS 
LIQUID METAL COOLED REACTORS 
POWER REACTORS 
PRODUCTION REACTORS 
RESEARCH AND TEST REACTORS 
WATER COOLED REACTORS 
On-line shedule planning for routine and preventive mainte- 
nance of equipment, 16:10044 (R;SU;In Russian) 
Stochastic processes in nuclear reactors under parametric exci- 
tation, 16:10048 (R;US) 
RECHARGE 
A study plan for determining recharge rates at the Hanford Site 
using environmental tracers, 16:11071 (R;US) 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECTIFIERS 
Operation test of a load conditioner using sealed lead-acid bat- 
teries and life cycle test of lead-acid batteries, 16:10168 
(R;JP;in Japanese) 
RECYCLE (FUEL) 
See FUEL CYCLE 
REDUCTASES 
See OXIDOREDUCTASES 
REENTRY 
Users manual for Aerospace Nuclear Safety Program six-degree- 
of-freedom reentry simulation (TMAGRA6C), 16:9814 (R;US) 
REFERENCE MATERIALS (STANDARD) 
See CALIBRATION STANDARDS 
REFRACTORIES 
An historical mullite fiber-reinforced ceramic composite: Charac- 
terization of the ‘wootz’ crucible refractory, 16:10495 (R;US) 
REFRIGERATING MACHINERY 
Heat recovery and heat pump operation for refrigerating ma- 
chinery with ammonia as cooling agent, 16:10247 (R;SE;In 
Swedish) 
REFRIGERATION 
Identification of flow and volume parameters in multizone sys- 
tems using a single gas tracer technique, 16:10723 (R;US) 
REFUSE 
See SOLID WASTES 
REFUSE-FUELED POWER PLANTS 
High pressure heat exchanger, 16:10276 (RA;US) 
REGENERATORS 
Loss analysis of the thermodynamic cycle of magnetic heat 
pumps: Phase 1, Final report of thermal sciences research 
program on thermophysics of magnetocaloric energy conver- 
sion, 16:10692 (R;US) 
REGULATIONS 
See also POLLUTION REGULATIONS 
TRANSPORT REGULATIONS 


RESEARCH REACTORS 


A proposed strategy for assessing compliance with the RCRA 
[Resource Conservation and Recovery Act] ground-water 
monitoring regulations, 16:11073 (R;US) 

Hanford Federal Facility Agreement and Consent Order: Quar- 
terly progress report for the period ending September 30, 
1990, 16:9768 (R;US) 

Implications of SARA Title III for community-based emergency 
planning in the US Army chemical stockpile disposal program: 
The acquisition of emergency equipment, 16:11198 (R;US) 

Master Environmental Plan: Fort Wingate Depot Activity, 
Gallup, New Mexico, 16:11039 (R;US) 

Preliminary comparison with 40 CFR Part 191, Subpart B for the 
Waste Isolation Pilot Plant, December 1990, 16:9714 (R;US) 

Tiger team assessment of the Argonne Illinois site, 16:9764 
(R;US) 

REINFORCED PLASTICS 
investigation of ATP blades. Part 3.: Impact strength of ATP 
blades, 16:10311 (R;JP;in Japanese) 
RELATIVISTIC PLASMA 
Relativistic spin-one boson plasma, 16:11402 (R;AU) 
RELAYS 
Relay test program: Series 1 vibration tests, 16:10145 (R;US) 
RELEASE (FISSION PRODUCT) 
See FISSION PRODUCT RELEASE 


RELIEF VALVES 

Certification testing of safety relief valves for the nuclear power 

industry, 16:9922 (RA;US) 
REMEDIAL ACTION 

Hanford Federal Facility Agreement and Consent Order: Quar- 
terly progress report for the period ending September 30, 
1990, 16:9768 (R;US) 

Minutes from Department of Energy/Hazardous Waste Reme- 
dial Actions Program, research and development technology 
needs assessment review meeting for FY 1990, September 
1989, Oak Ridge, Tennessee: Hazardous Waste Remedial 
Actions Program, 16:9766 (R;US) 

REMOTE HANDLING EQUIPMENT 

See also MANIPULATORS 

Rack removal system as a new design feature adopted to facili- 
tate decomissioning of reprocessing plants: Decontamination 
and remote dismantling tests in the ITREC pilot plant, 
16:10688 (R;IT) 

Remote tool applications at the FFTF [Fast Flux Test Facility] 
and the FFTF IEM [Interim Examination and Maintenance] 
Cell, 16:10707 (R;US) 

REMOTE VIEWING EQUIPMENT 
Development of measuring and control systems for underwater 
cutting of radioactive components, 16:10136 (R;FR) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
SOLAR ENERGY 
WAVE POWER 
WIND POWER 

Danish international office for renewable energy: Final report, 
16:10192 (1;DK;in Danish) 

Screening of herbaceous species for energy crop production: 
Final report, 1985-1990, 16:9827 (R;US) 

RENORMALIZATION 

Multiloop Feynman diagrams and distribution theory: UV renor- 

malization in momentum space. 3, 16:11400 (R;NL) 
RESEARCH AND TEST REACTORS 

See also RESEARCH REACTORS 

Some neutronics and thermal-hydraulics codes for reactor anal- 
ysis using personal computers, 16:10123 (R;US) 

RESEARCH PROGRAMS 
Sandia National Laboratories, 16:10197 (R;US) 
RESEARCH REACTORS 
See also FFTF REACTOR 
Present status of the NET IBK computer code package for 


in-core fuel management and related core parameter calcula- 
tions, 16:9903 (RA;XA) 
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RESERVOIR ROCK 


RESERVOIR ROCK 

Cyclic COz injection for light oil recovery: Performance of a cost 
shared field test in Louisiana: [Progress report], October— 
December 1990, 16:9537 (R;US) 

Dispersion measurement as a method of quantifying geologic 
characterization and defining reservoir heterogeneity: Quar- 
terly report, July-September 1990, 16:9530 (R;US) 

Effect of a low-permeability layer on calculated gas flow at 
Yucca Mountain, 16:9725 (R;US) 

Establishment of an oil and gas database for increased recovery 
and characterization of oil and gas carbonate reservoir het- 
erogeneity: [Quarterly technical progress report], October 1, 
1990—December 31, 1990, 16:9529 (R;US) 

Imaging techniques applied to the study of fluids in porous me- 
dia, 16:9541 (R;US) 

Summary of 1988 WIPP [Waste Isolation Pilot Plant] Facility 
horizon gas flow measurements, 16:9695 (R;US) 

RESERVOIRS (WATER) 

See WATER RESERVOIRS 
RESID 

See PETROLEUM RESIDUES 
RESIDENCES 

See HOUSES 
RESIDENTIAL BUILDINGS 

See also APARTMENT BUILDINGS 

HOUSES 

Electrical space heating, 16:10256 (R;Fl;In Finnish) 

Energy conservation standards for new federal residential 
buildings: A decision analysis study using relative value dis- 
counting: Final report, 16:10202 (R;US) 

Residential fuel choice in the Pacific Northwest, 16:10260 (R;US) 

RESIDENTIAL SECTOR 
Energy-efficient water heating program for the residential sector: 
Draft, 16:10200 (R;US) 
RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUAL STRESSES 
The application of neutron diffraction time-of-flight measure- 
ments to the study of strain in composites, 16:10481 (R;US) 
RESIDUES 
See also ASHES 
Alkylation 

Improved methods of reductive alkylation.: Application to 
residues of solvent-extracted Yubari coal, 16:9432 (IA;JP;In 
Japanese) 

Bcl Process 

Solvent De-ashing of CLB. 2.: Effects of solvent properties and 
temperature on de-ashing efficiency, 16:9401 (IA;JP;iIn 
Japanese) 

Solvent de-ashing of CLB. (3).: Characteristics of fractionated 
naphtha and its ability of dissolving CLB, 16:9402 (IA;JP;in 
Japanese) 

Chemical Preparation 

Effect of pretreatments on the two-stage hydrotreatment of coal 

liquid vacuum residue, 16:9425 (IA;JP;in Japanese) 
Coal Liquefaction 

Effect of mixed-coal liquefaction on the fluidity of the residue, 
16:9453 (IA;JP;in Japanese) 

Properties of cokes obtained from heavy components in coal liq- 
uefaction residues, 16:9445 (IA;JP;In Japanese) 

Study on the relationship between raw coals and characteristics 
of organic components in the residues in coal liquefaction, 
16:9444 (IA; JP;in Japanese) 

Coal Liquids 

Solvent de-ashing of CLB. (3).: Characteristics of fractionated 
naphtha and its ability of dissolving CLB, 16:9402 (IA;JP;In 
Japanese) 

Deashing 

Effect of pretreatments on the two-stage hydrotreatment of coal 
liquid vacuum residue, 16:9425 (IA;JP;In Japanese) 

Solvent De-ashing of CLB. 2.: Effects of solvent properties and 
temperature on de-ashing efficiency, 16:9401 (IA;JP;In 
Japanese) 


684 ERA Vol. 16, No. 4 


Solvent de-ashing of CLB. (3).: Characteristics of fractionated 
naphtha and its ability of dissolving CLB, 16:9402 (IA;JP;In 
Japanese) 

Distillates 

Effect of pretreatments on the two-stage hydrotreatment of coal 

liquid vacuum residue, 16:9425 (IA;JP;in Japanese) 
Fluid Flow 

Effect of mixed-coal liquefaction on the fluidity of the residue, 

16:9453 (IA;JP;In Japanese) 
Fluidization 

Effect of mixed-coal liquefaction on the fluidity of the residue, 

16:9453 (IA;JP;in Japanese) 
Hydrogenation 

Effect of addition of heavy fraction on coal liquefaction, 16:9400 
(IA;JP;in Japanese) 

Effect of pretreatments on the two-stage hydrotreatment of coal 
liquid vacuum residue, 16:9425 (IA;JP;!n Japanese) 

Physical Properties 

Effect of mixed-coal liquefaction on the fluidity of the residue, 

16:9453 (IA;JP;ln Japanese) 
Pyrolytic Carbon 

Properties of cokes obtained from heavy components in coal liq- 

uefaction residues, 16:9445 (IA;JP;in Japanese) 
Radioactive Waste Storage 

Radon suppression in storage silos at the United States Depart- 
ment of Energy Feed Material Production Center, Fernald, 
Ohio, 16:9773 (R;US) 

Solvent Extraction 

Properties of cokes obtained from heavy components in coal liq- 
uefaction residues, 16:9445 (IA;JP;In Japanese) 

Study on the relationship between raw coals and characteristics 
of organic components in the residues in coal liquefaction, 
16:9444 (IA;JP;in Japanese) 

Src Process 

Improved methods of reductive alkylation.: Application to 
residues of solvent-extracted Yubari coal, 16:9432 (IA;JP;In 
Japanese) 

Thermal Gravimetric Analysis 

Thermogravimetric analysis for obtaining the quality of vacuum 

residue in heavy oils, 16:9583 (IA;JP;in Japanese) 
Vacuum Distillation 

Thermogravimetric analysis for obtaining the quality of vacuum 

residue in heavy oils, 16:9583 (IA;JP;in Japanese) 
Viscosity 

Effect of mixed-coal liquefaction on the fluidity of the residue, 

16:9453 (IA;JP;in Japanese) 
Volatile Matter 

Study on the relationship between raw coals and characteristics 
of organic components in the residues in coal liquefaction, 
16:9444 (IA;JP;in Japanese) 

Waste Product Utilization 

Properties of cokes obtained from heavy components in coal liq- 
uefaction residues, 16:9445 (IA;JP;in Japanese) 

Study on the relationship between raw coals and characteristics 
of organic components in the residues in coal liquefaction, 
16:9444 (IA;JP;In Japanese) 

Yields 
Effect of mixed-coal liquefaction on the fluidity of the residue, 
16:9453 (IA;JP;In Japanese) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS 

Characterization of the heavy fractions of coal extracts, 16:9484 
(IA;JP;In Japanese) 

EPICOR-II resin/liner investigation: Low-level waste data base 
development program for fiscal year 1990: Annual report: 
Volume 3, 16:9679 (R;US) 

Electric conductivity of coal-water slurries and their stability, 
16:9511 (IA;JP;in Japanese) 

Immobilisation of ion exchange resins in cement: Final report 
April 1986 - June 1989, 16:9630 (R;GB) 

Immobilization of spent resins with polymers, 16:9669 (RA;XA) 

Production of molecular sieving carbon by carbonization of mod- 
ified coal, 16:9452 (IA;JP;in Japanese) 





Prototype casting fabrication by stereolithography, 16:10541 
(R;US) 
RESISTAL 
See COPPER BASE ALLOYS 
RESISTIVITY LOGGING 
16:10921 (PA;CA) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESONANCE FLUORESCENCE 
Squeezing in collective resonance fluorescence: Effect of a 
thermal field, 16:11251 (R;XA) 
RESOURCE MANAGEMENT 
COMPLEAT [Community-Oriented Model for Planning Least- 
Cost Energy Alternatives and Technologies]: A planning tool for 
publicly owned electric utilities: Final report, 16:10179 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPIRATION 
Particle deposition in human and canine tracheobronchial casts: 
Annual progress report, 16:11178 (R;US) 
RESPIRATORY SYSTEM 
See also LUNGS 
Dosimetry model for bronchial and extrathoracic tissues of the 
respiratory tract, 16:11187 (R;US) 
The respiratory tract deposition model proposed by the ICRP 
Task Group, 16:11188 (R;US) 
RESPIRATORY TRACT CELLS 
Dosimetry model for bronchial and extrathoracic tissues of the 
respiratory tract, 16:11187 (R;US) 
RETORTED SHALES 
See SPENT SHALES 
REVERSE-FIELD PINCH 
Modified polynomial function model for reversed field pinches, 
16:12085 (R;US) 
ZTI: Preliminary characterization of an ignition class reversed- 
field pinch, 16:12149 (R;US) 
RF SYSTEMS 
Radio frequency pulse compression experiments at SLAC 
[Stanford Linear Accelerator Center], 16:10839 (R;US) 
RHENIUM COMPLEXES 
Chemical activation of molecules by metals: Experimental stud- 
ies of electron distributions and bonding: Progress report, 
December 1, 1989—October 31, 1990, 16:10617 (R;US) 
Synthesis and reactions of thiophene, 2,5-dihydrothiophene, 
Benzolbjthiophene and seleophene transition metal com- 
plexes: Models for catalytic hydrodesulfurization, 16:10650 
(R;US) 
RHENIUM COMPOUNDS 
Structural peculiarities and Moessbauer investigation of some 
triple phosphides and borides, 16:10642 (IA;SU) 
RHO-1500 RESONANCES 
See MESONS 
RHO-1700 RESONANCES 
See MESONS 
RHODIUM 103 
108MRh isomer excitation in the electron beam, 16:11559 
(IA;SU;In Russian) 
RHODIUM 103 TARGET 
S™Rh isomer excitation in the electron beam, 16:11559 
(IA;SU;In Russian) 
Activation cross sections measurement, 16:11412 (RA;CN) 
RHODIUM 106 
Contribution to investigations on trace elements transport in the 
Channel: spatial distribution of industrial tracers in mytilus 
edulis and fucus serratus, 16:11042 (R;FR;In French) 
RHODIUM COMPLEXES 
Chemical activation of molecules by metals: Experimental stud- 
ies of electron distributions and bonding: Progress report, 
December 1, 1989—October 31, 1990, 16:10617 (R;US) 
RIBONUCLEIC ACID 
See RNA 
RICE 
Improvement of rice through induced mutations, 16:11169 (R;PK) 


RICHLAND FFTF REACTOR 
See FFTF REACTOR 


RINGS (STORAGE) 
See STORAGE RINGS 


RIO GRANDE RIFT 
Time-integrated radon soil-gas surveys in geothermal explo- 
ration in the Southern Rio Grande Rift, New Mexico: Volume 
1, Final report, 16:9869 (R;US) 
Time-integrated radon soil-gas surveys in geothermal explo- 
ration in the Southern Rio Grande Rift, New Mexico: Volume 
2, Appendices, 16:9870 (R;US) 
RISER CRACKING 
See COAL LIQUEFACTION 


RISOE NATIONAL LABORATORY 
Metallurgy Department. Annual progress report for 1989, 
16:12187 (R;DK) 
RIVETS 
See FASTENERS 
RNA 
Structure and stability of nucleic acids: Progress report, July 1, 
1986—August 31, 1987, 16:11095 (R;US) 
ROAD TRANSPORT 
Saving energy in relation to town bus services by using taxis 
during less busy periods, 16:10268 (1;DK;in Danish) 
ROBOTS 
A haptic system for a multifingered hand, 16:10696 (R;US) 
A model of reactive planning for multiple mobile agents, 
16:12204 (R;US) 
A new wheel control system for the omnidirectional HERMIES- 
Ill robot, 16:10683 (R;US) 
DEMO 89: The initial experiment with the HERMIES-IlI robot, 
16:10682 (R;US) 
Design and control of a fully omnidirectional and holonomic 
wheeled platform for robotic vehicles, 16:10681 (R;US) 
Navigation of a car-like mobile robot using a decomposition of 
the environment in convex cells, 16:10684 (R;US) 
On motion planning in a time-varying environment, 16:12203 
(R;US) 
Practical path planning among movable obstacles, 16:12220 
(R;US) 
ROCK CAVERNS 
Rock cavern heat storage in Oulu: Part 4. Water streams in the 
storage and the miniature model of the storage, 16:10165 
(R;Fl;in Finnish) 
The rock cavern heat storage in Oulu: Part 2. The converting 
works and their costs, 16:10164 (R;Fl;In Finnish) 
ROCK SALT 
See SALT DEPOSITS 


ROCK-FLUID INTERACTIONS 

Research program to develop and validate conceptual models 
for flow and transport through unsaturated, fractured rock, 
16:9710 (R;US) 

ROCKS 
See also IGNEOUS ROCKS 
METAMORPHIC ROCKS 

A comparative study of thermal and resonance neutron activation 
analysis using the monostandard method, 16:10567 (IA;EG) 

Analytical techniques for measurement of noble gases in terres- 
trial samples, 16:10879 (IA;AU) 

Colloid and groundwater studies, 16:11061 (IA;AU) 

Isotopic studies of rare gases in terrestrial samples and in natu- 
ral nucleosynthesis: Progress report, 16:11207 (R;US) 

Isotopic studies of rare gases in terrestrial samples and in natu- 
ral nucleosynthesis: Progress report, 16:11206 (R;US) 

Isotopic studies of rare gases in terrestrial samples and natural 
nucleosynthesis: Progress report, 16:11208 (R;US) 

Mechanical anisotropy of the Yucca Mountain tuffs (Yucca 
Mountain Project), 16:9707 (R;US) 

Precision of K-Ar and *°Ar®Ar dating, 16:10581 (IA;AU) 

Study on propagation characteristics of electromagnetic wave in 
underground. (I).: Measuring method for propagation constant 
of electromagnetic wave in rocks, 16:11204 (R;JP;in Japanese) 
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ROCKY FLATS PLANT 


ROCKY FLATS PLANT 

Analysis of offsite Emergency Planning Zones (EPZs) for the 
Rocky Flats Plant: Quality Assurance Plan, 16:11202 (R;US) 

Rocky Flats Plant Site Environmental Report for 1989, 16:10988 
(R;US) 

RODS 
X-ray gauge monitoring of LLNL replica carbon production pro- 
cess, 16:10910 (R;US) 
RODS (CONTROL) 
See CONTROL ELEMENTS 
RODS (FUEL) 
See FUEL RODS 
ROOFS 

Analysis of roof systems thermal performance from field data, 
16:10248 (R;US) 

Moisture migration and drying rates for low-slope roofs: Prelimi- 
nary results, 16:10250 (R;US) 

ROPE PROCESS 

Investigation of the ROPE@ [Recycle Oil Pyrolysis and Extraction] 
process performance on Sunnyside tar sand, 16:9578 (R;US) 

Laboratory simulation studies of the recycle oil pyrolysis and ex- 
traction concept, 16:9577 (R;US) 

Pyrolysis of Arroyo Grande tar sand and tar sand/oil mixtures, 
16:9579 (R;US) 

ROTORS 

Vibration characteristics of rotor containing boiling coolant, 

16:10686 (R;JP;in Japanese) 
ROXBY DOWNS DEPOSIT 

U-Pb and Sm-Nd isotopic evidence for age and origin of Mid- 
Proterozoic felsic magmatism of the eastern Gawler Craton, 
South Australia, 16:10575 (IA;AU) 

RUBIDIUM 

Direct conversion of methane to Cz), and liquid fuels: Fourth 
quarterly technical progress report, July 1—-September 30, 
1988, 16:9365 (R;US) 

RUPTURE DISKS 
See RELIEF VALVES 
RUTHENIUM 

Physicochemical fundamentals of oxidizing fluorination use in 
decomposition and analysis of noble metal containing prod- 
ucts (Noble metals: Ru, etc.), 16:10594 (IA;SU;In Russian) 

Utilization of basic fractions derived from coal liquids as chemi- 
cals, 16:9462 (IA;JP;in Japanese) 

RUTHENIUM 106 

Contribution to investigations on trace elements transport in the 
Channel: spatial distribution of industrial tracers in mytilus 
edulis and fucus serratus, 16:11042 (R;FR;In French) 

Summary of radioactive solid waste burials in the 200 Areas 
during CY 1987, 16:9741 (R;US) 

RUTHENIUM ALLOYS 

A spectroscopic and catalytic investigation of active phase- 
support interactions: Progress report, January 1988—January 
1991, 16:10620 (R;US) 

RUTHENIUM COMPLEXES 

Solvent extraction-instrumental methods of platinum metal de- 
termination with the use of alkyl aniline, 16:10593 (IA;SU;In 
Russian) 

RUTHENIUM COMPOUNDS 

See also RUTHENIUM SULFIDES 

Direct determination of platinum metals by the method of atomic 
emission spectrometry with inductively coupled plasma (Plat- 
inum metals: Ru, etc.), 16:10595 (IA;SU;in Russian) 

Physicochemical fundamentals of oxidizing fluorination use in 
decomposition and analysis of noble metal containing prod- 
ucts (Noble metals: Ru, etc.), 16:10594 (IA;SU;In Russian) 

Ruthenium complex catalyzed hydroliquefaction of coal, 
16:9403 (IA;JP;In Japanese) 

Solvent extraction-instrumental methods of platinum metal de- 
termination with the use of alkyl aniline, 16:10593 (IA;SU;In 
Russian) 

RUTHENIUM ISOTOPES 
See also RUTHENIUM 106 
Cluster properties of heavy nuclei, 16:11726 (IA;SU;In Russian) 


RUTHENIUM SULFIDES 
Alkali/TX2 catalysts for CO/H2 conversion to C,-C,4 alcohols: 
Technical progress report, September—November 1990, 
16:9373 (R;US) 
RWE-BAYERNWERK-B REACTOR 
See GUNDREMMINGEN-2 REACTOR 
RYE 
Herbaceous Energy Crops Program: Annual progress report for 
FY 1988, 16:9825 (R;US) 
Screening of herbaceous species for energy crop production: 
Final report, 1985-1990, 16:9827 (R;US) 


S 


S CODES 
Development of a numerical computer code and circuit element 
models for simulation of firing systems: Final report, April 15, 
1988—April 15, 1990, 16:10771 (R;US) 
SAS© macros for converting between ARC/INFO© im- 
portv/export files and SAS data sets, 16:12201 (R;US) 
SIGNIF and GENFMT, SAS® macros for computing and report- 
ing significant digits, 16:12199 (R;US) 
S PROCESS 
Importance of E2 transitions in '7>Lu(n, +) isomer production 
calculations, 16:11227 (R;US) 
S-1000 RESONANCES 
See MESONS 
SACCHAROSE 
Measurements of metabolically active inorganic phosphate in 
plants growing in natural and agronomic settings and under 
water stress: Annual report for 1988, 16:11096 (R;US) 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
Argentine-Brazilian declaration on common nuclear policy, 
16:10198 (R;XA) 
Safeguards issues in geologic repositories for spent nuclear 
fuel, 16:9674 (R;US) 
THIEF, Version 1.0: An interactive simulation of nuclear materi- 
als safeguards and security, 16:9782 (R;US) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY (REACTOR) 
See REACTOR SAFETY 
SAFETY STANDARDS 
Design and operation of internal dosimetry programs: Revision 
1, 16:11191 (R;US) 
Tiger team assessment of the Argonne Illinois site, 16:9764 
(R;US) 
SAFETY VALVES 
See RELIEF VALVES 
SALINE ZONE 
See OIL SHALES 
SALMON 
Environmental assessment, Lake Roosevelt kokanee salmon 
facilities, 16:9847 (R;US) 
SALT DEPOSITS 
Crack closure and healing studies in WIPP [Waste Isolation Pilot 
Plant] salt using compressional wave velocity and attenuation 
measurements: Test methods and results, 16:9727 (R;US) 
Interpretation of in-situ pressure and flow measurements of the 
Salado Formation at the Waste Isolation Pilot Plant, 16:9713 
(R;US) 
SAMARIUM 
Sm-Nd isotopic complexities in Archaean mafic lavas and impli- 
cations of Sm-Nd geochronology, 16:10582 (iA;AU) 
SAMARIUM 148 TARGET 
Study on angular distribution of - rays observed in 
148Sm(a,ny)'*'Gd reaction, 16:11565 (IA;SU;In Russian) 
SAMARIUM 152 
Neutron data evaluation of fission product nuclides 5Gd, 
152Sm and 1271, 16:11886 (RA;CN) 
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SAMPLE PREPARATION 

Algorithms to calculate sample sizes for inspection sampling 

plans, 16:9780 (R;XA) 
SAMPLING 

Extending the alias Monte Carlo sampling method to general 

distributions, 16:12231 (R;US) 
SAN FRANCISCO BAY 

Environmental evaluations for deepening of Richmond Harbor 
and Santa Fe Channels: Task 4, Chemistry Program, 
16:11069 (R;US) 

SAND 

Abelian sandpiles, 16:12194 (R;US) 

Laboratory setup and results of experiments on two-dimensional 
multiphase flow in porous media, 16:11032 (R;US) 

SANDIA LABORATORIES 

Guidelines for complying with air quality regulations, 16:10991 
(R;US) 

Primary Standards Laboratory report: First half 1990, 16:10700 
(R;US) 

Sandia National Laboratories, 16:10197 (R;US) 

Sandia technology: Engineering and science applications: Vol- 
ume 14, Number 2, 16:10676 (R;US) 

Site environmental report for 1989, 16:10990 (R;US) 

SANDSTONES 

imaging techniques applied to the study of fluids in porous me- 
dia, 16:9541 (R;US) 

Subsurface fracture spacing: Comparison of inferences from 
slant/horizontal core and vertical core in Mesaverde reser- 
voirs, 16:9567 (R;US) 

SANITARY LANDFILLS 
Energy potential of modern landfills, 16:9828 (R;US) 
SARSON 
See BRASSICA 
SAVANNAH RIVER PLANT 
Geology 

Hydrogeologic characterization of the cretaceous-tertiary Coastal 

Plain sequence at the Savannah River Site, 16:11216 (R;US) 
Hydrology 

Hydrogeologic characterization of the cretaceous-tertiary Coastal 
Plain sequence at the Savannah River Site, 16:11216 (R;US) 

Lithological and hydrological characteristics of the tertiary hy- 
drostratigraphic systems of the general separations area at 
the Savannah River Site, 16:11215 (R;US) 

Lithology 

Lithological and hydrological characteristics of the tertiary hy- 
drostratigraphic systems of the general separations area at 
the Savannah River Site, 16:11215 (R;US) 

Nuclear Materials Management 

Temperature profiles in cylindrical hydride beds when using resis- 

tance heating to simulate tritium decay heat, 16:9785 (R;US) 
Pollution 

The effect of contaminated groundwater on tree growth: A tree- 

ring analysis, 16:11088 (R;US) 
Radioactive Waste Facilities 

Control of radioactive waste glass melters: Part 1, Preliminary 
general limits at Savannah River, 16:9750 (R;US) 

Exclusion of foreign materials from the Savannah River Site 
(SRS) canistered waste forms: Characterization of the gas 
within the free volume, 16:9748 (R;US) 

Material balance tables for the DWPF basic data report (DPSP- 
80-1033): Revision 138: Appendix G, Table 19-1, 16:9786 
(R;US) 

Radioactive Waste Management 

Online analytical systems for the uranium solidification facility at 
SRS, 16:9611 (R;US) 

Waste salt disposal at the Savannah River Plant, 16:9657 (R;US) 

Radioactive Waste Processing 

A comparison of high-level waste form characteristics, 16:9642 
(R;US) 

CIF [Consolidated Incineration Facility] ofigas components test 
facility, 16:9752 (R;US) 

Formic acid requirement for the Savannah River Site Defense 
Waste Processing Facility melter feed preparation, 16:10120 
(R;US) 


SEALS 


Safety evaluation for the inner canister closure station, 16:9769 

(R;US) 
Seismic Surveys 

Pen Branch Fault Program: Shallow drilling activity, 16:11217 
(R:US) 

Terrestrial Ecosystems 

Geochemical and physical properties of soils and shallow sedi- 
ments at the Savannah River Site, 16:11037 (R;US) 

Waste Management 

Savannah River Site (SRS) environmental overview, 16:10188 
(R;US) 

Waste Processing 

Summary report for the dynamic compaction test program: Re- 
vision 1, 16:9751 (R;US) 

Water Quality 

Beaver Dam Creek final report, September 1988—February 
1990: Addendum, 16:9902 (R;US) 

Beaver Dam Creek: Final report, September 1988—February 
1990, 16:9900 (R;US) 

Beaver Dam Creek: Final report, September 1988—February 
1990, Appendix, 16:9901 (R;US) 

SAVANNAH RIVER PLANT K REACTOR 

See K REACTOR 

SAVANNAH RIVER PLANT L REACTOR 
See LREACTOR 
SCALE MODELS 

Determination of aerodynamic and vibration characteristics of 
flow parts of high capacity steam turbines on large test 
stands, 16:10066 (IA;CS;in Russian) 

SCANDIUM 

Separation of iron, zinc, scandium and tantalum for radiochemi- 
cal analysis, 16:10569 (IA;EG) 

Separation of radioactive Zn(II), Hg({Il), Co(II), Co(lil), Fe(tl), 
Eu(Ill) and Se(IIl) by cation exchange from benzylamine solu- 
tions, 16:10634 (IA;EG) 

Shift of a boundary energy of Sc 8~ spectrum by channels of 
electron excitation, 16:11762 (IA;SU;In Russian) 

SCANDIUM 44 

lsomer ratios in the reactions with multi-nucleon outlet channel, 

16:11826 (IA;SU;in Russian) 
SCANDIUM ALLOYS 

Bonding energies and long-range order in the trialuminides, 

16:10615 (R;US) 
SCANDIUM OXIDES 
Peculiarities of electron density and electrostatic potential in 
garnets, 16:10640 (IA;SU) 
SCANNERS (IMAGE) 
See IMAGE SCANNERS 
SCATTERING 
See also ELASTIC SCATTERING 
SMALL ANGLE SCATTERING 
S-matrix poles in discrete representation of scattering theory, 
16:11721 (IA;SU;in Russian) 
SCINTIGRAPHY 
See SCINTISCANNING 
SCINTISCANNING 
Production of freeze dried kits for Tc-99m radiopharmaceutical 
preparation, 16:11121 (IA;EG) 
SCREWS 
See FASTENERS 
SEA BED 

Numerical prediction method for local scour by cooling water dis- 

charged from submerged outlets, 16:9899 (R;JP;ln Japanese) 
SEAFOOD 

Radioactivity measurement in imported food and food related 

items, 16:10609 (R;PH) 
SEALS 

Assessment of tamper-revealing ceramic seals, 16:10331 (R;US) 

Cask systems development program seal technology, 16:10698 
(R;US) 

Hot isostatic pressing of high performance glass-ceramic to 
nickel- and iron-based metal components, 16:10341 (R;US) 

PREPP [Process Experimental Pilot Plant] rotary kiln seals: 
Problem and resolution, 16:9660 (R;US) 


ERA Vol. 16, No. 4 687 





SEAS 


SEAS 
See also ATLANTIC OCEAN 
A numerical three-dimensional ocean general circulation and ra- 
dionuclides dispersion model, 16:11040 (R;FR) 


SEASONAL THERMAL ENERGY STORAGE 

Rock cavern heat storage in Oulu: Part 4. Water streams in the 
storage and the miniature model of the storage, 16:10165 
(R;Fl;In Finnish) 

The rock cavern heat storage in Oulu: Part 2. The converting 
works and their costs, 16:10164 (R;Fl;In Finnish) 

SEAWATER 

Design and cost of near-term OTEC [Ocean Thermal Energy 
Conversion] plants for the production of desalinated water 
and electric power, 16:9861 (R;US) 

Vertical and horizontal fluxes of selected radionuclides and trace 
metals off the coast of southern California: Annual report, 15 
November 1989-14 November 1990, 16:11051 (R;US) 

SEBACEOUS GLANDS 

See SKIN 


SECALE 
See RYE 
SECOND-CLASS CURRENTS 
Status of second-class currents in electroweak interactions, 
16:11349 (IA;SU;In Russian) 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 


SECONDARY COOLANT CIRCUITS 

Dynamic computer model of WWER-1000 nuclear power plant 

secondary circuit, 16:10009 (IA;CS;In Czech) 
SEDIMENTATION 

Application of sedimentation model to uniform and segregated 

fluidized beds, 16:10708 (R;US) 
SEDIMENTS 

Analysis of stream bed sediments of Four Mile Creek, 16:11089 
(R;US) 

Ecological evaluation of proposed discharge of dredged mate- 
rial from Oakland Harbor into ocean waters (Phase 1 of 
—42-foot project), 16:11067 (R;US) 

Environmental evaluations for deepening of Richmond Harbor 
and Santa Fe Channels: Task 4, Chemistry Program, 
16:11069 (R;US) 

Study on plutonium distribution in Palomares ecosystem after 
an accidental aerosol release of transuranic radionuclides, 
16:9758 (1;ES;In Spanish) 

The flux and recovery of bioactive substances in the surface 
sediments of deep basins off southern California: Technical 
progress report, 16:11050 (R;US) 

Vertical and horizontal fluxes of selected radionuclides and trace 
metals off the coast of southern California: Annual report, 15 
November 1989-14 November 1990, 16:11051 (R;US) 

[Contaminated soil]: Foreign trip report, December 9, 1990— 
December 15, 1990, 16:11028 (R;US) 

SEEDS 

See also MUNGBEANS 

Effect of gamma radiation on plant growth, nodulation, nutri- 
tional status and yield of soybean, 16:11145 (IA;EG) 

Effect of pre-sowing gamma irradiated lupin seeds on growth 
characters and yield components, 16:11151 (IA;EG) 

Physiological response of lentils to gamma irradiation, 16:11149 
(IA;EG) 

SEIBERSDORF IAEA LABORATORY 

RIAL: Agency's laboratories at Seibersdorf and VIC. 1989 an- 

nual report, 16:12179 (R;XA) 
SEISMIC ARRAYS 

Injection monitoring with seismic arrays and adaptive noise can- 

cellation: Final report, 16:9875 (R;US) 
SEISMIC SURVEYS 

Analysis of parameter estimation problem in marine seismics, 
16:11212 (R;FR;In French) 

Integration of recently developed seismic data processing and 
interpretation algorithms in an interactive seismic data inter- 
pretation system: Final report, 16:11211 (R;LU) 
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SEISMIC WAVES 

Integration of recently developed seismic data processing and 
interpretation algorithms in an interactive seismic data inter- 
pretation system: Final report, 16:11211 (R;LU) 

SELENIUM 72 

New insights from theory and experiment into the multiple band 
structures and unusually large deformations in “Ge and 
72Se, 16:11644 (R;US) 

SELENIUM 73 

Calculated isomer ratios for 9™9Se, 11279 jn, 116-118MESh pro- 
duced in the (a,xn) reaction, 16:11800 (IA;SU;In Russian) 

Isomer ratios in the Se(y7, n)’9"-9Se reaction, 16:11518 
(IA;SU;In Russian) 

SELENIUM 74 TARGET 

Isomer ratios in the ”4Se(+, n)79"-9Se reaction, 16:11518 
(IA;SU;In Russian) 

Isomer ratios in the (7, n) reaction for 74Se and ®*Se nuclei, 
16:11523 (IA;SU;In Russian) 

SELENIUM 77 

77Se level lifetimes measured by means of plunger method, 
16:11511 (IA;SU;In Russian) 

Lifetimes of 7?Se nucleus excited states, 16:11510 (IA;SU;In 
Russian) 

Measurement of selenium-77 nuclear level lifetimes by DSA 
method, 16:11512 (IA;SU;In Russian) 

SELENIUM 81 

Isomer ratios of the ®*Se(-, n)®'™8Se reaction yields, 16:11519 

(IA;SU;In Russian) 
SELENIUM 82 TARGET 

Isomer ratios in the (7, n) reaction for 74Se and ®Se nuclei, 
16:11523 (IA;SU;In Russian) 

Isomer ratios of the ®*Se(-+, n)®'™-9Se reaction yields, 16:11519 
(IA;SU;In Russian) 

SELENIUM ALLOYS 
Influence of small amounts of Al, In and Cd on short-range order 
in liquid and amorphous Se, 16:10437 (IA;SU) 
SELENIUM ISOTOPES 
See also SELENIUM 72 
SELENIUM 73 
SELENIUM 77 
SELENIUM 81 

Isotopic peculiarities in cross sections of low-energy neutron 
scattering on even-even nuclei in 3p-resonance region, 
16:11420 (IA;SU;In Russian) 

SELF-POWERED NEUTRON DETECTORS 
A study for the choice of the self powered neutron detectors, 
16:10873 (IA;EG) 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 
See also GE SEMICONDUCTOR DETECTORS 
S| SEMICONDUCTOR DETECTORS 
SURFACE BARRIER DETECTORS 

Cylindrical semiconductor detecting system for thermal neu- 
trons, 16:10889 (IA;SU;In Russian) 

Studying the electrical and radiometric properties of semicon- 
ductor detector on base of Si,_,-Gex alloy, 16:10896 
(IA;SU;In Russian) 

SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR STORAGE DEVICES 
Compound semiconductors, strained layer epitaxy and the infor- 
mation age, 16:10769 (R;US) 
SEMICONDUCTOR DIODES 
Studies of cold protection diodes, 16:10841 (R;US) 
SEMICONDUCTOR JUNCTIONS 

See also HETEROJUNCTIONS 

Amorphization mechanism of Cd-Hg-Te under ion bombard- 
ment, 16:10378 (IA;SU;In Russian) 

SEMICONDUCTOR MATERIALS 

A photoemission investigation of compound semiconductor 
monodisperse clusters, 16:12026 (R;US) 

Dielectric function of semiconductor superlattice, 16:11935 
(R;XA) 





Influence of 20 MeV hydrogen and helium ion bombardment on 
structure and properties of structural materials and semicon- 
ductors, 16:10538 (IA;SU;in Russian) 

Nonequilibrium Green function techniques applied to hot elec- 
tron quantum transport, 16:12018 (R;DK) 

Report of an advanced light source workshop on challenges for 
interface theory, August 20-24, 1990, 16:10452 (R;US) 

Surface-modified bilayer ultrathin membranes, 16:10525 (R;US) 

The determination of the momentum matrix elements involved in 
calculating the dielectric constants of superlattices using the 
tight-binding method, 16:11936 (R;XA) 

SEMICONDUCTOR STORAGE DEVICES 
Immediate-access memory devices for the Elektronica-60 and 
the Elektronica-79 computers, 16:12255 (R;SU;In Russian) 
SENA REACTOR 
See ARDENNES REACTOR 
SENN REACTOR 
See GARIGLIANO REACTOR 
SEPARATION EQUIPMENT 

See also EXTRACTION APPARATUSES 

In-plant testing of microbubble column flotation: Fourth quarterly 
technical progress report, July 1, 1990—September 30, 1990, 
16:9338 (R;US) 

Investigation of the chemical explosion of an ion exchange resin 
column and resulting americium contamination of personnel 
in the 242-Z building, August 30, 1976, 16:9761 (R;US) 

SEPARATORS (STEAM) 
See STEAM SEPARATORS 
SEQUOYAH NUCLEAR POWER PLANT UNIT-1 
See SEQUOYAH-1 REACTOR 
SEQUOYAH NUCLEAR POWER PLANT UNIT-2 
See SEQUOYAH-2 REACTOR 
SEQUOYAH-1 REACTOR 

MELCOR analyses for accident progression issues, 16:10147 
(R;US) 

Severe accident risks: An assessment for five US nuclear power 
plants: Appendices D and E: Final report, 16:10143 (R;US) 

SEQUOYAH-2 REACTOR 

MELCOR analyses for accident progression issues, 16:10147 
(R;US) 

Severe accident risks: An assessment for five US nuclear power 
plants: Appendices D and E: Final report, 16:10143 (R;US) 

SEWAGE 
Real-time sewer effluent monitoring system, 16:11081 (R;US) 
Site environmental report for 1989, 16:10990 (R;US) 

SHALE OIL 

The thermodynamic properties of 2,3-benzothiophene, 16:9546 
(R;US) 

The thermodynamic properties of 2-aminobiphenyl (an interme- 
diate in the carbazole/hydrogen reaction network), 16:9545 
(R;US) 

SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHAPED CHARGES 
Examination of coherency criteria for high velocity jets, 
16:10943 (R;US) 
SHEATHS (FUEL) 
See FUEL CANS 
SHIELDING 

Benchmark shielding calculations for the NEACRP [Nuclear En- 
ergy Agency-Committee on Reactor Physics] Working Group 
on shielding assessment of transportation packages, 
16:10691 (R;US) 

SHIPS 

See also SUBMARINES 

MHD [magnetohydrodynamic] undersea propulsion: A novel 
concept with renewed interest, 16:10309 (R;US) 

Performance and flow characteristics of MHD seawater thruster, 
16:10308 (R;US) 

SHOCK (IMPACT) 
See IMPACT SHOCK 
SHOCK ABSORBERS 
Pool fire upon a balsa-filled shock absorber, 16:10677 (R;GB) 


SILICON 
Arsenic lons 


SHORT WAVE RADIATION 
Numerical modeling of HF skywave radiation from antennas in 
irregular terrain, 16:10939 (R;US) 
SHOWER COUNTERS 
Construction of the Zeus forward/rear calorimeter modules at 
NIKHEF, 16:10903 (R;NL) 
DO calorimeter electronics performance, 16:10869 (R;US) 
Experimental studies of elementary particle interactions at high 
energies: Technical progress report, 16:10862 (R;US) 
Experimental study of heavy flavor physics and SSC research 
and development at The University of Mississpi: Progress re- 
port, March 1, 1990—December 31, 1990, 16:11307 (R;US) 
High Energy Physics Division semiannual report of research ac- 
tivities, January 1, 1990—June 30, 1990, 16:11296 (R;US) 
PEGASYS/Mark II: A program of internal target physics using 
the Mark II detector at the PEP storage ring, 16:11363 (R;US) 
Study of hadronic and electromagnetic shower development be- 
tween 10 and 140 GeV by an iron-scintillator calorimeter, 
16:10907 (R;US) 
The ZEUS second level calorimeter trigger: Physics simulation 
design and implementation, 16:10880 (1;NL) 
The liquid argon calorimeter subsystem: Progress report, 
16:10863 (R;US) 
The scintillating plate calorimeter subsystem: Progress report, 
16:10864 (R;US) 
SHOWERS 
Electromagnetic shower development in crystals with account for 
linear polarization of -y quanta, 16:11905 (IA;SU;In Russian) 
SI SEMICONDUCTOR DETECTORS 
See also LI-DRIFTED SI DETECTORS 
Neutron radiation damage studies on silicon detectors, 
16:10914 (R;US) 
Prospects of using the detectors operating at room temperature 
in X-ray spectrometry, 16:10900 (IA;SU;In Russian) 
Studies of frequency dependent C-V characteristics of neutron 
irradiated p*-n silicon detectors, 16:10912 (R;US) 
Vertex detector technology for the SSC [Superconducting Super 
Collider], 16:10906 (R;US) 
SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA MODEL 
One fermion loop contribution to the energy of the neutral pion 
condensate in the o-model, 16:11862 (R;PL) 
SIGMA-410 RESONANCES 
See SIGMA MODEL 
SIGNAL CONDITIONERS 
Unique Signal Override Plug electromagnetic test report, 
16:10931 (R;US) 
SILICA 
A spectroscopic and catalytic investigation of active phase- 
support interactions: Progress report, January 1988—January 
1991, 16:10620 (R;US) 
Direct conversion of methane to Co's and liquid fuels: Sixth 
quarterly technical progress report, January 1—March 31, 
1989, 16:9367 (R;US) 
Thermolysis of surface-immobilized phenethyl phenyl ether, 
16:10616 (R;US) 
SILICATES 
See also GARNETS 
LITHIUM SILICATES 
PYROXENES 
Positron annihilation in Bi;2GeO2) and Bi;2Si02, 16:12010 
(IA;SU;In Russian) 
SILICEOUS ROCK 
See SANDSTONES 
SILICON 
Adsorption 
lon irradiation effect on Si(100) absorption properties, 16:10386 
(IA;SU;In Russian) 
Arsenic lons 
Rebuilding of crystal structure in (III)-silicon under arsenic ion in- 
tensive beam, 16:11983 (IA;SU;In Russian) 
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SILICON 
Atomic Displacements 


Atomic Displacements 

Defect formation in silicon under silicon multicharged ion im- 
plantation, 16:11967 (IA;SU;In Russian) 

Semiconductor amorphization under ion implantation, 16:11966 
(IA;SU;In Russian) 

Carrier Mobility 

lon implantation effect with following low temperature annealing 
on non-equilibrium current carrier transport parameters in sili- 
con, 16:11976 (IA;SU;in Russian) 

Crystal Defects 

Once again on the mechanism of ion-stimulated annealing of 
radiation-induced defects in silicon, 16:11988 (IA;SU;In Rus- 
sian) 

Radiation-induced defect formation under mechanical stress in 
silicon, 16:11990 (IA;SU;In Russian) 

Dislocations 

Measuring of point defect and dislocation loop profiles in silicon, 

16:11981 (IA;SU;In Russian) 
Electronic Structure 

Effect of implanted phosphorus atom location on properties of 
silicon with high concentration of alloyage, 16:11951 
(IA;SU;In Russian) 

Etching 

Fabrication of silicon field emission tips for vacuum microelec- 

tronics by KOH/Alcohol/Water etching, 16:10772 (R;US) 
Impurities 

Use of polarized ion beams in nuclear microanalysis, 16:11960 
(IA;SU;In Russian) 

lon Beams 

Use of polarized ion beams in nuclear microanalysis, 16:11960 
(IA;SU;In Russian) 

lon Channeling 

Boron-ion channeling during high energy implantation in silicon, 
16:11972 (IA;SU;In Russian) 

Slowing down, multiple scattering, dechanneling and profiles 
during phosphorus and aluminium ion implantation in silicon, 
16:11975 (IA;SU;In Russian) 

lon Implantation 

Boron-ion channeling during high energy implantation in silicon, 
16:11972 (IA;SU;in Russian) 

Comparison of the behaviour of 75As*- and ”5As*/"'B* - im- 
planted silicon (100) monocrystals on fast thermal annealing 
by Rutherford backscattering/channeling methods, 16:11970 
(IA;SU;in Russian) 

Defect formation in silicon under silicon multicharged ion im- 
plantation, 16:11967 (IA;SU;In Russian) 

Effect of ion flux density on the structure and phase composition 
of layers produced by Cot ion implantation in Si, 16:11964 
(IA;SU;In Russian) 

Interferometric effects in X-ray reflection section topographs, 
16:10403 (IA;SU) 

lon implantation effect with following low temperature annealing 
on non-equilibrium current carrier transport parameters in sili- 
con, 16:11976 (IA;SU;In Russian) 

On the formation of a disordered region in ion-doped layers of 
silicon, 16:11950 (IA;SU;In Russian) 

Peculiarity of VV-center concentration behaviour in silicon irradi- 
ated by nitrogen ions with high doses, 16:11977 (IA;SU;In 
Russian) 

Radiation damage in silicon under N* and O* ion high dose im- 
plantation, 16:11965 (IA;SU;In Russian) 

Semiconductor amorphization under ion implantation, 16:11966 
(IA;SU;In Russian) 

Structure transformations in silicon with high background 
concentration of boron during As or Sb implantation and an- 
nealing, 16:11969 (IA;SU;In Russian) 

TaSiz formation during low energy pulsed ion implantation of sili- 
con, 16:11963 (IA;SU;in Russian) 

Use of high energy oxygen ion implantation in silicon for thyris- 
tor effect suppression in complementary MOS-transistors, 
16:11998 (IA;SU;In Russian) 

Microstructure 

Some roles for TEM in the development of new materials, 

16:10451 (R;US) 
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Mixing 

Modification of crystalline material properties using the method 

of dynamic cascade mixing, 16:10387 (IA;SU;in Russian) 
Physical Radiation Effects 

Damage and reestablishment of Si monocrystal under fast 
heavy ion effect, 16:12014 (IA;SU;In Russian) 

Effect of MeV nitrogen ions on Si, Ge and W crystals, 16:11993 
(IA;SU;In Russian) 

Investigation of column structure formation on silicon surface af- 
ter ion bombardment by scanning tunnel microscope, 
16:11947 (IA;SU;In Russian) 

Modification of crystalline material properties using the method 
of dynamic cascade mixing, 16:10387 (IA;SU;In Russian) 

On the formation of a disordered region in ion-doped iayers of 
silicon, 16:11950 (IA;SU;In Russian) 

Once again on the mechanism of ion-stimulated annealing of 
radiation-induced defects in silicon, 16:11988 (IA;SU;In Rus- 
sian) 

Radiation-induced defect formation under mechanical stress in 
silicon, 16:11990 (IA;SU;In Russian) 

Point Defects 

Measuring of point defect and dislocation loop profiles in silicon, 

16:11981 (IA;SU;In Russian) 
Radiation Effects 

lon irradiation effect on Si(100) absorption properties, 16:10386 
(IA;SU;In Russian) 

Study of surface layers in silicon implanted by low energy 
molybdenum ions, 16:10383 (IA;SU;In Russian) 

Recoils 

Interaction of silicon crystal with recoil nucleous produced in 

photonuclear reactions, 16:12001 (IA;SU;In Russian) 
Stresses 

Interferometric effects in X-ray reflection section topographs, 

16:10403 (IA;SU) 
Superlattices 

Antimony atom distribution in delta-doped Si:Sb superlattices, 

16:11949 (IA;SU;In Russian) 
SILICON 28 

Alpha particle structure of silicon 28, 16:11487 (IA;SU;In Russian) 

Experimental determination of spin-tensors of density matrix of 
1.78 MeV (2*) state of 28Si nucleus, 16:11483 (IA;SU;In Rus- 
sian) 

Probability of occupation of 28Sj 2;+1 level magnetic substates 
in proton inelastic scattering in Ep=5.4-5.8 MeV range, 
16:11478 (IA;SU;In Russian) 

SILICON 28 TARGET 

Elastic and inelastic scattering of a-particles by @®Si and the re- 
action 2®Si(A, 9He)?°Si at energy E. = 94 MeV, 16:11485 
(IA;SU;In Russian) 

Study on the (n,p), (n,np) reactions on 2°Si, 5®Ni nuclei and Ni at 
14.1 MeV neutron energy, 16:11481 (IA;SU;In Russian) 

SILICON 29 TARGET 

Cross sections of (n,p) and (n,«) reactions on silicon and phos- 
phorus nuciei at 14.6 MeV neutron energy, 16:11482 
(IA;SU;In Russian) 

SILICON 30 TARGET 

Cross sections of (n,p) and (n,«) reactions on silicon and phos- 
phorus nuclei at 14.6 MeV neutron energy, 16:11482 
(IA;SU;In Russian) 

SILICON 42 

Observation of new neutron-rich 42Si, 45-4P, 48S and 51Ci nu- 
clei in the heavy ion reactions at 44 MeV/A, 16:11493 
(IA;SU;In Russian) 

SILICON ALLOYS 

Glow discharge preparation and electrooptical characterisation 
of amorphous silicon alloys for solar cells, 16:9853 (I;ES;In 
Spanish) 

NGR investigation of ultrasound effect on structural transforma- 
tions in the Fe-Si-C system under laser radiation, 16:12013 
(IA;SU;In Russian) 

Structure of amorphous iron-based metal alloys, 16:10417 
(IA;SU) 

SILICON CARBIDES 
Biological effects of silicon carbide whiskers, 16:11193 (RA;US) 





Ceramic surface modification, 16:10483 (RA;US) 

Excimer laser surface processing for tribological applications in 
metals and ceramics, 16:10448 (R;US) 

Gelcasting of monolithic ceramics and chopped fiber reinforced 
composites, 16:10477 (RA;US) 

High pressure heat exchanger, 16:10276 (RA;US) 

Laser synthesis and crystallographic characterization of ultrafine 
SiC powders, 16:10487 (R;IT) 

Scale up of a process for manufacture of beta silicon carbide 
powder, 16:10478 (RA;US) 

Study of crystal defects by electron channeling patterns, 
16:11984 (IA;SU;in Russian) 

The application of neutron diffraction time-of-flight measure- 
ments to the study of strain in composites, 16:10481 (R;US) 


SILICON ISOTOPES 
See also SILICON 28 
SILICON 42 
Cross sections of °°-24Na and ’Be radioactive isotope produc- 
tion during interaction of deuterons with silicon nuclei, 
16:11486 (IA;SU;In Russian) 


SILICON NITRIDES 
Ceramic surface modification, 16:10483 (RA;US) 
Corrosion studies in molten calcium chloride with chlorine, 
16:9612 (R;US) 
Forming of silicon nitride by gelcasting, 16:10480 (R;US) 


SILICON OXIDES 
See also QUARTZ 
SILICA 

Acid-catalyzed cracking of | surface-immobilized  1,3- 
diphenylipropane in dispersed solids, 16:9345 (R;US) 

Thin film amorphous electrolytes: The Liz0-SiO2-P20s5 system, 
16:10508 (R;US) 

Ultrafine refractory particle formation in counterflow diffusion 
flames, 16:10471 (R;US) , 


SILICON SEMICONDUCTOR DETECTORS 
See Si SEMICONDUCTOR DETECTORS 


SILICON SOLAR CELLS 

Southwest Region Experiment Station 1988 report, 16:9856 

(R;US) 
SILICONES 

Cask systems development program seal technology, 16:10698 

(R;US) 
SILVER 

A spectroscopic and catalytic investigation of active phase- 
support interactions: Progress report, January 1988—January 
1991, 16:10620 (R;US) 

A(x,xpn)B reaction on Ag, Br nuclei at 115 and 170 MeV ener- 
gies, 16:11757 (IA;SU;In Russian) 

Evaluation of neutron data, 16:11889 (RA;CN) 

First-principles study of the contractive reconstruction of gold 
and silver monolayers on gold, silver and aluminum, 
16:10446 (R;US) 

Investigation of scattering of helium and lithium radioactive nu- 
clei, 16:11467 (IA;SU;In Russian) 

Methods for determination and analysis of gold, silver, and pal- 
ladium on the basis of solvent extraction with organic sulfides, 
16:10591 (IA;SU;In Russian) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 12, June 16, 1990—September 
15, 1990, 16:9829 (R;US) 

SILVER 105 

y-ray spectrum in the 'Pd(p,ny)'Ag reaction, 16:11530 

(IA;SU;In Russian) 
SILVER 106 


M1-transitions and angular momentum orientation of unpaired nu- 
cleons in odd-odd 1 Ag nucleus, 16:11531 (IA;SU;In Russian) 


SILVER 107 TARGET 
Elastic scattering of 3He ions with energy 18.9 MeV on *Mo, 
105 Pq, 197 Ag nuclei, 16:11556 (IA;SU;In Russian) 
Measurement of the '°7Ag(n, 2n)'°®™Ag reaction cross section, 
16:11526 (RA;CN) 


SLURRIES 


SILVER COMPLEXES 
New ambient pressure organic superconductors: a-(BEDT- 
TTF)2(NH4)Hg(SCN)4, 8m-(BEDO-TTF)3Cua(NCS)3, and 
n-(BEDT-TTF)2Cu[N(CN)2]Br, 16:10506 (R:US) 
SIMS 
See ION MICROPROBE ANALYSIS 
MASS SPECTROSCOPY 
SIMULATION 
See also COMPUTERIZED SIMULATION 
PLASMA SIMULATION 
Elucidation of reaction mechanism of coal liquefaction using 
model compound. 4.: Effect of temperature and hydrogen 
partial pressure, 16:9395 (IA;JP;In Japanese) 
Modeling and simulation of an entrained bed flow coal gasifier, 
16:9440 (IA;JP;in Japanese) 
SIMULATORS (REACTOR) 
See REACTOR SIMULATORS 
SINGLE CRYSTALS 
See MONOCRYSTALS 
SITE CHARACTERIZATION 
Structuring a cost-effective site characterization, 16:11006(R;US) 
Three dimensional visualization breakthrough in analysis and 
communication of technical information for nuclear waste 
management, 16:9690 (R;US) 
SITE REHABILITATION 
See REMEDIAL ACTION 
SIZEWELL NUCLEAR POWER STATION B 
See SIZEWELL-B REACTOR 
SIZEWELL-B REACTOR 
A high burnup cycle in a PWR utilizing Gadolinia burnable poi- 
son, 16:9975 (RA;XA) 
The Management Advisory Committee of the Inspection Valida- 
tion Centre seventh report, 16:10729 (|;GB) 
SKELETAL DISEASES 
See also OSTEOSARCOMAS 
Radiopharmacons for bone diseases diagnostics, 16:11134 
(R;AU) 
SKELETON 
Bone formation: The rules for tabricating a composite ceramic, 
16:11101 (R;US) 
SKIN 
Technical background for shallow (skin) dose equivalent evalua- 
tions, 16:11186 (R;US) 
SKYRMIONS 
See SOLITONS 
SL GROUPS 
Hidden symmetry of the Goden model, 16:12053 (IA;SU;In Rus- 
sian) 
SLAGS 
Fundamental studies on the utilization of coal gasification slag 
for cement, 16:9439 (IA;JP;in Japanese) 
Gasification of low grade coal obtained from coal cleaning pro- 
cess, 16:9438 (IA;JP;in Japanese) 
SLC 
See STANFORD LINEAR COLLIDER 
SLOT OVENS 
See COKE OVENS 
SLUDGES 
Detoxification and generation of useful products from coal com- 
bustion wastes: Final technical report, 16:9492 (R;US) 
Remediation of oil field wastes, 16:9558 (R;US) 
The processing of simulated high-level radioactive waste 
sludges containing nitrites and mercury, 16:9749 (R;US) 
The proposed fixation of sludge in cement at the Feed Materials 
Production Center, 16:9667 (R;US) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES 
See also FUEL SLURRIES 
Dewatering of peat slurry with Rittershaus and Blecher chamber 
filter, 16:9344 (R;SE;In Swedish) 
Dewatering of peat slurry with two types of belt filter presses 
SALTEC, 16:9342 (R;SE;In Swedish) 
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SLURRIES 


Slurry transport of ores and industrial minerals by centrifugal 
pumps: An experimental investigation in a horizontal pipe- 
loop, 16:10271 (R;SE) 

SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES 

Slurry transport of ores and industrial minerals by centrifugal 
pumps: An experimental investigation in a horizontal pipe- 
loop, 16:10271 (R;SE) 

SMALL ANGLE SCATTERING 

The small angle scattering cross sections of 14.7 MeV neutron 

for 235U, 16:11895 (RA;CN) 
SMECTITE 

Novel sorbents for coal conversion wastewater treatment: Final 
report, September 16, 1987—September 15, 1990, 16:9490 
(R;US) 

SMELTERS 

Melting test of pig iron and steel using a small-sized cupola, 

16:10354 (IA;JP;In Japanese) 
SNAKE RIVER PLAIN 

Mineralogical correlation of surficial sediment from area 
drainages with selected sedimentary interbeds at the Idaho 
National Engineering Laboratory, Idaho, 16:9647 (R;US) 

SNAKES 

Effects of ionizing radiation on crotoxin (toxin of Crotalus duris- 
sus terrificus venom): molecular studies, 16:11180 (I;BR;In 
Portuguese) 

SNG PLANTS 

Engineering support services for the DOE/GRI Coal Gasification 
Research Program: Quarterly report, March—June 1990, 
16:9350 (R;US) 

Evaluation of biological conversion of coal-derived synthesis 
gas, 16:9351 (R;US) 

SNOW 

Artificial snowfall, 16:11210 (IA;JP;in Japanese) 
SODA ASH 

See SODIUM CARBONATES 
SODIUM 

A fixed granular-bed sorber for measurement and control of al- 
kali vapors in PFBC [pressurized fluidized-bed combustion], 
16:9346 (R;US) 

Direct conversion of methane to Cy:, and liquid fuels: Fourth 
quarterly technical progress report, July 1-September 30, 
1988, 16:9365 (R;US) 

Direct conversion of methane to Co's and liquid fuels: Sixth 
quarterly technical progress report, January 1—March 31, 
1989, 16:9367 (R;US) 

Near resonant absorption by atoms in intense fluctuating fields: 
Progress report, August 1, 1988—July 31, 1991, 16:11246 
(R;US) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 12, June 16, 1990—September 
15, 1990, 16:9829 (R;US) 

SODIUM 22 

Study on internal bremsstrahlung accompanying beta decay of 

22Na, 16:11476 (IA;SU;In Russian) 
SODIUM 23 TARGET 

Wave function of resonance state in 24Mg obtained in experi- 
ment on interaction of 6.43 MeV protons with 2°Na, 16:11480 
(IA;SU;In Russian) 

SODIUM 24 
Photoproduction of 7Be and 24Na from the ©°Ni,'78Sn, '2°Sn 
and '4Sn nuclei-targets, 16:11520 (IA;SU;in Russian) 
SODIUM CARBONATES 
Composite heat exchanger materials support, 16:10475 (RA;US) 
SODIUM CHLORIDES 
Photometric on-line monitor for total oxidants in the ports purge 
cascade, 16:9598 (R;US) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also BORAX 
SODIUM CARBONATES 
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SODIUM CHLORIDES 
SODIUM NITRATES 
Chemical interactions in multimetal/zeolite catalysts: Progress 
report, January 7, 1990—January 6, 1991, 16:10619 (R;US) 

SODIUM IODIDE DETECTORS 

See NAI DETECTORS 
SODIUM LAURYL SULFATES 

See SODIUM COMPOUNDS 
SODIUM MINERALS 

See MINERALS 
SODIUM NITRATES 

A literature review of radiolytic gas generation as a result of the 

decomposition of sodium nitrate wastes, 16:10668 (R;US) 

SOFC 

See SOLID ELECTROLYTE FUEL CELLS 
SOFT X RADIATION 

Microholographic imaging of biological samples, 16:11117 (R;US) 
SOILING 

See SURFACE CONTAMINATION 
SOILS 

A study plan for determining recharge rates at the Hanford Site 
using environmental tracers, 16:11071 (R;US) 

Biological remediation of contaminated soils at Los Angeles Air 
Force Base: Facility design and engineering cost estimate, 
16:9559 (R;US) 

Distribution and migration of radionuclides in soils and their up- 
take in plants after the Chernobyl reactor accident, 16:11018 
(1;AT;In German) 

Engineering evaluation/cost analysis for the proposed removal 
of contaminated materials from pad 1 at the Elza Gate site, 
Oak Ridge, Tennessee, 16:9767 (R;US) 

Erosion control on a steeply sloped pipeline right-of-way in 
southwestern Pennsylvania, 16:11007 (R;US) 

Geochemical and physica! properties of soils and shallow sedi- 
ments at the Savannah River Site, 16:11037 (R;US) 

Migration and biological transfer of radionuclides from shallow 
land burial: Final report of a co-ordinated research pro- 
gramme 1985-1989, 16:11016 (R;XA) 

Modeling of the in-situ vitrification process, 16:9689 (R;US) 

Results of the radiological survey at the former ore storage site, 
Palmerton, Pennsylvania (PP001), 16:11029 (R;US) 

Rocky Flats Plant Site Environmental Report for 1989, 16:10988 
(R;US) 

Screening and selection of herbaceous species for biomass pro- 
duction in the Midwest/Lake States: Final report, 1985-1989, 
16:9826 (R;US) 

Screening volatile organics by direct sampling ion trap and glow 
discharge mass spectrometry, 16:10960 (R;US) 

Site environmental report for 1989, 16:10990 (R;US) 

The effect of contaminated groundwater on tree growth: A tree- 
ring analysis, 16:11088 (R;US) 

[Contaminated soil]: Foreign trip report, December 9, 1990— 
December 15, 1990, 16:11028 (R;US) 

SOLAR DISTRICT HEATING 

Central solar heating plants with seasonal storage - status re- 

port, 16:9863 (R;SE) 
SOLAR ENERGY 

Solar advanced internal film receiver, 16:9859 (R;ES;In Spanish) 

Technologies for production of electrticity or heat, 16:10178 
(R;DK;In Danish) 

SOLAR NEUTRINOS 
Status of solar neutrino experiments, 16:11316 (R;US) 
SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
The design of future central receiver power plants based on 
lessons learned from the Solar One Pilot Plant, 16:9860 (R;US) 
SOLAR SEA POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
SOLAR TRACKING SYSTEMS 
16:9855 (PA;CA) 
SOLID CLUSTERS 

Atomic physics at the Advanced Photon Source: Workshop re- 

port: Proceedings, 16:11236 (R;US) 





SOLID ELECTROLYTE FUEL CELLS 

Application of the monolithic solid-oxide fuel cell to space power 
systems, 16:10240 (R;US) 

Thermal-hydraulic model of a solid-oxide fuel cell, 16:10239 
(R;US) 

SOLID ELECTROLYTES 
16:10558 (PA;CA) 
SOLID FUELS 
See also ALLOY NUCLEAR FUELS 
MIXED NITRIDE FUELS 
MIXED OXIDE FUELS 

Solid fuel biocoal and international technical cooperation for bio- 

coal, 16:9524 (IA;JP;in Japanese) 
SOLID SOLUTIONS 

Mixing and solid suspension of up-down agitators in a slab tank, 

16:10687 (R;US) 
SOLID STATE LASERS 

See also NEODYMIUM LASERS 

All-optical pulse switching and shaping by a nonlinear sandwich, 
16:10761 (R;US) 

Janus Upgrade using brewster angle disk amplifier technology, 
16:10773 (R;US) 

The mutual coherence of simultaneously injection-locked laser 
diode arrays, 16:10775 (R;US) 

SOLID STATE PHYSICS 

Localization and electron-phonon interaction in disordered sys- 

tems, 16:12016 (R;US) 
SOLID WASTES 

Field demonstration of in situ grouting of radioactive solid waste 
burial trenches with polyacrylamide, 16:9637 (R;US) 

Solid waste projection model: Database user's guide (Version 
1.0), 16:12219 (R;US) 

Summary of radioactive solid waste burials in the 200 Areas 
during CY 1987, 16:9741 (R;US) 

Summary report for the dynamic compaction test program: Re- 
vision 1, 16:9751 (R;US) 

SOLIDIFICATION 

immobilisation of ion exchange resins in cement: Final report 

April 1988 - June 1989, 16:9650 (R;GB) 
SOLIDS 

Atomic physics at the Advanced Photon Source: Workshop re- 
port: Proceedings, 16:11236 (R;US) 

DYNA3D example problem manual, 16:12241 (R;US) 

Investigation of surface deformations by double exposure holo- 
graphic interferometry, 16:10733 (R;XA) 

MCNP S(a@) detector scheme, 16:11911 (R;US) 

The image potential in scanning transmission electron mi- 
croscopy and scanning tunneling microscopy, 16:11924 (R;US) 

SOLIDS FLOW 

Optical instrumentation and study of gas-solid suspension flows: 

Final report, 16:9509 (R;US) 
SOLITONS 

How to construct finite-dimensional Bi-Hamiltonian systems 
from soliton equations: Jacobi integrable potentials, 16:12063 
(R;SE) 

SOLUTES 

See also DISSOLVED GASES 

Analysis of solute transport in an intermediate-scale unsatu- 
rated flow experiment, 16:9675 (R;US) 

Conceptualization of a hypothetical high-level nuclear waste 
repository site in unsaturated, fractured tuff, 16:9680 (R;US) 

GCHEMFLOW [Geochemistry and fluid flow}: A numerical 
model for predicting solute transport in porous media, 
16:11052 (R;US) 

Mechanisms controlling the production and transport of 
methane, carbon dioxide, and dissolved solutes within a large 
boreal peat basin: Progress report, July 27, 1990—January 
15, 1991, 16:11009 (R;US) 

SOLVENT EXTRACTION 

Effective separation of phenolic compounds from coal liquids, 
16:9457 (IA;JP;In Japanese) 

Solvent extraction of nitrogen compunds from coal tar fraction, 
16:9464 (IA;JP;in Japanese) 


SOLVENTS 
Swelling 


Studies on the depolymerization of coal. (I).: Depolymerization 
of low rank coal by solvent extraction, 16:9408 (IA;JP;in 
Japanese) 

Study on the relationship between raw coals and characteristics 
of organic components in the residues in coal liquefaction, 
16:9444 (|A;JP;In Japanese) 

SOLVENT-REFINED COAL 

Crosslinkage in coal extracts, 16:9443 (IA;JP;In Japanese) 

Effect of addition of heavy fraction on coal liquefaction, 16:9400 
(IA;JP;In Japanese) 

Structural study on solvent refined coal using Curie point py- 
rolyzer, 16:9478 (IA;JP;in Japanese) 

Studies on the catalysts for coal liquefaction. (VIll).: Specific be- 
haviours of various catalysts in the hydrogenolysis of a 
solvent-refined lignite (effect of reaction time), 16:9410 
(IA;JP;in Japanese) 

SOLVENTS 
See also ORGANIC SOLVENTS 
Anthracene 

Analyses on reaction conditions in Australian Wandoan coal liq- 

uefaction, 16:9399 (IA;JP;in Japanese) 
Aromatics 

Application of the low rank cokes to the multiple stage formed 
coking prosess and effects of aromatic compounds on the tar 
yield during the preheattreatment, 16:9390 (IA;JP;In Japanese) 

Flash pyrolysis of coals swollen by several solvents, 16:9449 
(IA;JP;In Japanese) 

Circulating Systems 

Coal liquefaction using bottom recycle.: Effect of hydrogenation 

catalyst at first stage, 16:9418 (IA;JP;in Japanese) 
Coal Liquefaction 

Coal liquefaction using bottom recycie.: Effect of hydrogenation 

catalyst at first stage, 16:9418 (IA;JP;In Japanese) 
Condensed Aromatics 

Relationship between coal structure and liquefaction mecha- 

nisms, 16:9398 (IA;JP;In Japanese) 
Density 

Solvent De-ashing of CLB. 2.: Effects of solvent properties and 
temperature on de-ashing efficiency, 16:9401 (IA;JP;In 
Japanese) 

Hydrogen Transfer 

Effect of catalyst concentration on coal conversion, 16:9417 
(IA;JP;in Japanese) 

Optimization of solvent combination in the hydrogen transferring 
liquefaction, 16:9397 (IA;JP;in Japanese) 

Relationship between coal structure and liquefaction mecha- 
nisms, 16:9398 (IA;JP;In Japanese) 

Materials Recovery 

Scale-up of recovery process for waste solvents: Final report, 

16:10294 (R;US) 
Mixing Ratio 

Optimization of solvent combination in the hydrogen transferring 
liquefaction, 16:9397 (IA;JP;In Japanese) 

Relationship between coal structure and liquefaction mecha- 
nisms, 16:9398 (IA;JP;in Japanese) 

Naphtha 

Solvent De-ashing of CLB. 2.: Effects of solvent properties and 
temperature on de-ashing efficiency, 16:9401 (IA;JP;In 
Japanese) 

Optimization 

Optimization of solvent combination in the hydrogen transferring 

liquefaction, 16:9397 (IA;JP;In Japanese) 
Pertormance Testing 

Two-stage, close coupled catalytic liquefaction of coal: Seventh 

quarterly report, April 1, 1990—June 30, 1990, 16:9370 (R;US) 
Solvent Properties 

Optimization of solvent combination in the hydrogen transferring 
liquefaction, 16:9397 (IA;JP;In Japanese) 

Solvent De-ashing of CLB. 2.: Effects of solvent properties and 
temperature on de-ashing efficiency, 16:9401 (IA;JP;in 
Japanese) 

Swelling 

Flash pyrolysis of coals swollen by several solvents, 16:9449 

(IA;JP;In Japanese) 
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SOLVENTS 
Swelling 


Simulation of solvent induced swelling behavior of coal using 

synthetic polymer, 16:9479 (IA;JP;In Japanese) 
Tetralin 

Effect of coal liquefaction catalysts on hydrogen transfer reac- 
tion between hydrogen donors and anthracene, 16:9414 
(IA;JP;In Japanese) 

Vapors 

Flash pyrolysis of coal in the atmosphere containing solvent va- 

pors, 16:9450 (IA;JP;In Japanese) 
SOMATIC CELLS 
Somatic cell genotoxicity at the glycophorin A locus in humans, 
16:11112 (R;US) 
SONDES 
See PROBES 
SOOT 

Combustion Dynamics Facility: April 1990 workshop working 
group reports, 16:9526 (R;US) 

Measurement and modeling of advanced coal conversion pro- 
cesses: 15th quarterly report, April 1, 1990—June 30, 1990, 
16:9349 (R;US) 

SORBENT INJECTION PROCESSES 

Clean coal today: An update of the U.S. Clean Coal Technology 
Demonstration Program: Issue No. 1, Winter 1990, 16:9888 
(R;US) 

Plan for Test Series A2.2: Final report, 16:9515 (R;US) 

SORGHUM 

Evaluation of potential herbaceous biomass crops on marginal 
crops lands: 2, Economic potential: Final report, 1985-1989, 
16:9822 (R;:US) 

Herbaceous Energy Crops Program: Annual progress report for 
FY 1988, 16:9825 (R;US) 

Screening and selection of herbaceous species for biomass pro- 
duction in the Midwest/Lake States: Final report, 1985-1989, 
16:9826 (R;US) 

Screening of herbaceous species for energy crop production: 
Final report, 1985-1990, 16:9827 (R;US) 

SOUND 
See SOUND WAVES 
SOUND WAVES 

Numerical and physical modelling of bubbly flow phenomena: 
Progress report, 1 July 1990-31 December 1990, 16:10718 
(R;US) 

SOUTH AMERICA 
See also ARGENTINA 
BRAZIL 

The report on The Western Hemisphere Energy Cooperation 

Study, 16:10176 (R;US) 
SOUTH ATLANTIC BIGHT 

Biological processes in the water column of the South Atlantic 
Bight: Zooplankton responses: Progress report, June 1989- 
June 1990, 16:11048 (R;US) 

SOVIET UNION 

See USSR 

SOYBEANS 

Effect of gamma radiation on plant growth, nodulation, nutri- 
tional status and yield of soybean, 16:11145 (IA;EG) 

Evaluation of potential herbaceous biomass crops on marginal 
crops lands: 2, Economic potential: Final report, 1985-1989, 
16:9822 (R;US) 

Genetic and biochemical basis of race-specific incompatibility in 
Pseudomonas syringae pv. glycinea-soybean interactions: 
Progress reort, 16:11143 (R;US) 

SPACE FLIGHT 
An integrated mission approach to the space exploration initia- 
tive will ensure success, 16:10270 (R;US) 
SPACE HEATING 
Electrical space heating, 16:10256 (R;Fl;in Finnish) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE VEHICLES 

An integrated mission approach to the space exploration initia- 

tive will ensure success, 16:10270 (R;US) 
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Potential health risks from postulated accidents involving the 
Pu-238 RTG [radioisotope thermoelectric generator] on the 
Ulysses solar exploration mission, 16:11190 (R;US) 

Users manual for Aerospace Nuclear Safety Program six-degree- 
of-freedom reentry simulation (TMAGRA6C), 16:9814 (R;US) 

SPACE-TIME 

A Lagrangian-dependent metric space, 16:12042 (R;XA) 

Test fields on compact spacetimes: Problems, some partial re- 
sults and speculations, 16:12044 (R;XA) 

SPACECRAFT POWER SUPPLIES 
Application of the monolithic solid-oxide fuel cell to space power 
systems, 16:10240 (R;US) 
SPECIFIC GRAVITY 
See DENSITY 
SPECIFIC VOLUME 
See DENSITY 
SPECIFIC WEIGHT 
See DENSITY 
SPECTRA (ABSORPTION) 
See ABSORPTION SPECTRA 
SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPECTROMETERS 
See also ALPHA SPECTROMETERS 
BETA SPECTROMETERS 
GAMMA SPECTROMETERS 
MASS SPECTROMETERS 
NEUTRON SPECTROMETERS 
TIME-OF-FLIGHT SPECTROMETERS 
Setting up and performance of a laser enhanced ionisation 
spectrometer, 16:10928 (R;IN) 
SPECTROSCOPY 
See also ELECTRON SPECTROSCOPY 
GAMMA SPECTROSCOPY 
LASER SPECTROSCOPY 
MASS SPECTROSCOPY 
NEUTRON SPECTROSCOPY 
X-RAY SPECTROSCOPY 

Activities of the data centers on atomic spectroscopy at the Na- 
tional Institute of Standards and Technology, 16:1 1254 (RA;XA) 

Nuclear spectroscopy and nuclear structure: Nuclear spec- 
troscopy and nuclear shape. Summaries of reports, 16:11409 
(I;SU;In Russian) 

SPENT FUEL CASKS 

Certifying the TN-BRP and TN-REG transportable storage 
demonstration casks, 16:10702 (R;US) 

Estimate of CRUD contribution to shipping cask containment re- 
quirements, 16:10695 (R;US) 

Potential '*COz releases from spent fuel containers at Yucca 
Mountain, 16:10678 (R;US) 

Scoping experimental analysis of factors affecting cask contami- 
nation weeping: Extended abstract, 16:9624 (R;US) 

Transportation capabilities of the existing cask fleet, 16:9617 
(R;US) 

SPENT FUEL ELEMENTS 

Temperature profiles in cylindrical hydride beds when using resis- 

tance heating to simulate tritium decay heat, 16:9785 (R;US) 
SPENT FUEL STORAGE 

Evaluation of storage/transportation options to support criteria 
development for the Phase | MRS [Monitored Retrievable 
Storage], 16:9622 (R;US) 

Use of burnup credit for transportation and storage, 16:10703 
(R;US) 

SPENT FUELS 
Management 

Spent fuel management: Current status and prospects 1990: 
Proceedings of the regular advisory group meeting, held in Vi- 
enna, 19-22 March 1990, 16:9619 (R;XA) 

Oxidation 

Status of spent UOz oxidation studies supporting air dry storage 

of spent fuel, 16:9620 (R;US) 
Packaging Rules 

Use of burnup credit for transportation and storage, 16:10703 

(R;US) 





Pyrochemical Reprocessing 
Hot Fuel Examination Facility/South, 16:9755 (R;US) 
Pyroprocessing as a waste management strategy, 16:9640 
(R;US) 
Use of fast-spectrum reactors for actinide burning, 16:10029 
(R;US) 
Waste management in IFR [Integral Fast Reactor] fuel cycle, 
16:9641 (R;US) 
Radioactive Waste Management 
Perspectives on integrating the US radioactive waste disposal 
system, 16:9644 (R;US) 
Spent fuel reconstitution, consolidation, and disassembly, 
16:9919 (R;US) 
Tools for LWR spent fuel characterization: Assembly classes 
and fuel designs, 16:9643 (R;US) 
Reprocessing 
A new look at actinide recycle, 16:9607 (R;US) 
Spent Fuel Storage 
Transportation capabilities of the existing cask fleet, 16:9617 
(R;US) 
Transport 
A preliminary evaluation of the ability of from-reactor casks to 
geometrically accommodate commercial LWR spent nuclear 
fuel, 16:10680 (R;US) 
Transport Regulations 
Estimate of CRUD contribution to shipping cask containment re- 
quirements, 16:10695 (R;US) 
Underground Disposal 
Nuclear Waste Fund fee adequacy: An assessment, 16:9652 
(R;US) 
Office of Civilian Radioactive Waste Management annual ca- 
pacity report, 16:9654 (R;US) 
Potential '*CO, releases from spent fuel containers at Yucca 
Mountain, 16:10678 (R;US) 
Preliminary performance assessment of a Nevada test site 
waste, 16:9715 (R;US) 
Representative geological repository designs for spent fuel and 
high-level waste, 16:9673 (R;US) 
Status of WIPP [Waste Isolation Pilot Plant] compliance with 
EPA 40 CFR 191, December 1990, 16:9717 (R;US) 
Uncertain analysis of preclosure accident doses for the Yucca 
Mountain repository, 16:9726 (R;US) 
Underground Storage 
Summary status on the seismic evaluations of Hanford Site ra- 
dioactive waste storage tanks, 16:9742 (R;US) 
Waste Transportation 
Cask system maintenance in the Federal Waste Management 
System: A feasibility study and update, 16:9615 (R;US) 
Site and facility transportation services planning documents, 
16:9616 (R;US) 
SPENT SHALES 
Application of a geochemical model to the prediction of the 
chemistry of extracts from non-recarbonated and recarbon- 
ated spent shales, 16:9590 (R;US) 
Investigation of sulfur-bearing minerals in raw and processed oil 
shale, 16:9587 (R;US) 
New Albany shale flash pyrolysis under hot-recycled-solid con- 
ditions: Chemistry and kinetics, Il, 16:9585 (R;US) 
The composition and solubility of ettringite precipitated from 
combusted oil shale, 16:9588 (R;US) 
SPIN 
Charge and spin fluctuations in the density functional theory, 
16:11925 (R;US) 
Dynamical phase transitions in spin models and automata, 
16:12034 (R;FR) 
SPINELS 
lonizing radiation effects in MgAlpOx4, 16:10658 (1;ES;in Spanish) 
lonizing radiation effects in MgAlpO4, 16:10371 (1;ES;In Spanish) 
lonizing radiation effects in MgAlzO4, 16:10658 (1;ES;In Spanish) 
SPLEEN 
On the preparation of freeze dried calcium phytate kit for Tc- 
99m labelling, 16:10665 (IA;EG) 
Quality and stability of some locally made Te-99m radiopharma- 
ceutical kits, 16:11122 (IA;EG) 


STANDARD MODEL 


SPONTANEOUS FISSION 
On possibility of study on breakup dynamics of compound nuclear 
system on bremsstrahlung yield, 16:11615 (IA;SU;In Russian) 
Progress on the experimental research works, 16:11637 (RA;CN) 
SPRAY PONDS 
See COOLING PONDS 
SPUTTERING 
Aluminium layer sputtering on tungsten by light ions, 16:11996 
(IA;SU;In Russian) 
SRM 
See CALIBRATION STANDARDS 
STABILITY 
Integrated analysis software for bulk power system stability, 
16:10155 (R;JP;in Japanese) 
STABILIZATION 
Improvement of steady state stability by SVC.: Guideline for in- 
troducing SVC to longitudinal power system, 16:10157 
(R;JP;in Japanese) 
STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 
STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 
STAINLESS STEEL-304 
Atmospheric Fliuidized Bed Cogeneration 
ment, 16:9513 (R;US) 
STAINLESS STEEL-308L 
Atmospheric Fluidized Bed Cogeneration Air Heater 
ment, 16:9513 (R;US) 
STAINLESS STEEL-309 
Atmospheric Fiuidized Bed Cogeneration Air Heater 
ment, 16:9513 (R;US) 
STAINLESS STEEL-310 
Atmospheric Fluidized Bed Cogeneration Air Heater 
ment, 16:9513 (R;US) 
STAINLESS STEEL-316 
Atmospheric Fluidized Bed Cogeneration Air Heater 
ment, 16:9513 (R;US) 
STAINLESS STEEL-347 
Atmospheric Fluidized Bed Cogeneration Air Heater 
ment, 16:9513 (R;US) 
STAINLESS STEEL-Z2CN18-10N 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z3CMN18-8-6N 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z3CND18-13 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CND17-12 
See STEEL-CR17NI12MO3 
STAINLESS STEEL-Z6CND17-13B 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNDT17-13B 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z6CNT18-10 
See STEEL-CR18NI10TI 
STAINLESS STEEL-Z6CNT18-12B 
See CHROMIUM-NICKEL STEELS 
STAINLESS STEEL-Z8CNT18-10 
See STEEL-CRI8NI10TI 
STAINLESS STEELS 
See also CHROMIUM-NICKEL STEELS 
Corrosion behavior of stainless steels for seawater applications, 
16:10343 (R;JP;in Japanese) 
Regularities of ion beam mixing under the action of high current 
ion beams, 16:10391 (IA;SU;in Russian) 
Surface preparation effects on GTA [gas tungsten arc] weld 
penetration in JBK-75 stainless steel, 16:10458 (R;US) 
STANDARD ELECTROWEAK MODEL 
See WEINBERG-SALAM GAUGE MODEL 
STANDARD MODEL 
Beyond the standard model, 16:11391 (R;US) 
Charge quantization in the standard model and some of its ex- 
tensions, 16:11377 (R;AU) 
Lepton flavour symmetry and the neutrino magnetic moment, 
16:11372 (R;AT) 
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STANDARD MODEL 


W*tW- interactions and the search for the Higgs boson, 
16:11320 (RA;US) 
STANDARD REFERENCE MATERIALS 
See CALIBRATION STANDARDS 
STANDARDS 
See also CALIBRATION STANDARDS 
SAFETY STANDARDS 
Status of WIPP [Waste Isolation Pilot Plant] compliance with 
EPA 40 CFR 191, December 1990, 16:9717 (R;US) 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR COLLIDER 

Basic optics of the SLC [Stanford Linear Collider] Final Focus 
System, 16:10810 (R;US) 

Radio frequency pulse compression experiments at SLAC 
[Stanford Linear Accelerator Center], 16:10839 (R;US) 

Spin motion of electrons in the SLC linac: Revision, 16:10809 
(R;US) 

STARCH 

Measurements of metabolically active inorganic phosphate in 
plants growing in natural and agronomic settings and under 
water stress: Annual report for 1988, 16:11096 (R;US) 

START-UP (REACTOR) 
See REACTOR START-UP 
STATE GOVERNMENT 

Annual report to the President and the Congress on the State 
Energy Conservation Program for calendar year 1989, 
16:10201 (R;US) 

STATISTICAL MODELS 

Constructing probability distributions of uncertain variables in 
models of the performance of the Waste Isolation Pilot Plant: 
The 1990 performance simulations, 16:9721 (R;US) 

Inclusion of temperature dependence of fission barriers in statis- 
tical model calculations, 16:11627 (R;AU) 

STATISTICS 

SIGNIF and GENFMT, SAS® macros for computing and report- 

ing significant digits, 16:12199 (R;US) 
STEAM 

Some remarks on the evolution of the thermal cycles working in 

a wet steam region mathematical model, 16:9986 (IA;CS) 
STEAM CONDENSERS 

Enhanced tubes for steam condensers, 16:10279 (RA;US) 

Heat-rate improvements obtained with the use of enhanced 
tubes in surface condensers, 16:9887 (R;US) 

STEAM COOLANT 

See STEAM 

STEAM GENERATORS 

A three dimensional steady state code for the study of U-tube 
steam generator thermal hydraulics, 16:10710 (R;IN) 

Application of the distortion method to validation of the code 
NUMEL for boiler dynamics and control - an interim report, 
16:10709 (R;GB) 

Effect of feedwater distribution on the level profile along the heat 
transfer tubes of the PGV 1000M steam generator, 16:10079 
(IA;CS;In Czech) 

Lessons learned from the design and operation of steam genera- 
tors for high temperature gas-cooled reactors, 16:10018 (R;US) 

Study of fluid-dynamic forces acting on PWR SG-tube by two- 
phase flow, 16:10715 (R;JP;in Japanese) 

STEAM REFORMER PROCESSES 

Current and planned HiPHES [high pressure heat exchange 

system] materials support, 16:9816 (RA;US) 
STEAM SEPARATORS 

Contribution to the steam water separation at HP turbine, 
16:9984 (IA;CS) 

On-site measurement of the moisture separators efficiency, 
16:9983 (IA;CS) 

Separator-reheater for 1000 MW steam turbine, 16:10081 
(IA;CS;In Czech) 

STEAM TURBINES 

Determination of aerodynamic and vibration characteristics of 
flow parts of high capacity steam turbines on large test 

stands, 16:10066 (IA;CS;In Russian) 
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Dynamic mathematical model of 1000 MW saturated steam tur- 
bine, 16:10067 (IA;CS;In Russian) 

High-capacity Kharkov turbines for nuclear power plants, 
16:10065 (IA;CS;In Russian) 

Model test results at erosion-corrosion in wet steam turbines, 
16:10072 (IA;CS) 

Numerical methods to design the flow parts of steam turbines 
and their experimental testing, 16:10070 (IA;CS) 

R+D measurements of 1000 MW turbine, 16:10080 (IA;CS;In 
Czech) 

Reliability of Skoda steam turbines of a capacity of 100 MW and 
more in Czechoslovak power plants, 16:10071 (IA;CS;In Rus- 
sian) 

Requirements for size of flow part of steam turbine for nuclear 
power plants featuring heat extraction and power storage, 
16:10068 (IA;CS;in Russian) 

Separator-reheater for 1000 MW steam turbine, 16:10081 
(IA;CS;In Czech) 

State of development of 1000 MW saturated-steam turbine, 
16:10002 (IA;CS;In Czech) 

Steam turbines in the nineties, 16:10069 (IA;CS) 

Steam turbines of large output. Vol. 1, 2, 3: IXth conference with 
international participation, 16:10064 (I;CS;In English, Russian) 

Technical and economic assessment of low pressure stage de- 
sign of 1000 MW Skoda turbo-set, 16:9985 (IA;CS;in Russian) 

The 1000 MW steam turbine for nuclear plant, 16:9982 (IA;CS) 

Trends in upgrading 1000 MW steam turbine, 16:10076 
(IA;CS;In Czech) 

STEEL INDUSTRY 

See METAL INDUSTRY 
STEEL-000KH18N13 

See CHROMIUM-NICKEL STEELS 
STEEL-O0OKH20N16AG6 

See CHROMIUM-NICKEL STEELS 
STEEL-000KH25 

See STAINLESS STEELS 
STEEL-000KH28 

See STAINLESS STEELS 
STEEL-OOKH20N32T 

See STAINLESS STEELS 
STEEL-03KH11N10M2TK6 

See CHROMIUM-NICKEL STEELS 
STEEL-03KH13AG13 

See STAINLESS STEELS 
STEEL-08G2SFB 

See CARBON STEELS 
STEEL-08KH18N10T 

See STEEL-CR18NI10TI 
STEEL-OKH18G8N2T 

See STAINLESS STEELS 
STEEL-OKH18N10T 

See STEEL-CR18NI10TI 
STEEL-OKH19NT 

See CHROMIUM-NICKEL STEELS 
STEEL-12KH2MV8FB 

See STEELS 
STEEL-12KH2V5FB 

See STEELS 
STEEL-1S5KH2MFA 

See STEEL-CR2MOV 
STEEL-18KH16N6 

See CHROMIUM-NICKEL STEELS 
STEEL-18MNV6 

See STEELS 
STEEL-1KH16N14V2BR EHP17 

See CHROMIUM-NICKEL STEELS 
STEEL-1KH16N4B 

See CHROMIUM-NICKEL STEELS 
STEEL-1KH18N10T 

See STEEL-CR18NI10TI 
STEEL-20KH2N2M 

See CHROMIUM-NICKEL STEELS 
STEEL-20KHN3MF 

See CHROMIUM-NICKEL STEELS 





STEEL-2KH18N8V2 

See CHROMIUM-NICKEL STEELS 
STEEL-3KH15N13YU3 

See CHROMIUM-NICKEL STEELS 
STEEL-4KH12N8G8MFB 

See CHROMIUM-NICKEL STEELS 
STEEL-4KH14NV2M 

See CHROMIUM-NICKEL STEELS 
STEEL-CR17NI12MO3 

See also STAINLESS STEEL-316 

Creep rupture properties of solution annealed and cold worked 
type 316 stainless steel cladding tubes, 16:10363 (R;IN) 

STEEL-CR18NI10T! 

Residual stress in peripheral welds of bulky weldments of 

austenitic stainless steel, 16:10374 (IA;CS;in Czech) 
STEEL-CR19NI10 

See also STAINLESS STEEL-304 

Stress relaxation in bending of type AIS! 304 stainless steel at 
773K and 823K, 16:10361 (R;XA) 

STEEL-CR2MOV 

Current approach to annealing weld cracks and cracks under 
austenitic overlays in WWER pressure vessels, 16:10074 
(IA;CS;In Czech) 

STEEL-CR2NIMOV 

Basic mechanical and metallurgical characteristics of half- 
finished WWER-1000 pressure vessels as manufactured by 
SKODA Pizen, 16:10075 (IA;CS;In Czech) 

Investigation of the weldability of CrMoVNi reactor steel at the 
Welding Research Institute, 16:10373 (IA;CS;In Slovak) 

Radiation embrittlement of welded joint of WWER-1000 pres- 
sure vessel steel, 16:10375 (IA;CS;in Czech) 

Selected brittle fracture characteristics of WWER-1000 pressure 
vessel materials, 16:10077 (IA;CS;In Czech) 

Testing large-size bodies made of WWER-1000 pressure vessel 
material, 16:10731 (IA;CS;in Czech) 

STEEL-DIN-1-4449 
See CHROMIUM-NICKEL STEELS 
STEEL-DIN-1-4919 
See STEEL-CR17NI12MO3 
STEEL-KH14N8YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KH18N10T 
See STEEL-CR18NI10TI 
STEEL-KH18N8 
See CHROMIUM-NICKEL STEELS 
STEEL-KN15N7YUM2 
See CHROMIUM-NICKEL STEELS 
STEEL-KN1SN9YU 
See CHROMIUM-NICKEL STEELS 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
LOW ALLOY STEELS 
MARTENSITIC STEELS 

Considerations relating to pulsed-beam modification of materi- 
als, 16:10460 (R;US) 

Critical study of the method of electrochemical permeation of 
hydrogen in metals, 16:9819 (R;FR;In French) 

Damage to metallic samples produced by measured lightning 
currents, 16:10734 (R;US) 

Effects of irradiation on crack-arrest toughness of two high- 
copper welds, 16:10062 (R;US) 

Materials property measurements: Task 2, Library of measure- 
ment techniques, 16:10455 (R;US) 

Process development of thin strip steel casting: Final report, 
16:10352 (R;US) 

Radiation induced changes in structure and properties in R6M5 
steel and TiN coating under boron ion implantation, 16:10379 
(IA;SU;In Russian) 

STELLAR RADIATION 

On the role of electromagnetic moments of the neutrino in the 

neutrino stellar radiation, 16:11347 (IA;SU;In Russian) 


STRESS (BIOLOGICAL) 


STELLARATORS 
See also TORSATRON STELLARATOR 
Review of CHS experiment, 16:12155 (RA;JP) 
Review of recent stellarator results in the USA, the USSR, and 
Japan, 16:12115 (R;US) 
STEROID HORMONES 
[Fluorine-18 labeled androgens and progestins: Imaging agents 
for tumors of the prostate and breast]: Technical progress re- 
port, February 1, 1990—January 31, 1991, 16:11118 (R;US) 
STES 
See SEASONAL THERMAL ENERGY STORAGE 
STOCHASTIC PROCESSES 
Dynamical phase transitions in spin models and automata, 
16:12034 (R:FR) 
On the estimation of the spherical contact distribution Hs(y) for 
spatial point processes, 16:12046 (R;XA) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE (WASTES) 
See WASTE STORAGE 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 
STORAGE FACILITIES 
Cask system maintenance in the Federal Waste Management 
System: A feasibility study and update, 16:9615 (R;US) 
Infrared switches at control of storehouse lighting, 16:10254 
(R;Fi;In Finnish) 
Radon suppression in storage silos at the United States Depart- 
ment of Energy Feed Material Production Center, Fernald, 
Ohio, 16:9773 (R;US) 
Safeguards issues in geologic repositories for spent nuclear 
fuel, 16:9674 (R;US) 
Solar hay drying in specially constructed hay storage halls: 
Demonstration project: Final report, 16:10252 (R;LU) 
STORAGE RINGS 
See also BROOKHAVEN RHIC 
HERA STORAGE RING 
PEP STORAGE RINGS 
SUPERCONDUCTING SUPER COLLIDER 
B-Factory storage ring design, 16:10812 (R;US) 
Electron-positron storage rings as heavy quark factories, 
16:11321 (RA;US) 
UHV photoelectron x-ray beam position monitor, 16:10846 (R;US) 
STORES 
See COMMERCIAL BUILDINGS 
STRAINS 
The application of neutron diffraction time-of-flight measure- 
ments to the study of strain in composites, 16:10481 (R;US) 
STRANGE PARTICLES 
The strange quark contribution to the neutron electric dipole mo- 
ment in multi-Higgs doublet models, 16:11368 (R;AU) 
STRANGEONIUM 
Strangeonium production from LASS, 16:11325 (R;US) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATIFICATION 
Turbulence model without boussinesq’s approximations for ther- 
mal stratification phenomena, 16:10716 (R;JP;in Japanese) 
STRATOSPHERE 
Monitoring the response of the upper troposphere/lower strato- 
sphere to a greenhouse gas scenario: Progress report, May 
1, 1990—April 30, 1991, 16:10966 (R;US) 
Solar variations and their influence on trends in upper strato- 
spheric ozone and temperature, 16:11235 (R;US) 
STRAWBERRIES 
Extending shelf-life and economic evaluation of strawberry irra- 
diated in Egypt, 16:11163 (IA;EG) 
STREAMS 
Numerical prediction method for local scour by cooling water dis- 
charged from submerged outlets, 16:9899 (R;JP;In Japanese) 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
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STRING MODELS 


STRING MODELS 
Effective boundary action in fermion string theory, 16:11386 
(IA;SU;In Russian) 
Spiky higher genus strings, 16:11396 (R;DK) 
Two field formulation of closed string field theory, 16:11394 (R;DK) 


STRONTIUM 
Adsorption behaviour of Sr(Il) and Y(IIl) cations on charcoal im- 
pregnated with molybdates (VI) from HCI solutions, 16:10570 
(IA;EG) 
STRONTIUM 85 
Application of crown-ethers to cesium and strontium removal 
from Marcoule reprocessing concentrate, 16:9636 (R;FR) 
Pilot facilities for continuous countercurrent precipitation of ra- 
dioactive low and intermediate level waste from NPP’s: Final 
report for the period December 1988 - December 1989, 
16:9668 (R;XA) 
STRONTIUM 86 
Measurement of strontium-86 nuclear excited state lifetimes by 
DSA method, 16:11513 (IA;SU;In Russian) 
Microscopic calculations of ®*Sr nucleus structure, 16:11729 
(IA;SU;In Russian) 
Strontium-86 nuclear level lifetimes measured by means of 
plunger method, 16:11514 (IA;SU;in Russian) 


STRONTIUM 87 TARGET 
Activation cross sections measurement, 16:11412 (RA;CN) 


STRONTIUM 88 TARGET 
On calculation of isomer ratios for the (7, n) reaction on the ba- 
sis of widths of semidirect decay of E1 giant resonance 
states, 16:11794 (IA;SU;In Russian) 


STRONTIUM 90 
Study on higher order effects in internal conversion processes, 
16:11549 (IA;SU;in Russian) 
Summary of radioactive solid waste burials in the 200 Areas 
during CY 1987, 16:9741 (R;US) 


STRONTIUM 94 
Calculations of characteristics of 6~-decay of neutron-rich nu- 
clei in the range of A~100, 16:11722 (IA;SU;In Russian) 


STRONTIUM 96 
Calculations of characteristics of 6--decay of neutron-rich nu- 
clei in the range of A~100, 16:11722 (IA;SU;In Russian) 


STRONTIUM CHLORIDES 

Direct conversion of methane to Co:, and liquid fuels: Fourth 
quarterly technical progress report, July 1-September 30, 
1988, 16:9365 (R;US) 

Direct conversion of methane to Co's: Fifth quarterly technical 
progress report, October 1—December 31, 1988, 16:9366 
(R;US) 

STRONTIUM COMPOUNDS 
See also STRONTIUM CHLORIDES 
STRONTIUM OXIDES 

Advanced materials and electrochemical processes in high- 
temperature solid electrolytes: Semiannual progress report, 
16:10243 (R;US) 

Investigation of HTSC composition and structure by the 
16OHe, “He)'SO nuclear reaction and channeled *He ion 
backscattering, 16:11953 (IA;SU;in Russian) 

Survey on metal-oxygen coordination: 2. Strontium, 16:10644 
(IA;SU) 

Thermal parameters of atoms in SrTiO, at 293, 183, 133 K, 
16:10636 (IA;SU) 

Use of resonance nuclear reaction '®O(p,a)'®N for high temper- 
ature superconductor crystal structure investigation, 16:11954 
(IA;SU;In Russian) 

STRONTIUM ISOTOPES 
See also STRONTIUM 85 
STRONTIUM 86 
STRONTIUM 90 
STRONTIUM 94 
STRONTIUM 96 

Mean squared radii and quadrupole moments of strontium iso- 
topes, 16:11658 (IA;SU;in Russian) 
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STRONTIUM OXIDES 

Application of MeV ions to the analysis and modification of high 
temperature superconducting materials: Final report, 
16:10501 (R;US) 

Crystallographic long-range order and magnetic ordering of the 
oxide garnets, 16:10641 (IA;SU) 

Silver-sheathed multifilament wires, 16:10752 (R;US) 

STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURAL MODELS 

See also SCALE MODELS 

Parameter estimation of structural dynamic models using eigen- 
value and eigenvector information, 16:10697 (R;US) 

STRUCTURE (MOLECULAR) 
See MOLECULAR STRUCTURE 
STRUCTURE FUNCTIONS 

Is there a hard gluonic contribution to the first moment of g; ?, 
16:11329 (R;US) 

The gluon contribution to polarised nucleon structure functions, 
16:11360 (R;GB) 

STRUCTURES (BUILDINGS) 

See BUILDINGS 
STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STUDS 

See FASTENERS 
STYRENE POLYMERS 

See POLYSTYRENE 
SUBBITUMINOUS COAL 

Exploratory coprocessing research: Quarterly report No 8, June 
1, 1990—August 31, 1990, 16:9369 (R;US) 

Fundamental research on surface science of coal in support of 
physical beneficiation of coal: Quarterly technical progress re- 
port No. 9, October 1—-December 30, 1989, 16:9466 (R;US) 

Investigation of evaluation index for unburned carbon on pulver- 
ized coal combustion with coal maceral and reflectance, 
16:9525 (IA;JP;in Japanese) 

SUBCONTRACTORS 
See CONTRACTORS 
SUBMARINES 

MHD [magnetohydrodynamic] undersea propulsion: A novel 
concept with renewed interest, 16:10309 (R;US) 

Performance and flow characteristics of MHD seawater thruster, 
16:10308 (R;US) 

Thulium heat source IR&D Project 91-031: First trimester status 
report, January 16, 1991, 16:9815 (R;US) 

SUBSTRATES 
‘ Synthetic surfaces as models for biomineralization substrates, 
16:10544 (R;US) 
SUBSURFACE ENVIRONMENTS 

An evaluation of co-planar lineament analysis and some 
thoughts on using surface geological data to predict sub- 
surface geology, 16:9566 (R;US) 

Preliminary assessment of the impact of conceptual model un- 
certainty on site performance, 16:9718 (R;US) 

Status of WIPP [Waste Isolation Pilot Plant] compliance with 
EPA 40 CFR 191, December 1990, 16:9717 (R;US) 

SUBSURFACE STRUCTURES 
Status of WIPP [Waste Isolation Pilot Plant] compliance with 
EPA 40 CFR 191, December 1990, 16:9717 (R;US) 
SUCROSE 
See SACCHAROSE 
SUGAR 
See SACCHAROSE 
SULFATES 

See also IRON SULFATES 

Analysis of source-receptor relationships for sulfur compounds 
using spatial and trend techniques, 16:10986 (R;US) 

SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFIDES 
See also CADMIUM SULFIDES 
GERMANIUM SULFIDES 
IRON SULFIDES 





LEAD SULFIDES 
MOLYBDENUM SULFIDES 
NICKEL SULFIDES 
NIOBIUM SULFIDES 
RUTHENIUM SULFIDES 

Application of non-cyanide gold for selective plating of micro- 
electronic circuits, 16:10768 (R;US) 

Study of high-temperature gas-particle reactions - 
particle reaction), 16:10484 (RA;US) 

SULFONES 
Polymeric membrane in biogas up-grading, 16:9830 (R;IT) 
SULFONIC ACIDS 

Roles of additives and surface control in slurry atomization: 

Quarterly report, 16:9470 (R;US) 
SULFUR 

Neutron data evaluations of °'P, S and K, 16:11883 (RA;CN) 

The effect of chemical additives on the synthesis of ethanol: 
Technical progress report No. 12, June 16, 1990—September 
15, 1990, 16:9829 (R;US) 

SULFUR 32 

Transition charge densities of low-lying collective states of light 

nuclei, 16:11682 (IA;SU;in Russian) 
SULFUR 32 TARGET 

Mechanism of the °*S(d,p)** reaction at low deuteron energies, 
16:11417 (IA;EG) 

Study on the structure of 2S-1d shell nuclei by method of quasi- 
elastic nucleon knock-out, 16:11870 (R;SU;In Russian) 

SULFUR 33 

Mechanism of the 5*S(d,p)*> reaction at low deuteron energies, 

16:11417 (IA;EG) 
SULFUR 36 TARGET 

Resonances in °**S(p,-7)°’Cl reaction, 16:11479 (IA;SU;In Rus- 

sian) 
SULFUR 43 

Neutron emission after 6-decay of 2°C, *°-4#P and “4s 

neutron-rich isotopes, 16:11473 (IA;SU;In Russian) 
SULFUR 44 
Neutron emission after 6-decay of 2°C, 4°-42P and “44s 
neutron-rich isotopes, 16:11473 (IA;SU;In Russian) 
SULFUR COMPOUNDS 
See also SULFATES 
SULFIDES 
SULFUR OXIDES 

Analysis of source-receptor relationships for sulfur compounds 
using spatial and trend techniques, 16:10986 (R;US) 

Investigation of sulfur-bearing minerals in raw and processed oil 
shale, 16:9587 (R;US) 

SULFUR DIOXIDE 

Analysis of source-receptor relationships for sulfur compounds 
using spatial and trend techniques, 16:10986 (R;US) 

Clean coal today: An update of the U.S. Clean Coal Technology 
Demonstration Program: Issue No. 1, Winter 1990, 16:9888 
(R;US) 

Cross-flow, filter-sorbent catalyst for particulate, SO. and NO, 
control: Fourth quarterly technical progress report, 16:9495 
(R;US) 

Integrated low emissions cleanup system for direct coal fired 
turbines: Final report, 16:9355 (R;US) 

SULFUR ISOTOPES 
See also SULFUR 32 
SULFUR 33 
SULFUR 43 
SULFUR 44 

Observation of new neutron-rich 4*Si, “54*P, 48S and 5'Cl nu- 
clei in the heavy ion reactions at 44 MeV/A, 16:11493 
(IA;SU;In Russian) 

SULFUR OXIDES 
See also SULFUR DIOXIDE 
SULFUR TRIOXIDE 

Development of long-range transport model for sulfur oxides for 
East Asia, 16:10962 (R;JP;in Japanese) 

Enhancing the use of coals by gas reburning-sorbent injection: 
Annual environmental monitoring report No. 1, containing 
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Quarterly report No. 1 for the period July 1-September 30, 
1990, 16:9895 (R;US) 

Measurement and modeling of advanced coal conversion pro- 
cesses: 15th quarterly report, April 1, 1990—June 30, 1990, 
16:9349 (R;US) 

SULFUR SULFIDES 

See SULFUR 

SULFUR TRIOXIDE 

Mild sulfonation of heavy oil fraction with sulfur trioxide, 16:9481 

(IA;JP;in Japanese) 
SUPERCOMPUTERS 

Assessing the impact of large-scale computing on the size and 
complexity of first-principles electromagnetic models, 
16:12062 (R;US) 

Energy sciences supercomputing 1990, 16:12223 (R;US) 

Large-scale computing in the energy research programs, 
16:12240 (R;:US) 

SUPERCONDUCTING CABLES 

Development of scaling rules for Rutherford type superconduct- 

ing cables, 16:10835 (R;US) 
SUPERCONDUCTING COMPOSITES 

Influence of resistive matrices on the stability of superconduct- 
ing composites, 16:12029 (R;FR;In French) 

Thermal cycling in multifiamentary superconducting compos- 
ites, 16:10370 (1;BR;in Portuguese) 

SUPERCONDUCTING FILMS 

Influence of fluorine ion implantation on formation of supercon- 

ducting phase in bismuth films, 16:10488 (IA;SU;in Russian) 
SUPERCONDUCTING MAGNETS 

A possible mechanism for enhanced persistent current sex- 
tupole decay in SSC dipoles, 16:10843 (R;US) 

Application of the SSCTRK numerical simulation program to the 
evaluation of the SSC magnet aperture, 16:10816 (R;US) 

Develop and test an internally cooled, cabled superconductor 
(ICCS) for large scale MHD magnets: Final report, 16:10234 
(R;US) 

Longitudinal periodicity in superconducting dipole magnets, 
16:10798 (R;US) 

New measurements of magnetic field decay in 1 meter SSC- 
type dipoles, 16:10836 (R;US) 

Strain energy minimization in SSC [Superconducting Super Col- 
lider] magnet winding, 16:10826 (R;US) 

Studies of cold protection diodes, 16:10841 (R;US) 

SUPERCONDUCTING SUPER COLLIDER 

Effects from measured ground motions at the SSC, 16:10817 
(R;US) 

Experimental study of heavy flavor physics and SSC research 
and development at The University of Mississpi: Progress re- 
port, March 1, 1990—December 31, 1990, 16:11307 (R;US) 

High speed data transmission at the Superconducting Super 
Collider, 16:10837 (R;US) 

Prototype document tracking and storage system for the Super- 
conducting Super Collider Laboratory (SSCL), 16:10908 
(R;US) 

The adoption of mechanized excavation techniques for the Su- 
perconducting Super Collider, 16:10791 (R;US) 

The prototype message broadcast system for the Supercon- 
ducting Super Collider, 16:10842 (R;US) 

SUPERCONDUCTING WIRES 

Development of Nb3Sn AC superconductor. part 1.: Attempt for 
high Jsub c, 16:10482 (R;JP;In Japanese) 

Silver-sheathed multifilament wires, 16:10752 (R;US) 

SUPERCONDUCTORS 
Orbitals, correlation, valencies in high-Tc superconductors, 
16:12031 (R;XA) 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERFLUID MODEL 

Description of electric and magnetic excitations in the frame- 
work of the enlarged superfluid model of the atomic nucleus, 
16:11648 (R;XA) 

SUPERHILAC 

lon source and injector improvements at the superHILAC, 

16:10838 (R;US) 
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SUPERLATTICES 

The determination of the momentum matrix elements involved in 
calculating the dielectric constants of superlattices using the 
tight-binding method, 16:11936 (R;XA) 

SUPERNOVA REMNANTS 

An optical and near infrared search for a pulsar in Supernova 

1987A, 16:11225 (R;US) 
SUPERSONIC TRANSPORT 

Sensitivity of stratospheric ozone to present and possible future 

aircraft emissions, 16:10999 (R;US) 
SUPPLY AND DEMAND 

LFC/GF operation model of BWR plant for AGC simulation, 

16:10156 (R;JP;in Japanese) 
SUPPORTED LIQUID MEMBRANES 

The effect of porous support composition and operating param- 
eters on the performance of supported liquid membranes, 
16:10607 (R;US) 

SURFACE AIR 

Rocky Flats Plant Site Environmental Report for 1989, 16:10988 
(R;US) 

SURFACE BARRIER DETECTORS 

A new approach to determine mass-charge-yields and kinetic 
energy distributions in fission, 16:10662 (R;IN) 

SURFACE CONTAMINATION 

Aerosol-foam interaction experiments, 16:10659 (R;GB) 

Factors which affect the erosion of solids by liquid impact, 
16:10660 (R;GB) 

Scoping experimental analysis of factors affecting cask contami- 
nation weeping: Extended abstract, 16:9624 (R;US) 

SURFACE FINISHING 
A high resolution capacitive imaging sensor for manufacturing 
applications, 16:10932 (R;US) 
SURFACE WATERS 
See also LAKES 
SEAS 
STREAMS 
WATER RESERVOIRS 

A self-teaching curriculum for the NRC/SNL [Nuclear Regulatory 
Commission/Sandia National Laboratory] low-level waste per- 
formance assessment methodology, 16:9681 (R;US) 

Assessment of the theory and hypotheses of the acidfication of 
watersheds, 16:11046 (R;US) 

Responsiveness summary for the engineering evaluation/cost 
analysis for the proposed management of contaminated water 
impounded at the Weldon Spring Chemical Plant Area, 
16:11053 (R;US) 

Rocky Flats Plant Site Environmental Report for 1989, 16:10988 
(R;US) 

SURFACES 

Excimer laser surface processing for tribological applications in 
metals and ceramics, 16:10448 (R;US) 

Reflectivity using neutrons or x-rays? A critical comparison, 
16:11922 (R;US) 

Second harmonic generation and sum frequency generation, 
16:10726 (R;US) 

Subsurface and volume scattering from smooth surfaces, 
16:12033 (R;US) 

The image potential in scanning transmission electron mi- 
croscopy and scanning tunneling microscopy, 16:11924 (R;US) 

The prediction of BRDFs from surface profile measurements, 
16:10922 (R;US) 

SURRY POWER STATION UNIT-1 

See SURRY-1 REACTOR 

SURRY POWER STATION UNIT-2 
See SURRY-2 REACTOR 
SURRY-1 REACTOR 

Severe accident risks: An assessment for five US nuclear power 
plants: Appendices D and E: Final report, 16:10143 (R;US) 

Status of the Surry low power and shutdown PRA [probabilistic 
risk analysis], 16:10125 (R;US) 

SURRY-2 REACTOR 

Severe accident risks: An assessment for five US nuclear power 

plants: Appendices D and E: Final report, 16:10143 (R;US) 
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Status of the Surry low power and shutdown PRA [probabilistic 
risk analysis], 16:10125 (R;US) 
SURRY-3 REACTOR 
Severe accident risks: An assessment for five US nuclear power 
plants: Appendices D and E: Final report, 16:10143 (R;US) 
Status of the Surry low power and shutdown PRA [probabilistic 
risk analysis], 16:10125 (R;US) 
SURRY-4 REACTOR 
Severe accident risks: An assessment for five US nuclear power 
plants: Appendices D and E: Final report, 16:10143 (R;US) 
Status of the Surry low power and shutdown PRA [probabilistic 
risk analysis], 16:10125 (R;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS 
See also SLURRIES 
Mixing and solid suspension of up-down agitators in a slab tank, 
16:10687 (R;US) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEAT GLANDS 
See SKIN 
SWEDEN 
Solid waste management in Sweden, 16:10186 (R;SE) 
SWITCHING CIRCUITS 
Development of a numerical computer code and circuit element 
models for simulation of firing systems: Final report, April 15, 
1988—April 15, 1990, 16:10771 (R;US) 
SWITZERLAND 
Agreement between the Swiss Federal Council and the Govern- 
ment of the French Republic on exchange of information in 
case of an incident or accident which could have radiological 


consequences, 16:12271 (I;CH;In French) 
Atomic ordinance - amendment of 28 october 1987, 16:10033 
(l;CH;In French) 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 


SYNCHROTRON RADIATION 
Report for working on coherent synchrotron radiation, 16:10815 
(R;US) 
SYNCHROTRON RADIATION SOURCES 
See also NSLS 
Enhanced heat transfer with metal wool filled tubes, 16:10824 
(R;US) 
Research opportunities at the advanced light source, 16:10784 
(R;US) 
The Advanced Light Source: A new tool for research in atomic 
physics, 16:11282 (R;US) 
The specification of glancing incidence mirrors in terms of sys- 
tem performance, 16:10820 (R;US) 
SYNCHROTRONS 
See also BROOKHAVEN AGS 
FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
IPNS-| SYNCHROTRON 
NSLS 
Radiation physics research using the 1.5-GeV Brookhaven 
booster synchrotron, 16:11876 (R;US) 
Workshop on TARN Il, 16:10833 (R;JP;In Japanese, English) 
SYNTHESIS GAS 
Chemical interactions in multimetal/zeolite catalysts: Progress 
report, January 7, 1990—January 6, 1991, 16:10619 (R;US) 
Design of a high activity and selectivity alcohol catalyst: First 
quarterly report, August 7, 1990—November 6, 1990, 16:9845 
(R;US) 
Evaluation of biological conversion of coal-derived synthesis 
gas, 16:9351 (R;US) 
Novel reactor configuration for synthesis gas conversion to alco- 
hols: Quarterly report, January 1, 1990—-March 31, 1990, 
16:9378 (R;US) 





Novel reactor configuration for synthesis gas conversion to alco- 
hols: Quarterly report, October 1—December 31, 1989, 
16:9377 (R;US) 

Novel reactor configuration for synthesis gas conversion to alco- 
hols: Quarterly report, April 1, 1990—June 30, 1990, 16:9379 
(R;US) 

SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYSTEMS ANALYSIS 

Eigenanalysis of large electric power systems, 16:9891 (R;US) 

Integrated analysis software for bulk power system stability, 
16:10155 (R;JP;In Japanese) 

Reliability analysis of in-core control system, 16:9991 (IA;CS;In 
Czech) 

SALT [System Analysis Language Translater]: A steady state 
and dynamic systems code, 16:12197 (R;US) 


T 


T CODES 

A three dimensional steady state code for the study of U-tube 

steam generator thermal hydraulics, 16:10710 (R;IN) 
TACHYONS 
Effective Lagrangian for heavy pseudoscalar mesons and chiral 
tachyon nature, 16:11343 (IA;SU;In Russian) 
TANK FARMS 
See STORAGE FACILITIES 
TANKS 

16:9563 (PA;CA) 

Summary status on the seismic evaluations of Hanford Site ra- 
dioactive waste storage tanks, 16:9742 (R;US) 

The improvement of tank calibrations at Savannah River Site, 
16:9784 (R;US) 

TANTALATES 

Crystal acoustic properties 

16:10490 (IA;SU) 
TANTALUM 

Corrosion studies in molten calcium chloride with chiorine, 
16:9612 (R;US) 

Measurement of implanted nitrogen ion density by proton nu- 
clear backscattering, 16:11989 (IA;SU;In Russian) 

Predicted Bremsstrahlung generation by energetic electron 
beams, 16:11910 (R;US) 

Results of the metallographic examination of the Ta crucible 
used in the M.S.E. runs, 16:9610 (R;US) 

Separation of iron, zinc, scandium and tantalum for radiochemi- 
cal analysis, 16:10569 (IA;EG) 

TANTALUM 181 

On shift effect of conversion lines due to K-electron interaction 
with nuclear magnetic moment, 16:11583 (IA;SU;In Russian) 

On the mechanism of photoexcitation of 1®'Ta isomeric state by 
y-quanta with energy up to 5.5 MeV, 16:11586 (IA;SU;In Rus- 
sian) 

TANTALUM 181 TARGET 

Comparison of production cross sections of light nuclei in reac- 
tions: 378 MeV %2Cr+'®'Ta—235Bk and 390 MeV 
682415 Ho—,233Bk, 16:11775 (IA;SU;in Russian) 

Emission of fragments by excited compound nuclei, 16:11857 
(IA;SU;In Russian) 

On the mechanism of photoexcitation of '®'Ta isomeric state by 
-y-quanta with energy up to 5.5 MeV, 16:11586 (IA;SU;In Rus- 
sian) 

Production cross sections of light nuclei in the '®'Ta+5*Cr (378 
MeV) reaction, 16:11588 (IA;SU;In Russian) 

Progress on measurement of neutron capture cross section, 
16:11414 (RA;CN) 

TANTALUM ALLOYS 

Neutron-diffraction study of diffuse scattering for binary and 
ternary alloys with zero matrices based on titanium, 16:12017 
(R;SU;In Russian) 

New possibilities of planar faults X-ray diffraction investigation in 
crystals, 16:10401 (IA;SU) 


information retrieval system, 


TEM (MICROSCOPY) 


TANTALUM OXIDES 
Small-angle X-ray diffraction by oxides TazOs; and Nb2Os, 
16:10491 (IA;SU) 
TAR 
See also BITUMENS 
COAL TAR 

Application of the low rank cokes to the multiple stage formed 
coking prosess and effects of aromatic compounds on the tar 
yield during the preheattreatment, 16:9390 (IA;JP;ln Japanese) 

Measurement and modeling of advanced coal conversion pro- 
cesses: 15th quarterly report, April 1, 1990—June 30, 1990, 
16:9349 (R;US) 

TAR SAND OIL 

See BITUMENS 
TAR SANDS 

See OIL SANDS 
TAU LEPTONS 

See TAU PARTICLES 
TAU PARTICLES 

7-decay spectra at the SSC [Superconducting Super Collider], 
16:11327 (R;US) 

Kaon content of three-prong decays of the tau lepton, 16:11318 
(R;US) 

TAUONS 
See TAU PARTICLES 
TCA TOKAMAK 

Wave propagation and absorption in the electron cyclotron fre- 

quency range for TCA and TCV machines, 16:12109 (R;CH) 
TECHNETIUM 99 

A study plan for determining recharge rates at the Hanford Site 
using environmental tracers, 16:11071 (R;US) 

Performance assessment calculational exercises: PACE [Per- 
formance Assessment Calculational Exercises]-90: Overview 
and summary, 16:9699 (R;US) 

Processes accompanying internal conversion in conversion 
electron spectroscopy, 16:11548 (IA;SU;in Russian) 

Radiopharmacons for bone diseases diagnostics, 16:11134 
(R;AU) 

TECHNOLOGY UTILIZATION 

Initiating long-term modernization programs in low-technology 

manufacturing environments, 16:10206 (R;US) 
TEFLON 

Cask systems development program seal technology, 16:10698 

(R;US) 
TELLURIUM 

Complex of solvent extraction-atomic emission and absorption 
methods of high-purity noble-metal analysis, 16:10592 
(IA;SU;In Russian) 

TELLURIUM 119 

Intruder states, coexistence, and approaches to deformation: 

The study of '*°Xe and the N = 66 isotones, 16:11528 (R;US) 
TELLURIUM 121 

Intruder states, coexistence, and approaches to deformation: 

The study of '*°Xe and the N = 66 isotones, 16:11528 (R;US) 
TELLURIUM 130 TARGET 

Dependence of isomer ratio on alpha particte energy in 
the '°Te(a,n)'39™—8Xe and '%®Ce(a,n)'S°™@Nd reactions, 
16:11558 (IA;SU;In Russian) 

TELLURIUM CHLORIDES 

Characterization of 2.6-di(chloromethyl)-4-oxa-1-tellura- 
cyclohexane 1,1-dichloride by X-ray and FTIR methods, 
16:10648 (IA;SU) 

TELLURIUM ISOTOPES 
See also TELLURIUM 119 
TELLURIUM 121 

Isotopic peculiarities in cross sections of low-energy neutron 
scattering on even-even nuclei in 3p-resonance region, 
16:11420 (IA;SU;In Russian) 

Resonance excitation of nucleus levels by means of -+-quanta 
from the Si(n,-y) reaction, 16:11418 (IA;SU;In Russian) 

TEM (MICROSCOPY) 
See TRANSMISSION ELECTRON MICROSCOPY 
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TEMELIN-1 REACTOR 


TEMELIN-1 REACTOR 

Construction of the Temelin nuclear power plant, 16:9992 
(IA;CS;In Czech) 

R+D measurements of 1000 MW unit and incorporation in start- 
up programme, 16:10003 (IA;CS;In Czech) 

Research results for the building part of a WWER-1000 nuclear 
power plant, 16:10004 (IA;CS;In Czech) 

Safety aspects of WWER-1000 nuclear power plant at Temeiin, 
16:10011 (IA;CS;ln Czech) 

Some results of R+D in the field of heavy-current electrical engi- 
neering for nuclear power plants with 1000 MW units, 16:9995 
(IA;CS;In Czech) 

TENNESSEE RIVER 

Barge loading facilities in conjunction with wood chipping and 
sawlog mill, Tennessee River Mile 145.9R: Environmental as- 
sessment, 16:9844 (R;US) 

Evaluation of the water quality in the releases from thirty dams 
in the Tennessee River Valley, 16:11080 (R;US) 

Results of PCB and chlordane analyses on fish collected from 
Nickajack Reservoir in January and February 1989, 16:11077 
(R;US) 

Results of fish tissue screening studies from sites in the Ten- 
nessee and Cumberland Rivers in 1988, 16:11076 (R;US) 

TENNESSEE VALLEY REGION 

PCB studies on fish from Watts Bar, Fort Loudoun, Tellico, and 

Melton Hill Reservoirs, 1988, 16:11078 (R;US) 
TERBIUM 147 

Structure of strength function of '47"Tb 6 decay and pairing cor- 

relations in Z=64, N=82 region, 16:11561 (R;SU;In Russian) 
TERBIUM 153 

On de-excitation of 'S°Gd state with energy 95,15 keV, I™=9/2* 

at Tb decay, 16:11568 (IA;SU;in Russian) 
TERBIUM 154 

Isomer ratios of the 151''53Eu(a,n) 154-156m2.m1.9Tb reaction 

yields, 16:11589 (IA;SU;In Russian) 
TERBIUM 156 

isomer ratios of the 151'53Eu(a,n) 154-156m2.m1.6Tb reaction 

yields, 16:11589 (IA;SU;In Russian) 
TERBIUM 160 

Progress on measurement of nuclear decay data, 16:11636 

(RA;CN) 
TERBIUM ALLOYS 

Analytical computer calculation of irreducible representation ax- 
ial vector basis of space group, 16:10402 (IA;SU) 

Study of ferromagnetic film diffusion in glassy substrate, 
16:11987 (IA;SU;In Russian) 

The structure of amorphous Fe-Tb alloy thin film for magneto- 
optical recording, 16:10419 (IA;SU) 

TERBIUM ISOTOPES 
See also TERBIUM 147 
TERBIUM 153 
TERBIUM 154 
TERBIUM 156 
TERBIUM 160 
Deformation jump in terbium nuclei, 16:11564 (IA;SU;In Russian) 
TERBIUM SILICIDES 

Magnetic ordering in RCoSi, (R=Tb, Dy, Ho) compounds, 

16:10442 (IA;SU) 
TERMINAL FACILITIES 

Barge loading facilities in conjunction with wood chipping and 
sawlog mill, Tennessee River Mile 145.9R: Environmental as- 
sessment, 16:9844 (R;US) 

TERRESTRIAL ECOSYSTEMS 

Research on: A. Reclamation of borrow pits and denuded 
lands; B. Biochemical aspects of mycorrhizae of forest trees: 
Final report, 1975-1989, 16:11014 (R;US) 

TEST FACILITIES 

Diagnostic development and support of MHD [magnetohydrody- 
namics] test facilities: Technical progress report, April-June 
1988, 16:10236 (R;US) 

Isotopic ratios of actinides used in British nuclear trials at Mar- 
alinga and Emu, 16:11005 (R;AU) 

TEST FAST BREEDER REACTOR KALPAKKAM 

See KALPAKKAM LMFBR REACTOR 
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TEST PARTICLES 
External spherically symmetric solution of the equations of rela- 
tivistic gravitational theory, 16:12065 (R;SU;In Russian) 
TESTING (MATERIALS) 
See MATERIALS TESTING 
TETRACHLOROMETHANE 
See CARBON TETRACHLORIDE 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
An analysis of the kinetics for oil agglomeration of coal, 16:9341 
(R;US) 
Hydrogen transfer to aromatics by iron catalyst, 16:9416 
(IA;JP;In Japanese) 
Hydrogenolysis reaction of deashed coal with tetralin, 16:9411 
(IA;JP;In Japanese) 
TETRANEUTRONS 
Democratic decays of multineutron systems 3n and 4n, 
16:11723 (IA;SU;In Russian) 
TEVATRON 
See FERMILAB TEVATRON 
TEXTILES 
Development of Keviar parachute webbings: The effect of fabric 
construction on tensile failure and joint strength, 16:10699 
(R;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Engineering feasibility of tight aspect ratio Tokamak (spherical 
torus) reactors, 16:12124 (R;GB) 
THAILAND 
The use of environmental isotopes on groundwater hydrology in 
the selected areas in Thailand: Final report for the period 1 
September 1987 - 30 April 1990, 16:11056 (R;XA) 
THALLIUM 203 
Experimental study of the internal Compton effect on the 2°9TI 
and 187Ba nuclei, 16:11547 (IA;SU;In Russian) 
THALLIUM 207 
Partial widths of direct neutron decay of analog resonances 
(AR), 16:11725 (IA;SU;In Russian) 
THALLIUM 209 
Partial widths of direct neutron decay of analog resonances 
(AR), 16:11725 (IA;SU;In Russian) 
THALLIUM COMPOUNDS 
See also THALLIUM OXIDES 
Superconductivity in thallium ceramics irradiated at low temper- 
ature, 16:11991 (IA;SU;in Russian) 
THALLIUM ISOTOPES 
See also THALLIUM 203 
THALLIUM 207 
THALLIUM 209 
The structure of nuclei far from beta stability: Progress report, 
May 15, 1990—May 14, 1991, 16:11594 (R;US) 
THALLIUM OXIDES 
Phase formation in the Tl-Ca-Ba-Cu-O system, 16:10497 (R;US) 
THERMAL DECAY TIME LOG 
See NEUTRON-GAMMA LOGGING 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS 
Population dynamics of Chaoborus punctipennis Say (diptera: 
chaoboridae) in a new southeastern cooling reservoir, 
16:11086 (R;US) 
Successional trends of the benthic macroinvertebrate commu- 
nity in a new southeastern cooling reservoir, 16:11085 (R;US) 
THERMAL ENERGY STORAGE EQUIPMENT 
Development of composite latent/sensible heat storage media, 
16:10162 (R;US) 
Metallic phase-change materials for solar dynamic energy stor- 
age systems, 16:9866 (R;US) 
Thermal energy storage for coal-fired power generation, 
16:10163 (R;US) 





THERMAL ENVELOPE HOUSES 
See DOUBLE ENVELOPE BUILDINGS 
THERMAL EXPANSION 
Superconducting instrumentation for critical +He measurements 
in space, 16:11294 (R;US) 
THERMAL GRAVIMETRIC ANALYSIS 
Behavior of coal pyrolysis under pressure, 16:9389 (IA;JP;In 
Japanese) 
THERMAL INSULATION 
Analysis of roof systems thermal performance from field data, 
16:10248 (R;US) 
THERMAL POLLUTION 
Mitigation options for fish kills in L Lake and Pond C: Revision 2, 
16:11192 (R;US) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION 
THERMAL POLLUTION (WATER) 
See THERMAL POLLUTION 
WATER POLLUTION 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
NUCLEAR POWER PLANTS 
OCEAN THERMAL POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
SALT [System Analysis Language Translater]: A steady state 
and dynamic systems code, 16:12197 (R;US) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMAL WATERS 
Numerical prediction method for local scour by cooling water dis- 
charged from submerged outlets, 16:9899 (R;JP;ln Japanese) 
THERMOCHEMICAL PROCESSES 
See also COMBUSTION 
LIQUEFACTION 
PYROLYSIS 
Synthesis and optimization of integrated chemical processes - 
(Introduction - Data from project reviews, July 17-18, 1990), 
16:10288 (RA;US) 
THERMODYNAMIC CYCLES 
Development of an advanced absorption heat transformer, 
16:10301 (I;NL) 
Some remarks on the evolution of the thermal cycles working in 
a wet steam region mathematical model, 16:9986 (IA;CS) 
THERMOGRAVIMETRY 
See THERMAL GRAVIMETRIC ANALYSIS 
THERMOLUMINESCENT DOSEMETERS 
Characterization of a thermoluminiscence personnel! dosimetry 
system, 16:10853 (R;ES;In Spanish) 
Characterization of a thermoluminiscence personnel dosimetry 
system, 16:10854 (R;ES;In Spanish) 
THERMOLUMINESCENT DOSIMETRY 
Study of the Kinetics parameters in LiF: Mg, Cu, P, 16:10856 
(R;ES) 
THERMONUCLEAR POWER PLANTS 
Technologies for production of electrticity or heat, 16:10178 
(R;DK;In Danish) 
THERMONUCLEAR REACTIONS 
See also MUON-CATALYZED FUSION 
Characteristic X-rays method for detecting "cold fusion”, 
16:12144 (R;PL) 
Cross sections and thermonuclear rates for “'K(a,n)“*Se and 
41K(a, p)“*Ca, 16:12175 (R;AU) 
THERMONUCLEAR REACTOR MATERIALS 
Influence of 20 MeV hydrogen and helium ion bombardment on 
structure and properties of structural materials and semicon- 
ductors, 16:10538 (IA;SU;In Russian) 
Progress of the associated gamma-ray research from 14 MeV 
neutron reaction, 16:11892 (RA;CN) 
Swelling and microstructure of high purity nickel irradiated with 
fast neutrons in EBR-Il, 16:12163 (R;US) 
The development of small specimen test techniques for the 
accelerator-driven neutron source, 16:10730 (IA;JP) 


THORIUM 232 TARGET 


US — Japan workshops: Q-111, Development of plasma facing 
components and materials for next large fusion devices, and 
Q-112, Vacuum and first wall technology for fusion devices, 
16:12165 (R;US) 

THERMONUCLEAR REACTOR WALLS 

See also FIRST WALL 

Sputtering of TiC coating by low-energy and high flux plasma 
bombardment in PISCES, 16:12138 (R;IT) 

THERMONUCLEAR REACTORS 

See also LASER FUSION REACTORS 

A D-He® fusion reactor based on dipole magnetic field, 
16:12153 (RA;JP) 

A comparison of the radiological impact of energy production by 
fission and fusion reactions, 16:10114 (R;FR;in French) 

Contributions to the 13th symposium on fusion engineering. 
Knoxville, TN, 2-6 October 1989, 16:12134 (R;IT) 

Diagnostics of some parameters of a fusion reactor blanket 
model, 16:12147 (R;PL;in Polish) 

Reactor parameters for European economic, safety and envi- 
ronmental studies, 16:12123 (R;GB) 

THERMONUCLEAR WEAPONS 

See NUCLEAR WEAPONS 

THETA-1640 RESONANCES 
See F2-1720 MESONS 
THICKNESS GAGES 

X-ray gauge monitoring of LLNL replica carbon production pro- 

cess, 16:10910 (R;US) 
THIN FILMS 

Some roles for TEM in the development of new materials, 
16:10451 (R;US) 

The characterization of interface roughness and other defects in 
multilayers by x-ray scattering, 16:11923 (R;US) 

[Thin films under chemical stress]: Progress report, August 1, 
1989—July 31, 1990, 16:10526 (R;US) 

THIOALCOHOLS 
See THIOLS 
THIOBACILLUS FERROXIDANS 
Molecular biological enhancement of coal biodesulfurization: 
Sixth quarterly technical progress report, 16:9383 (R;US) 
THIOETHERS 
See SULFIDES 
THIOLS 

Mechanisms for radiation damage in DNA: Progress report, 

June 1, 1990—May 31, 1991, 16:11177 (R;US) 
THIOPHENE 

Synthesis and reactions of thiophene, 2,5-dihydrothiophene, 
Benzolbjthiophene and seleophene transition metal com- 
plexes: Models for catalytic hydrodesulfurization, 16:10650 
(R;US) 

THIOPHENES 

See POLYCYCLIC SULFUR HETEROCYCLES 
THORIUM 

Colloid and groundwater studies, 16:11061 (IA;AU) 
THORIUM 221 

Characteristics of alpha decay of 22” Np new isotope and some nu- 
clides in the range of 85<Z<92, 16:11419 (IA;SU;In Russian) 

THORIUM 223 

Characteristics of alpha decay of 22” Np new isotope and some nu- 

clides in the range of 85<Z<92, 16:11419 (IA;SU;In Russian) 
THORIUM 228 

Research in radiobiology: Annual report of work in progress in 
immunobiology of experimental host-tumor relationships, 
16:11179 (R;US) 

THORIUM 232 

Energy of ?°2Ac decay, 16:11611 (IA;SU;In Russian) 

Preliminary results of the radiological survey at the former DOW 
Chemical Company site, Madison, Illinois, 16:11030 (R;US) 

Results of the radiological survey at the former ore storage site, 
Palmerton, Pennsylvania (PP001), 16:11029 (R;US) 

THORIUM 232 TARGET 

A study of the decay modes of hot systems formed in the Ar + 
Au and Ar + Th reactions, 16:11593 (R;FR) 

Emission of fragments by excited compound nuclei, 16:11857 
(IA;SU;in Russian) 
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THORIUM 232 TARGET 


Polarization effects in *°°Th nucleus photofission, 16:11618 

(IA;SU;In Russian) 
THORIUM ALLOYS 
Double 4f-collapse in Cep 9_,YbxTho,;, 16:12021 (R;SU;In Rus- 
sian) 
THORIUM B 
See LEAD 212 
THORIUM C 
See BISMUTH 212 
THORIUM D 
See LEAD 208 
THORIUM ISOTOPES 
See also THORIUM 221 
THORIUM 223 
THORIUM 228 
THORIUM 232 
Cluster properties of heavy nuclei, 16:11726 (IA;SU;In Russian) 
THREADED JOINTS 

Diffusion of trichloroethylene through the threaded joints of PVC 

[polyvinyichloride] pipe, 16:11091 (R;US) 
THREE MILE ISLAND-2 REACTOR 

A review of source term and dose estimation for the TMI-2 reac- 
tor accident, 16:10118 (R;US) 

EPICOR-II resin/liner investigation: Low-level waste data base 
development program for fiscal year 1990: Annual report: 
Volume 3, 16:9679 (R;US) 

THREE-BODY PROBLEM 

Application of J matrix method to the three-body problem, 
16:12056 (IA;SU;In Russian) 

Discrete symmetry of bound and virtual levels in three-body 
problem, 16:11818 (IA;SU;In Russian) 

Manifestation of Pauli-forbidden states in low-energy *He+D 
scattering, 16:11837 (IA;SU;In Russian) 

THULIUM 155 

isomers in Tm nucleus, 16:11572 (IA;SU;in Russian) 
THULIUM 162 

E0-transitions at '**Tm decay, 16:11573 (IA;SU;In Russian) 
THULIUM 169 

Gamma rays of 1®°Yb decay, 16:11575 (IA;SU;In Russian) 
THULIUM 170 

Determination of intensity of electron capture to '7°Er ground 
state in the '7Tm decay, 16:11591 (IA;SU;In Russian) 

TIDAL POWER PLANTS 

Conwy estuary feasibility study of tidal power, 16:9878 (R;GB) 

Diaphragm wall construction methods for the Mersey Barrage, 
16:9879 (R;GB) 

TIGHT SANDS 
See SANDSTONES 
TIME-OF-FLIGHT SPECTROMETERS 

Method of recoil nuclei for delayed precess studying, 16:10886 

(IA;SU;In Russian) 
TIN 

Development of Nb3Sn AC superconductor. part 1.: Attempt for 
high Jsub c, 16:10482 (R;JP;in Japanese) 

Study of ion beam mixing in Sn-Al system by Rutherford 
backscattering method, 16:10392 (IA;SU;In Russian) 

TIN 112 
2Sn level lifetimes, 16:11533 (IA;SU;In Russian) 
TIN 112 TARGET 

Experimental possibility of study of nuclear fusion process dy- 
namics ecconting to observations of giant dipole resonance 
splitting in the '*Sn+2°Ne(164,196 MeV) reactions, 16:11555 
(IA;SU;in Russian) 

TIN 113 

"3Sn excited states, 16:11535 (IA;SU;In Russian) 

3Sn excited states from the (a,2ny) reaction, 16:11534 
(IA;SU;In Russian) 

TIN 114 

Excitation of '4Sn levels in the 1™'Cd(a,n+7) reaction, 16:11536 
(IA;SU;In Russian) 

Scheme of levels and +-transitions of ''Sn from the (n,n’7) re- 
action, 16:11537 (IA;SU;In Russian) 
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TIN 115 TARGET 

Cross sections of (p,n) reaction on 115:116-120Spy jsotopes, 

16:11552 (IA;SU;In Russian) 
TIN 116 

Intruder states, coexistence, and approaches to deformation: 

The study of 12°Xe and the N = 66 isotones, 16:11528 (R;US) 
TIN 116 TARGET 

Cross sections of (p,n) reaction on 1'5-116-120Sn isotopes, 
16:11552 (IA;SU;In Russian) 

On the fragmentation of helium-3 ions at energy of 283 MeV in 
the complex nuclei field, 16:11804 (IA;SU;In Russian) 

TIN 118 

lsoscalar giant quadrupole resonances. Isovector impurities, 
16:11693 (IA;SU;In Russian) 

Partial widths of direct neutron decay of analog resonances 
(AR), 16:11725 (IA;SU;In Russian) 

TIN 120 

Partial widths of direct neutron decay of analog resonances 

(AR), 16:11725 (IA;SU;In Russian) 
TIN 120 TARGET 

Cross sections of (p,n) reaction on 115:116,120Sn isotopes, 
16:11552 (IA;SU;In Russian) 

Study on the (+, 2) and (+, xn) reactions on the medium and 
medium-heavy nuclei, 16:11521 (IA;SU;in Russian) 

TIN 124 

Investigation on the '@Sn in the (n,n’y) reaction, 16:11538 

(IA;SU;In Russian) 
TIN 124 TARGET 

Study on the (-y, 2) and (7, xn) reactions on the medium and 
medium-heavy nuclei, 16:11521 (IA;SU;In Russian) 

Time of multi-nucleon transfer damping in heavy ion reactions, 
16:11851 (IA;SU;In Russian) 

TIN ISOTOPES 
See also TIN 112 
TIN 113 
TIN 114 
TIN 116 
TIN 118 
TIN 120 
TIN 124 

Effect of phonon interaction on mixing coefficients 6(E2/M1) in 
tin even isotopes, 16:11696 (IA;SU;In Russian) 

Isotopic peculiarities in cross sections of low-energy neutron 
scattering on even-even nuclei in 3p-resonance region, 
16:11420 (IA;SU;In Russian) 

Isotopic systematics of cross sections of nuclear reactions on 
even tin isotopes and level spins of nuclei-products, 16:11553 
(IA;SU;In Russian) 

Magnetic moments of quadrupole states of even tin isotopes, 
16:11667 (IA;SU;In Russian) 

TIN OXIDES 
Excimer laser deposition and characterization of metals and ox- 
ides, 16:10530 (R;IT) 
TIRES 
Scrap tire utilization via surface modification, 16:10305 (R;US) 
TITANIUM 

Current activities at Los Alamos, 16:11260 (RA;XA) 

Elastic strain and homogeneous nucleation of a deformation 
twin in hep Ti single crystals, 16:10342 (R;US) 

Evaluation of neutron nuclear data for natural titanium and an- 
timony, 16:11885 (RA;CN) 

Study of ion implantation by nuclear backscattering, 16:12007 
(IA;SU;In Russian) 

TITANIUM 45 

On the problem of shell structure of “Ti nucleus, 16:11657 

(IA;SU;In Russian) 
TITANIUM 46 

Occupation numbers and energetic positrons of neutron sub- 

shells in even-even Ti isotopes, 16:11494 (IA;SU;in Russian) 
TITANIUM 46 TARGET 

On the problem of shell structure of “Ti nucleus, 16:11657 

(IA;SU;In Russian) 





TITANIUM 47 

Set of spectroscopic data ENSDF and refinement of level quan- 

tum characteristics, 16:11495 (IA;SU;In Russian) 
TITANIUM 48 

Occupation numbers and energetic positrons of neutron sub- 

shells in even-even Ti isotopes, 16:11494 (IA;SU;In Russian) 
TITANIUM 50 

Occupation numbers and energetic positrons of neutron sub- 

shells in even-even Ti isotopes, 16:11494 (IA;SU;In Russian) 
TITANIUM 50 TARGET 

Analysis of the total cross sections for the reaction on 5°Ti, 

16:11799 (IA;SU;In Russian) 
TITANIUM 51 

Set of spectroscopic data ENSDF and refinement of level quan- 

tum characteristics, 16:11495 (IA;SU;In Russian) 
TITANIUM ALLOYS 

See also TITANIUM BASE ALLOYS 

Bonding energies and long-range order in the trialuminides, 
16:10615 (R;US) 

The influence of melt temperature and isochronal annealing on 
the structure and properties of Ti-Zr-Ni amorphous alloys, 
16:10415 (IA;SU) 

Vanadium effect on the mechanical properties of TiAl com- 
pound, 16:10443 (IA;SU;In Russian) 

TITANIUM BASE ALLOYS 

Investigation of decomposition of titanium based metallic 
glasses by means of sans, 16:10439 (IA;SU) 

Neutron-diffraction study of diffuse scattering for binary and 
ternary alloys with zero matrices based on titanium, 16:12017 
(R;SU;In Russian) 

Study of element composition of titanium alloys irradiated by low 
energy nitrogen ions at various temperature, 16:10382 
(IA;SU;In Russian) 

TITANIUM CARBIDES 

Combustion synthesis of nonoxide ceramic and composite pre- 
forms for liquid-metal infiltration, 16:10500 (R;US) 

Sputtering of TiC coating by low-energy and high flux plasma 
bombardment in PISCES, 16:12138 (R;IT) 

TITANIUM NITRIDES 

Radiation induced changes in structure and properties in R6M5 
steel and TiN coating under boron ion implantation, 16:10379 
(IA;SU;In Russian) 

Regularities of ion beam mixing under the action of high current 

- jon beams, 16:10391 (IA;SU;In Russian) 

‘Study of structural materials coatings by proton nuclear 
backscattering, 16:11957 (IA;SU;in Russian) 

TITANIUM OXIDES 

See also HOLLANDITE 

Direct conversion of methane to Co,, and liquid fuels: Fourth 
quarterly technical progress report, July 1—-September 30, 
1988, 16:9365 (R;US) 

Direct conversion of methane to C2’s: Fifth quarterly technical 
progress report, October 1—-December 31, 1988, 16:9366 
(R;US) 

TLD (DOSEMETERS) 

See THERMOLUMINESCENT DOSEMETERS 
TLD (DOSIMETRY) 

See THERMOLUMINESCENT DOSIMETRY 
TLD SYSTEMS 

See THERMOLUMINESCENT DOSEMETERS 
TNT 

Feasibility of biodegrading TNT-contaminated soils in a slurry 

reactor: Final report, 16:11113 (R;US) 
TOKAMAK CHAUFAGE ALFVEN 
See TCA TOKAMAK 
TOKAMAK DEVICES 
See also ASDEX TOKAMAK 
CASTOR TOKAMAK 
FT TOKAMAK 
HT-6B TOKAMAK 
HT-6M TOKAMAK 
ITER TOKAMAK 
TCA TOKAMAK 


TRADE (NUCLEAR) 


A method for determining poloidal coil configurations for toka- 
mak devices, 16:12125 (R;US) 

Alpha particle effects on global MHD modes, and alpha particle 
transport in ignited tokamaks, 16:12117 (R;US) 

Beam-ion and alpha-particle effects on microinstabilities in toka- 
maks, 16:12116 (R;US) 

Current generation by alpha particles interacting with lower hy- 
brid waves in TOKAMAKS, 16:12084 (R;SE) 

Electromagnetic and kinetic effects on the ion temperature gra- 
dient mode, 16:12083 (R;SE) 

Equilibrium gradient effects in the theory of Alfven wave heating, 
16:12110 (R;CH) 

Experimental study of external kink instabilities in the Columbia 
High Beta Tokamak, 16:12087 (R;US) 

Systematic investigation of electron impact  excitation- 
autoionization from the groud state of highly charged Gal-like 
ions through AN=1 transitions, 16:11290 (R;US) 

The physics of an ignited tokamak, 16:12152 (R;CH) 

To the analytical theory of internal screw modes, 16:12094 
(R;SU;In Russian) 

Tokamak ignition projections from dimensionally similar dis- 
charges, 16:12093 (R;US) 

TOKAMAK FUSION TEST REACTOR 

See TFTR TOKAMAK 

TOMATOES 

Characterization of a defective interfering RNA that contains a 
mosaic of a plant viral genome: Annual report, 1989, 
16:11141 (R;US) 

TOMOGRAPHY 

See also COMPUTERIZED TOMOGRAPHY 

Lecture notes on nonlinear inversion and tomography, 16:10671 
(R;US) 

TONSILS 
See LYMPHATIC SYSTEM 
TOP PARTICLES 

Possible experimental studies of the tt threshold region at 250— 

500 GeV e*e- collider, 16:11323 (R;US) 
TOPOGRAPHY 

An evaluation of co-planar lineament analysis and some 
thoughts on using surface geological data to predict sub- 
surface geology, 16:9566 (R;US) 

TORI 

Computation of invariant tori in 2 } degrees of freedom, 
16:10814 (R;US) 

Invariant tori of the Poincare return map as solutions of func- 
tional difference equations, 16:10813 (R;US) 

TORSATRON STELLARATOR 

A study of radiation collapse in CHS plasmas, 16:12159 (RA;JP) 

Driven currents in neutral beam heated plasma, 16:12160 (RA;JP) 

Effect of magnetic axis shift on CHS plasma characteristics, 
16:12158 (RA;JP) 

lon temperature and poloidal rotation profiles for NBI heated 
plasma in CHS, 16:12114 (RA;JP) 

Power deposition during ECH in CHS, 16:12156 (RA;JP) 

Transport study of ECH and NBI plasmas in CHS, 16:12157 
(RA;JP) 

TOTAL-ABSORPTION SPECTROMETERS 

See SHOWER COUNTERS 

TOXIC MATERIALS 

Development of critical life stage assays: Teratogenic effects of 
SRS effluent components on freshwater fish, gambusia: Final 
report, 16:11195 (R;US) 

Quantitative changes in sets of proteins as markers of biological 
response, 16:11194 (R;US) 

TOXICITY 
Quantitative changes in sets of proteins as markers of biological 
response, 16:11194 (R;US) 
TRACE ELEMENTS 
See ELEMENTS 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRADE (NUCLEAR) 
See NUCLEAR TRADE 
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TRAJECTORIES 


TRAJECTORIES 

Navigation of a car-like mobile robot using a decomposition of 

the environment in convex cells, 16:10684 (R;US) 
TRANSDUCERS 
Superconducting demodulators, differential voltmeters, and 
transducers, 16:10766 (R;US) 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSITION ELEMENT COMPOUNDS 
See also IRON COMPOUNDS 
MOLYBDENUM COMPOUNDS 
NICKEL COMPOUNDS 
NIOBIUM COMPOUNDS 
PALLADIUM COMPOUNDS 
RHENIUM COMPOUNDS 
RUTHENIUM COMPOUNDS 
YTTRIUM COMPOUNDS 

Complex of solvent extraction-atomic emission and absorption 
methods of high-purity noble-metal analysis, 16:10592 
(IA;SU;In Russian) 

Crystallographic long-range order and magnetic ordering of the 
oxide garnets, 16:10641 (IA;SU) 

TRANSITION ELEMENTS 

See also CHROMIUM 

COBALT 
COPPER 
GOLD 
HAFNIUM 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
PLATINUM METALS 
SCANDIUM 
SILVER 
TANTALUM 
TITANIUM 
TUNGSTEN 
VANADIUM 
YTTRIUM 
ZIRCONIUM 

Noble metals: chemistry and analysis: CCollection of scientific 
papers, 16:10590 (i;SU;In Russian) 

Obtained of magnetic alloys at base of rare earths-transition 
metals (4f/3d) by calciothermal reduction, 16:10366 (IA;BR;In 
Portuguese) 

TRANSITION METALS 

See TRANSITION ELEMENTS 
TRANSITIONS (PHASE) 

See PHASE TRANSFORMATIONS 
TRANSMISSION (DATA) 

See DATA TRANSMISSION 
TRANSMISSION (HEAT) 

See HEAT TRANSFER 
TRANSMISSION ELECTRON MICROSCOPY 

Some roles for TEM in the development of new materials, 
16:10451 (R;US) 

Technique of sample preparation to observation of thin films by 
transmission electron microscopy, 16:10871 (I;BR;In Por- 
tuguese) 

TRANSMISSION LINES 

See POWER TRANSMISSION LINES 
TRANSPORT (CHARGED-PARTICLE) 

See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (GAMMA) 

See PHOTON TRANSPORT 
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TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (PHOTON) 
See PHOTON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORT REGULATIONS 
Midwestern High-Level 
Project, 16:9618 (R;US) 
TRANSPORT THEORY 
See also NEUTRON TRANSPORT THEORY 
A new transport discretization scheme for arbitrary spatial 
meshes in XY geometry, 16:12067 (R;US) 
Investigation of linear-discontinuous angular differencing for the 
1-D spherical-geometry Sy equations, 16:11914 (R;US) 
TRANSPORTATION SYSTEMS 
See also BUSES 
Environmental disturbances from flying activities, 16:10997 
(R;SE;In Swedish) 
Technology transfer and education - Paving the road to a 
cleaner, more secure future, 16:10204 (RA;US) 
TRANSPOSONS 
Transposon tagging of disease resistance genes: 1989 Annual 
progress report, 16:11106 (R;US) 
TRANSURANIUM COMPOUNDS 
See also PLUTONIUM COMPOUNDS 
Active waste disposal monitoring at the Radioactive Waste Man- 
agement Complex, Idaho National Engineering Laboratory, 
16:9664 (R;US) 
An approach to estimating radiological risk of offsite release 
from a design basis earthquake for the Process Experimental 
Pilot Plant (PREPP), 16:9661 (R;US) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
Influence of delayed fission effect on transuranium element pro- 
duction, 16:11621 (IA;SU;In Russian) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TRAVELLING WAVE TUBES 
Generation and acceleration of high-current annular electron 
beam in linear induction accelerator and generation of the 
power microwave radiation from Cherenkov TWT, 16:10834 
(R;SU) 
Traveling-wave-tube simulation: The IBC [interactive Beam- 
Circuit] code, 16:10770 (R;US) 
TRAVELLING WAVES 
Corona and its impact on attenuation and distortion of travelling 
waves, 16:10158 (R;IT) 
TREAT REACTOR 
Neutron tomography: A survey and some recent applications, 
16:10131 (R;US) 
The roles of EBR-Ii and TREAT [Transient Reactor Test] in es- 
tablishing liquid metal reactor safety, 16:10129 (R;US) 
TREES 
See also POPLARS 
WILLOWS 
The effect of contaminated groundwater on tree growth: A tree- 
ring analysis, 16:11088 (R;US) 
TRIBOLOGY 
A computerized tribology information system, 16:10344 (RA;US) 
TRICHLOROMETHANE 
See CHLOROFORM 
TRINEUTRONS 
Democratic decays of multineutron systems 3n and 4n, 
16:11723 (IA;SU;In Russian) 
TRINITROTOLUENE 
See TNT 
TRIOXANES 
Comprehensive mechanisms for combustion chemistry: An ex- 
perimental and numerical study with emphasis on applied 
sensitivity analysis: Technical progress report, February 15, 
1990—February 14, 1991, 16:10672 (R;US) 


Radioactive Waste Transportation 





TRIPLET PARTICLES 
See QUARKS 
TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 
TRITICUM 
See WHEAT 
TRITIUM 

A study plan for determining recharge rates at the Hanford Site 
using environmental tracers, 16:11071 (R;US) 

A tritium target system for CF, 16:12173 (R;US) 

Bound and virtual states of tritium in two-body potential model, 
16:11771 (IA;SU;In Russian) 

Effective central NN potential, 16:11716 (IA;SU;in Russian) 

Environmental monitoring at Mound, 1989 report, 16:10979 
(R;US) 

Experimental estimation of cold fusion probability, 16:11429 
(IA;SU;In Russian) 

Florida radioluminescent taxiway light development program: 
Final report, 16:10193 (R;US) 

Internal bremsstrahlung in 6 decay to a bound state and the 
problem of the neutrino mass, 16:11759 (IA;SU;In Russian) 

Radioluminescent lighting technology: Technology transfer con- 
ference proceedings, 16:10190 (R;US) 

Tritium inventory and permeation in liquid breeder blankets, 
16:12142 (R;FR) 

Variational Monte Carlo studies of electromagnetic structure of 
few-body nuclei, 16:11642 (R;US) 

TRITIUM COMPOUNDS 

Effects of radiolytic tritium decay on the thermodynamic behav- 
ior of LaNig o5Alp.75 tritides, 16:10654 (R;US) 

The elastic properties of aged palladium tritides, 16:10498 (R;US) 

TRITIUM PRODUCTION REACTORS 

Temperature profiles in cylindrical hydride beds when using resis- 

tance heating to simulate tritium decay heat, 16:9785 (R;US) 
TRITIUM TARGET 

Generalized potential description of p(n)-t(h) 
16:11791 (IA;SU;iIn Russian) 

Measurement of observables in the pion-nucleon system and 
investigation of charge symmetry in SH and °He: Progress re- 
port, 15 May 1988-1 December 1990, 16:11439 (R;US) 

Parameters of (t+n) resonance, 16:11809 (IA;SU;In Russian) 

Potential description of radiative capture pt-“*Hey, 16:11792 
(IA;SU;In Russian) 

TRITON REACTIONS 

Comparative analysis of total cross sections and cross sections 
of the SH(SH-bar) and SHe(@He-bar) interactions with nuclei, 
16:11785 (IA;SU;In Russian) 

TROPOSPHERE 

Monitoring the response of the upper troposphere/lower strato- 
sphere to a greenhouse gas scenario: Progress report, May 
1, 1990—April 30, 1991, 16:10966 (R;US) 

TRU WASTES 
See ALPHA-BEARING WASTES 
TRUCKS 

Alternative fuels for heavy duty engines: Status of fleet trials, 
16:10212 (R;CA) 

TRUST TERRITORY OF THE PACIFIC ISLANDS 

Energy profiles of selected Pacific island nations, 16:10189 
(R;US) 

TRX-1 
See REVERSE-FIELD PINCH 
TUBES 

Assessment of strength limiting flaws in heat exchanger compo- 
nents, 16:10280 (RA;US) 

Development of a manufacturers capability to fabricate whisker- 
toughened ceramic tubes, 16:10479 (RA;US) 

Enhanced heat transfer with metal wool filled tubes, 16:10824 
(R;US) 

Enhanced shell-and-tube heat 
16:10278 (RA;US) 

Enhanced tubes for steam condensers, 16:10279 (RA;US) 

Heat-rate improvements obtained with the use of enhanced 
tubes in surface condensers, 16:9887 (R;US) 


scattering, 


exchangers for industry, 


TUNING 


INEL [Idaho National Engineering Laboratory] support for as- 
sessment of strength limiting flaws in ceramic heat exchanger 
components, 16:10281 (RA;US) 

Study of fluid-dynamic forces acting on PWR SG-tube by two- 
phase flow, 16:10715 (R;JP;in Japanese) 

The magnetohydrodynamics coal-fired flow facility: Technical 
progress report, April 1, 1990—June 30, 1990, 16:10230 (R;US) 

TUBES (CONDUITS) 

See PIPES 

TUFF 

An experimental program for testing the validity of flow and 
transport models in unsaturated tuff: The Yucca Mountain 
Project, 16:9716 (R;US) 

Conceptualization of a hypothetical high-level nuclear waste 
repository site in unsaturated, fractured tuff, 16:9680 (R;US) 
Estimation of geochemical behavior of concretes placed at 

Yucca Mountain, 16:9704 (R;US) 

Fracture-lining minerals in the lower Topopah Spring Tuff at 
Yucca Mountain, 16:9676 (R;US) 

Laboratory determined suction potential of Topopah Spring tuff 
at high temperatures, 16:9734 (R;US) 

Mechanical anisotropy of the Yucca Mountain tuffs (Yucca 
Mountain Project), 16:9707 (R;US) 

Preliminary assessment of the impact of conceptual model un- 
certainty on site performance, 16:9718 (R;US) 

Preliminary calculations of release rates from spent fuel in a tuff 
repository (Yucca Mountain Project), 16:9737 (R;US) 

The constructive use of heat in an unsaturated tuff repository, 
16:9739 (R;US) 

Variation of permeability with temperature in fractured Topopah 
Spring tuff samples, 16:9735 (R;US) 

TUMORS 
See NEOPLASMS 


TUNGSTEN 
Corrosion studies in molten calcium chioride with chlorine, 
16:9612 (R;US) 
Effect of MeV nitrogen ions on Si, Ge and W crystals, 16:11993 
(IA;SU;In Russian) 
Electron emission at comparable fluxes of fast ions and rarefied 
gas on metal surface, 16:11997 (IA;SU;in Russian) 
Evaluation of complete neutron data for natural tungsten, 
16:11882 (RA;CN) 
Tensile behavior of tungster/niobiurn composites at 1300-1600 
K, 16:10529 (R;US) 
TUNGSTEN 180 TARGET 
Cross sections of photoneutron reactions on '®°W and proper- 
ties of nuclei of transition region A ~ 190, 16:11587 (IA;SU;In 
Russian) 
TUNGSTEN 187 
Progress on measurement of nuclear decay data, 16:11636 
(RA;CN) 
TUNGSTEN BASE ALLOYS 
70% Tungsten heavy alloys: 
16:10457 (R;US) 
Formation of metastable amorphous and crystalline structures in 
the non mixtured systems Cu-W and Nb-Pb, 16:10423 (IA;SU) 
TUNGSTEN CARBIDES 
Improved materials for durable rings, liners, and injector noz- 
zles, 16:10316 (R;US) 
TUNGSTEN ISOTOPES 
See also TUNGSTEN 187 
Systematics of calculated value of energy of state with K*=1* in 
Yb,Hf,W isotopes, 16:11732 (IA;SU;In Russian) 
TUNGSTEN NITRIDES 
Study of structural material technological coatings by nuclear 
backscattering of protons, 16:12006 (IA;SU;in Russian) 
TUNGSTEN OXIDES 
Some new aspects of bond valence model as applied to the 
phases in Ln2O3-Mo(W)O3 systems and similar oxide com- 
pounds, 16:10645 (IA;SU) 
TUNING 
Phase and amplitude tuning procedures for the Fermilab linac, 
16:10799 (R;US) 


Processing and properties, 


ERA Vol. 16, No. 4 707 





TUNNEL EFFECT 


TUNNEL EFFECT 
Transit time for resonant tunneling, 16:11938 (R;XA) 
TURBINE BLADES 
Determination of aerodynamic and vibration characteristics of 
flow parts of high capacity steam turbines on large test 
stands, 16:10066 (IA;CS;In Russian) 
Investigation of ATP blades. Part 3.: Impact strength of ATP 
blades, 16:10311 (R;JP;In Japanese) 
System design and demonstrative field test of wind turbine with 
a 14M dia. rotor, 16:9883 (R;JP;In Japanese) 
TURBOGENERATORS 
Reliability of turbogenerator lubrication system: procedure and 
results, 16:9998 (IA;CS;in Czech) 
TURBULENT FLOW 
Relaxed states with plasma flow, 16:12089 (R;US) 
Systems near the onset and in the well-developed regimes of 
turbulence, 16:11292 (R;US) 
TURNIPS 
See BRASSICA 
TWO-DIMENSIONA!. ELECTROPHORESIS 
[Robust detailed mapping of the human genome]: Progress re- 
port, 16:11108 (R;US) 
TWO-NUCLEON TRANSFER REACTIONS 
A study of two nucleon W- matrices, 16:11369 (R;AU) 
TWO-PHASE FLOW 
Contribution at the study of natural convection sodium ebullition 
in a fuel assembly, 16:10720 (R;FR;In French) 
Optical instrumentation and study of gas-solid suspension flows: 
Final report, 16:9509 (R;US) 
Study of fluid-dynamic forces acting on PWR SG-tube by two- 
phase flow, 16:10715 (R;JP;in Japanese) 
2-CHLORO-1,3-BUTADIENE 
See NEOPRENE 


U 


UAR 
See EGYPTIAN ARAB REPUBLIC 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UJM 
See JET MODEL 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRASONIC TESTING 
Study of the ultrasonic technique of elapsed time of notch, 
16:10369 (I;BR;In Portuguese) 
Ultrasonic flaw classification: An approach using modeling, sig- 
nal processing, and adaptive learning, 16:10732 (R;US) 
ULTRAVIOLET DIVERGENCES 
Multiloop Feynman diagrams and distribution theory: UV renor- 
malization in momentum space. 3, 16:11400 (R;NL) 
UNCERTAINTY 
See DATA COVARIANCES 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND DISPOSAL 
Uncertainties in repository performance from spatial variability 
of hydraulic conductivities - statistical estimation and stochas- 
tic simulation using PROPER, 16:9729 (R;SE) 
UNDERGROUND EXPLOSIONS 
Impulse gage development for the 100-200 ktap range: Final re- 
port, 16:10947 (R;US) 
UNDERGROUND FACILITIES 
See also WIPP 
Performance assessment in early phases of the repository de- 
sign process, 16:9702 (R;US) 
Predicted thermal and stress environments in the vicinity of 
repository openings, 16:9719 (R;US) 
Representative geological repository designs for spent fuel and 
high-level waste, 16:9673 (R;US) 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 


UNDERWATER FACILITIES 
Application of subsea facilities, 16:10750 (IA;NO) 
UNDERWATER VEHICLES 
See SUBMARINES 
UNDULATORS 
See WIGGLER MAGNETS 
UNIFIED GAUGE MODELS 
See also GRAND UNIFIED THEORY 
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Russian) 

URANIUM 238 

Determination of differences of uranium nuclei charge radii by 
laser resonance fluorescence method, 16:11612 (IA;SU;In 
Russian) 

Nuclear deformation effect on absolute probability of the muonic 
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period ending September 30, 1990, 16:9460 (R;US) 

Mapping the route to improved transportation technologies, 
16:10203 (RA;US) 

Materials Sciences Programs, Fiscal year 1990, 16:10332 (R;US) 
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The cml on The Western Hemisphere Energy Cooperation 
Study, 16:10176 (R;US) 

USSR 

Radioactive Waste Management in the USSR: A review of un- 
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Aggressive chemical decontamination tests on small valves 

from the Garigliano BWR, 16:9907 (R;FR) 
Design 
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NRC experience with pump and valve inservice testing pro- 
grams, 16:10091 (RA;US) 
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valve stems on material storage container tops, 16:10736 
(R;US) 

Performance Testing 

Full scale valve qualification and flow interruption testing pro- 
vides insights on industry motor operator sizing shortcomings 
and diagnostic testing limitations, 16:10102 (RA;US) 
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VANADATES 

Solid state, surface and catalytic studies of oxides: Progress re- 

port, February 1, 1990-January 31, 1991, 16:10485 (R;US) 
VANADIUM 

Internal friction peaks due to interstitials in bec alloys, 16:10445 
(R;US) 
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VLASOV EQUATION 

See BOLTZMANN-VLASOV EQUATION 
VLASOV INSTABILITY 

See BOLTZMANN-VLASOV EQUATION 
VOGTLE-1 REACTOR 

An Aerial Radiological survey of the Alvin W. Vogtle Nuclear 
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Superconducting demodulators, differential voltmeters, and 
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Hanford Environmental Dose Reconstruction Project: Monthly 
report, 16:10984 (R;US) 

Measurement of radioactivity in water samples, 16:11058 (1;GB) 

Screening volatile organics by direct sampling ion trap and glow 
discharge mass spectrometry, 16:10960 (R;US) 
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WAVE PROPAGATION 

Identification and determination of solitary wave structures in 
nonlinear wave propagation, 16:12061 (R;US) 

Numerical modeling of HF skywave radiation from antennas in 
irregular terrain, 16:10939 (R;US) 

Wave propagation near a cyclotron resonance in a non-uniform 
equilibrium magnetic field, 16:12080 (R;GB) 

WAVES (TRAVELLING) 
See TRAVELLING WAVES 
WAXES 
See also PARAFFIN 
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YTTRIUM 
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16:10560 
16:10505 


16:10336 
16:11041 
16:11115 
16:10114 
16:11042 
16:9927 


16:10823 


Source of 
Availability 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
See NUREG/CR-5280-Vol.2 
See NUREG/CR-4867 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS (US Sales Only);INIS 


OSTI; NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS {JS Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only);INIS 


Order 
Number 


DE91008436 
DE91008438 
DE91008414 
DE91007154 
DE91007555 
DE91007554 
DE91007088 
DE91007556 
DE91007564 
DE91007087 
DE91007089 
DE91007090 
DE91008411 

DE91008104 
DE91008086 
DE91008089 
DE91006920 
DE91008091 

DE91008090 
DE91008100 
DE91008101 

DE91008103 
DE91007563 
DE91008196 
DE91008112 
DE91008111 

DE91007558 
DE91007559 
DE91008081 

DE91008108 
DE91008442 
DE91006827 
DE91006826 
DE91007631 


DE91007092 
DE91006909 
DE91007091 
DE91007562 
DE91007560 


DE91007085 
DES91007086 


DE91618122 


DE91744184 
DE91749071 
DE91749075 
DE91749073 
DE91749068 
DE91749072 
DE91749074 
DE91749065 
DE91746426 
DE91749064 
DE91749070 
DE91749069 


DE91749200 
DE91749045 
DE91003060 
DE91749036 
DE91749043 
DE91749041 


DE91621346 


Distribution 
Category 


MF-411 
MF-411 
MF-411 
MF-406 
MF-406 
MF-406 
MF-410 
MF-406 
MF-406 
MF-410 
MF-414 
MF-414 
MF-406 
MF-414 
MF-402 
MF-122 
MF-401 
MF-814 
MF-414 
MF-404 
MF-404 
MF-404 
MF-414 
MF-414 
MF-414 
MF-413 
MF-413 
MF-414 
MF-414 
MF-408 
MF-414 
PC-512 
PC-512 
MF-414 





Report 
Number 


90-09 
CERN-TH- 

5713 

5914/90 
CESAR- 

91/01 
CES 

88-20 
CETHA-BC-CR- 

91007 
CETHA-TE-CR-— 

90062 
CIEMAT- 

632 


CONF-820418— 


24 
CONF-830853— 


3 ‘ 
CONF-8406198— 


CONF-8406299— 


CONF-8509466— 


CONF-8509468— 


CONF-860701-— 


97 


Abstract 
Number 


16:11218 


16:11391 
16:12035 


16:10693 


16:10158 


16:11039 


16:11113 


16:10852 
16:10128 
16:10853 
16:10854 
16:10855 
16:11302 
16:11303 
16:11170 
16:11171 
16:9852 

16:10958 
16:9859 

16:10561 
16:10562 
16:12195 
16:10856 
16:10857 
16:11297 


16:11405 


16:10337 
16:9802 


16:11116 


16:11405 


16:10464 


16:12197 


16:11367 
16:11327 
16:11326 


16:9499 


16:11025 


16:9487 


16:11317 


Source of 
Availability 


OSTI;NTIS (US Sales Only);INIS 


See LBL-28874 
OSTI;NTIS (US Sales Only);INIS 


See ORNL/TM-11752 
OSTI;NTIS (US Sales Only) 
See ANL/EAIS/TM-37 
OSTI;NTIS; GPO Dep. 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only);INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only);INIS 
OSTI; NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only);INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only);INIS 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 


See CNIC-00312 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 

(UCC-ND and GAT environmental protection 
seminar; Gatlinburg, TN (USA); 5-7 Apr 1982) 

See Y/DZ-16 

(8. American Society of Mechanical Engineers 
(ASME) international computing in engineer- 
ing conference; Chicago, IL (USA); 7-11 Aug 
1983) 

OSTI;NTIS;INIS; GPO Dep. 

(Design and utilization of the superconducting 
super collider summer study; Snowmass, CO 
(USA); 23 Jun - 13 jul 1984) 

See UCD-84/5 

See UCD-84/4 

See UCD-84/3 

(Seminar on reduction of harmful flue gas emis- 
sions; Espoo (Finland); 12-13 Jun 1984) 

See VTT-SYMP-56 

(Polish symposium on development and applica- 
tion of isotopic methods in engineering and 
technology; Zakopane (Poland); 11-14 Sep 
1985) 

See INT—196/I 

(Seminar on peat and humus; Turku (Finland); 
2-3 Sep 1985) 

See VTT-SYMP-65 

(23. international conference on high-energy 
physics; Berkeley, CA (USA); 16-23 Jul 1986) 

See LBL-21544 


Order 
Number 


DE91617571 


DE91621731 


DE91744332 


DE91008036 


DE91741656 
DE91741657 
DE91741658 
DE91619349 
DE91741659 
DE91741660 
DE91620158 
DE91741661 
DE91621193 
DE91741672 
DE91741662 
DE91741673 
DE91741667 
DE91620688 
DE91741665 
DE91741663 
DE91741664 
DE91741648 


DE91618656 
DE91621311 


DE91619081 


DE91618227 


DE91006766 
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A a a 
Abstract 


CONF-8711354— 
Summ. 


CONF-871196— 


1 
CONF-8802168— 


7 
CONF-880772- 


CONF-8810423— 


CONF-8811179— 


1 
CONF-890340— 


1 
CONF-8904400- 


1 
CONF-8904401-— 


1 


CONF-8905323— 


1 
CONF-8906314— 


CONF-8906385— 
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Number 


16:10823 


16:11049 


16:10711 


16:10740 


16:9810 


16:10810 


16:11040 


16:10158 


16:11240 


16:10810 


16:10458 


16:11203 


16:9988 
16:10012 


16:12034 


Source of 
Availability 


(international meeting on low, intermediate and 
high level waste management - decontami- 
nation and decommissioning; Niagara Falls, 
NY (USA); 14-18 Sep 1986) 

See DP-MS-—85-164 

(Europhysics conference on control systems for 
experimental physics; Villars-sur-Ollon 
(Switzerland); 28 Sep - 2 oct 1987) 

See CERN-90-08 

(5. BIOMOVS coordinating group meeting; Grand 
Canyon, AZ (USA); 30 Nov - 4 dec 1987) 

See DOE/ER/60608-1 

(international symposium on flow-induced vibra- 
tion and noise; Chicago, IL (USA); 28 Nov - 
2 dec 1987) 

OSTI;NTIS; GPO Dep. E 1.99: 
(Seminar on recent development within offshore 
design and systems; Copenhagen (Den- 

mark); 11 Feb 1988) 

See NEI-DK-473 

(4. conference of nuclear sciences and applica- 
tions; Cairo (Egypt); 6-10 Mar 1988) 

See INIS-mf—12745 

(Workshop on physics of linear colliders; Inter- 
national workshop on next generation linear 
colliders; Capri (Italy); Stanford, CA (USA); 
13-17 Jun 1988; 28 nov - 9 dec 1988) 

See SLAC-PUB-4811 

(8. international symposium on refined flow 
modelling and turbulence measurements; 
Tokyo (Japan); 26-28 Jul 1988) 

See CEA-CONF—10357 

(9. international conference on gas discharges 
and their applications; Venice (Italy); 19-23 
Sep 1988) 

See CESI-88-20 

(1. Latin American conference on the applica- 
tions of the Moessbauer Effect; Rio de 
Janeiro (Brazil); 31 Oct - 4 nov 1988) 

See CEA-CONF—10343 

(Workshop on physics of linear colliders; Inter- 
national workshop on next generation linear 
colliders; Capri (Italy); Stanford, CA (USA); 
13-17 Jun 1988; 28 nov - 9 dec 1988) 

See SLAC-PUB-4811 

(International conference on applications of solar 
and renewable energy: ASRE-2; Cairo 
(Egypt); 19-22 Mar 1989) 

See ETDE-IT—-90-101 

(70. annual American Welding Society (AWS) 
meeting; Washington, DC (USA); 2-7 Apr 
1989) 

See RFP-4453 

(1989 meeting of the Southeastern Section of 
the Geological Society of America; Atlanta, 
GA (USA); 6-7 Apr 1989) 

OSTI;NTIS;INIS; GPO Dep. E 1.99: 
(International conference on pyrolysis and gasifi- 
cation; Luxembourg (Luxembourg); 23-25 

May 1989) 

See ETDE-IT—90-95 

(Seminar on the results of R and D of nuclear 
power plants with WWER-1000 type light- 
water reactors; Karlovy Vary 
(Czechoslovakia); 6-9 Jun 1989) 

See INIS-mf-12780 

See INIS-mf—12782 

(Summer school on statistical mechanics; Al- 
tenberg, DE (USA); 18-30 Jun 1989) 

See CEA-CONF—10034 


DE91007576 


DE91007271 MF-403 





Report 
Number 


CONF-8907190-— 


CONF-8907234— 


CONF-890786-— 
3 

CONF-890802-— 
33 

CONF-8908134— 


33 
CONF-890836— 


27 

28 

29 
CONF-890859— 


CONF-8909177— 


2 
CONF-8909247— 


8 


9 
CONF-8909356— 


3 
CONF-8909395— 


CONF-8909398— 


Summ. 
CONF-891006— 


18 
19 
CONF-891007— 


Exc.1 
CONF-891024— 

10 
CONF-8910353— 


3 
CONF-891077- 


16:10788 
16:10927 
16:10781 
16:10846 


16:10754 


16:12033 
16:10922 
16:10819 


16:10596 
16:10612 
16:11438 | 
16:11528 | 
16:12071 


16:11213 


16:12134 


16:10529 


16:10753 


16:10688 


Source of GPO 
Availability Dep. 


(1. international workshop on accelerator align- 
ment; Stanford, CA (USA); 31 Jul - 2 aug 
1989) 

See SLAC-375 

(International workshop on the airborne mea- 
surement of wind, turbulence and position; 
Oberpfaffenhofen (Germany, F.R.); 26-28 Jul 
1989) 

See DLR-Mitt —90-13 

(US particle accelerator school; Upton, NY 
(USA); 24 Jul - 4 aug 1989) 

See BNL-45749 

(1989 synchrotron radiation instrumentation 
(SRI-6) national conference; Berkeley, CA 
(USA); 6-10 Aug 1989) 

See BNL-42941 

(11. international free electron laser conference; 
Naples, FL (USA); 28 Aug - 1 sep 1989) 

See ENEA-RT-TIB-89-58 

(33. SPIE annual international technical sympo- 
sium on optical and optoelectronic applied 
science and engineering; San Diego, CA 
(USA); 6-11 Aug 1989) 

See BNL-45505 

See BNL-—45506 

See BNL-45543 

(12. European crystallographic meeting and 
international exhibition on apparatus and lit- 
erature on crystallography; Moscow (USSR); 
20-29 Aug 1989) 

See INIS-SU-224(Vol.3) 

(O/E Fibers '89: meeting of the International So- 
ciety for Optical Engineering; Boston, MA 
(USA); 5-8 Sep 1989) 

See UCRL—102448 

(American Chemical Society (ACS) symposium 
on exotic nuclear spectroscopy; Miami 
Beach, FL (USA); 11-15 Sep 1989) 

See DOE/ER/40159-165 

See DOE/ER/40159-163 

(Understanding of cold fusion phenomena; 
Varenna (Italy); 15 Sep 1989) 

See ENEA-RT-FUS-—89-21 

(2. Australian conference on geochronology; 
Sydney (Australia); 27 Sep 1989) 

See INIS-mf-12772 

(Department of Energy Hazardous Waste Re- 
medial Actions Program 
(HAZWRAP)research and development tech- 
nology needs assessment review meeting; 
Oak Ridge, TN (USA); Sep 1989) 

See DOE/HWP-93 

(Joint international waste management confer- 
ence; Kyoto (Japan); 23-28 Oct 1989) 

See ENEA-RT-PAS—89-34 

See ENEA-RT-PAS—89-35 

(13. Institute of Electrical and Electronics 
Engineers (IEEE) symposium on fusion engi- 
neering; Knoxville, TN (USA); 2-6 Oct 1989) 

See ENEA-RT-FUS-—89-18 

(The Metallurgical Society fall meeting: materials 
week; Indianapolis, IN (USA); 1-5 Oct 1989) 

See DOE/NASA/16310—-15 

(14. international conference on infrared and 
millimeter waves; Wuerzburg (Germany, 
F.R.); 2 Oct 1989) 

See ENEA-RT-TIB-89-51 

(89. international conference on decommission- 
ing of nuclear installations; Brussels 
(Belgium); 24-27 Oct 1989) 

See ETDE-IT—90-89 


Order 
Number 
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CONF-891113— 
Report 

Number 
CONF-891113— 


13 
CONF-891119— 


143 
144 
CONF-8911264— 


CONF-8911265— 


CONF-8911270— 


CONF-8911279— 


CONF-891167— 


CONF-891204— 


40 
CONF-9001120— 


CONF-9001121- 


1 
2 
CONF-9001142- 


CONF-9001144— 


1 
CONF-900183— 


6 
CONF-900210- 


56 
CONF-9002156— 


2 
CONF-9002167— 


1 
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Abstract 
Number 


16:10687 


16:10544 
16:11101 


16:10369 


16:10364 


16:10064 


16:10106 


16:12138 


16:11593 


16:12140 
16:12139 


16:9803 


16:11653 


16:11378 


16:9747 


16:10563 


16:10961 


Source of 
Availability 


(American Institute of Chemical Engineers an- 
nual meeting; San Francisco, CA (USA); 
5-10 Nov 1989) 

See DP-MS-—89-80 

(Materials Research Society fall meeting; 
Boston, MA (USA); 27 Nov - 2 dec 1989) 

See PNL-SA-17303 

See PNL-SA-17902 

(9. Brazilian seminar of non destructive testing; 
Sao Paulo (Brazil); 5-8 Nov 1989) 

See INIS-BR-2382 

(2. seminar on magnetic materials; Sao Paulo 
(Brazil); 10-11 Nov 1989) 

See INIS-BR-2380 

(9. conference on steam turbines of large out- 
put; Karlovy Vary (Czechoslovakia); 28-30 
Nov 1989) 

See INIS-mf-—12765 

(Advisory group meeting onadvanced fuel tech- 
nology and performance: current status and 
trends; Vienna (Austria); 27-29 Nov 1989) 

See |AEA-TECDOC-577 

(1989 Eastern oil shale symposium; Lexington, 
KY (USA); 15-17 Nov 1989) 

See IMMR-89/201 

(4. international conference on fusion reactor 
materials; Kyoto (Japan); 4-8 Dec 1989) 

See ENEA-RT-FUS—89-22 

(international winter meeting on nuclear physics; 
Bormio (Italy); 22-26 Jan 1990) 

See CRN-PN-9007 

(20. European conference on laser interaction 
with matter; Schliersee (Germany, F.R.); 22- 
26 Jan 1990) 

See ENEA-RT-NUCL-90-06 

See ENEA-RT-FUS—90-07 

(Advisory group on technology transfer of nu- 
clear techniques and nucleonic control 
systems in the mineral industry; Bombay (in- 
dia); 15 Jan 1990) 

See IAEA-TECDOC-578 

(Festive colloquium in honor of Prof. Hans 
Bucka for his 65th birthday; Berlin (Germany, 
F.R.); 26 Jan 1990) 

See INFN/BE-90/04 

(Rencontres De Moriond '90: new and exotic 
phenomena; Les Arcs (France); 20-27 Jan 
1990) 

See BNL-45436 

(Waste management ‘90: working towards a 
cleaner environment: waste processing, 
transportation, storage and disposal, techni- 
cal programs and public education; Tucson, 
AZ (USA); 25 Feb - 1 mar 1990) 

See WSRC-MS-90-77 

(2. international symposium on field screening 
methods for hazardous wastes and toxic 
chemicals; Las Vegas, NV (USA); 12-14 Feb 
1990) 

OSTI; NTIS; INIS; GPO Dep. E 1.99: 

(National Acid Precipitation Assessment Pro- 
gram (NAPAP) state-of-science, atmospheric 
processes research and process model de- 
velopment conference; Hilton Head Island, 
SC (USA); 11-16 Feb 1990) 

OSTI;NTIS; GPO Dep. E 1.99: 


DE91006045 MF-401 


DE91007184 MF-402 





Report 
Number 


CONF-9002169— 


CONF-9002170— 


CONF-9003154— 


CONF-9003175— 
4 
CONF-9003202- 


3 


CONF-9003240— 


CONF-9003243— 


CONF-900348— 


21 
CONF-900382— 


CONF-9004103— 


CONF-90041 1— 


CONF-9004131— 


CONF-90041 4— 


CONF-9004158— 


CONF-900418— 


16 


Abstract 
Number 


16:12165 


16:11185 


16:11236 


16:11391 


16:10816 


16:10833 


16:10841 


16:10021 


16:9781 


16:9750 
16:9689 
16:10557 


16:9582 


16:10467 
16:10469 


16:10468 


16:11409 


Source of 
Availability 


(U.S.-Japan workshops: Q-111: Development of 
plasma facing components and materials for 
next large fusion deveices, and Q-112: Vac- 
uum and first wall technology for fusion 
devices; La Jolla, CA (USA); 28 Feb -.2 mar 
1990) 

See SAND-90-1478C 

(Symposium on radiation research in life sci- 
ence; Osaka (Japan); 28 Feb - 2 mar 1990) 

See KURRI-TR-338 

(Workshop on atomic physics at the Advanced 
Photon Source; Argonne, IL (USA); 23-30 
Mar 1990) 

See ANL/APS/TM-8 

(Les Rencontres de Physique de la Vallee 
D’Aosta; La Thuile (Italy); 18-24 Mar 1990) 

See LBL-28874 

(International industrial symposium on the su- 
percollider; Miami Beach, FL (USA); 14-16 
Mar 1990) 

See SSCL-265 

(Workshop on TARN II; Tanashi (Japan); 23-24 
Mar 1990) 

See INS-T-498 

(Advisory group meeting on spent fuel manage- 
ment: current status and prospects; Vienna 
(Austria); 19-22 Mar 1990) 

See IAEA-TECDOC-580 

(2. international industrialization symposium on 
the super collider (IISSC); Miami, FL (USA); 
14-16 Mar 1990) 

See SSCL-270 

(1. JAERI symposium on high-temperature gas- 
cooled reactor (HTGR) technologies design, 
licensing requirements and supporting tech- 
nologies; Tokyo (Japan); 19-20 Mar 1990) 

See JAERI-M—-90-103 

(American Physical Society meeting; Anaheim, 
CA (USA); 12-16 Mar 1990) 

See K/ITP-327 

(92. annual meeting of the American Ceramic 
Society; Dallas, TX (USA); 22-26 Apr 1990) 

See WSRC-RP-89-1406 

See PNL-SA-17911 

See WSRC-RP-90-26 

(Oil shale and tar sand contractors review meet- 
ing; Morgantown, WV (USA); 18-19 Apr 1990) 

See DOE/METC—90/61 11 

(international conference on transport properties 
of superconductors; Rio de Janeiro (Brazil); 
29 Apr - 4 may 1990) 

See CEA-CONF—10346 

See CEA-CONF—10356 

(The national energy strategy—the role of 
geothermal technology development; San 
Francisco, CA (USA); 18-20 Apr 1990) 

OSTI;NTIS; GPO Dep. E 1.99: DE91004623 

(Advances in material science and applications 
of high temperature superconductors; Green- 
belt, MD (USA); 2-6 Apr 1990) 

See CEA-CONF—10347 

(40. All-Union conference on nuclear spec- 
troscopy and nuclear structure; Leningrad 
(USSR); 10-13 Apr 1990) 

See INIS-SU-229 

(International conference on the physics of reac- 
tors: operation, design and computation; 
Marseilles (France); 23-27 Apr 1990) 

See ETDE-IT—90-90 
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CONF-9004232- 
Report 

Number 
CONF-9004232- 


4 

5 
CONF-9004257— 

Summ. 
CONF-9004265— 
CONF-9004279— 


1 
CONF-900450— 
13 


14 
CONF-900466— 


94 
99 
CONF-900491— 


9 
CONF-900505— 

13 
CONF-9005123— 


6 
CONF-9005165— 


2-Vugraphs 
CONF-9005172- 


2 
CONF-900525-— 


4 
CONF-900528— 


6 
CONF-9005280— 


3-Draft 
4-Vugraphs 
5-Draft 
CONF-900530-— 
10 
CONF-9005308— 
1 
CONF-9005311— 


1 


740 ERA Vol. 16, No. 4 


16:10751 
16:10792 
16:11238 


16:9526 


16:10505 


16:11876 


16:11643 
16:11644 


16:10495 
16:10470 


16:10673 


16:12141 


16:10555 


16:10353 


16:10506 


16:11086 
16:11004 
16:11085 


16:10775 


16:9833 


16:10134 


Source of 
Availability 


(1. Prospects for a Angstrom Free-Electron 
Laser (FEL) workshop; Sag Harbor, NY 
(USA); 22-27 Apr 1990) 

See BNL-52273 

See BNL—45482 

See BNL-45481 

(Combustion dynamics facility - April workshop; 
Berkeley, CA (USA); 5-7 Apr 1990) 

See LBL—29800 

(20. actinides meeting; Prague (Czechoslo- 
vakia); 17-20 Apr 1990) 

See CEA-CONF-9910 

(7. symposium on single event effects; Los An- 
geles, CA (USA); 24-25 Apr 1990) 

See BNL—45206 

(Nuclear structure in the ’90’s; Oak Ridge, TN 
(USA); 23-27 Apr 1990) 

See DOE/ER/40159-166 

See DOE/ER/40159-172 

(Spring meeting of the Materials Research Soci- 
ety (MRS); San Francisco, CA (USA); 16-21 
Apr 1990) 

See LBL-29769 

OSTI;NTIS; GPO Dep. E 1.99: 

(5. international conference on accelerator mass 
spectrometry; Paris (France); 23-27 Apr 
1990) 

See LBL-29556 

(9. plasma surface interactions in controlled fu- 
sion devices conference; Bournemouth (UK); 
20-25 May 1990) 

See ETDE-IT—90-92 

(9. annual international symposium on the incin- 
eration of radioactive, hazardous, mixed and 
medical wastes: incineration conference '90; 
San Diego, CA (USA); 14-18 May 1990) 

See EGG-M-89466 

(6. meeting of Interagency Mechanical Opera- 
tions Group (IMOG); Amarillo, TX (USA); 1-3 
May 1990) 

See UCRL-JC—105244 

(21. annual Pittsburgh conference on modeling 
and simulation; Pittsburgh, PA (USA); 3-4 
May 1990) 

See ETDE-IT—90-99 

(2. international symposium on stabiliza- 
tion/solidification of hazardous, radioactive 
and mixed waste; Williamsburg, VA (USA); 
29 May - 1 jun 1990) 

OSTI;NTIS;INIS; GPO Dep. E 1.99: 

(International conference on organic supercon- 
ductors; Lake Tahoe, CA (USA); 20-24 May 
1990) 

OSTI;NTIS;INIS; GPO Dep. E 1.99: 


DE91007185 


DE91007281 


DE91006004 


(North American Benthological society confer- 
ence; Blacksburg, VA (USA); 21-25 May 
1990) 

See WSRC-MS-—90-91 

See WSRC-MS-90-72 

See WSRC-MS-—90-88 

(Conference on lasers and electro-optics; Ana- 
heim, CA (USA); 21-25 May 1990) 

See UCRL-JC—103604 

(Harwell waste management symposium; Har- 
well (UK); 2 May 1990) 

See ETSU-L-29 

(Phase-interface phenomena in multiphase flow 
international seminar; Dubrovnik (Yu- 
goslavia); 14 May 1990) 

See ETDE-IT-—90-87 





Report 
Number 


CONF-9005313- 


1 
CONF-900542- 


CONF-900601-— 


24 
CONF-900603— 


59 
CONF-9006105— 


13 
CONF-900617— 


20 
21 
CONF-9006178— 


3 
CONF-9006212- 

5 
CONF-9006218— 


2 
CONF-900623— 
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19 

21 
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16:10031 
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16:11231 


16:10554 


16:10062 


16:11237 


16:11315 
16:11335 
16:11323 
16:11333 


16:11099 


16:12216 


16:10342 


Source of 
Availability 


(1990 conference on muon catalyzed fusion; Vi- 
enna (Austria); 28 May - 1 jun 1990) 

See UCRL-JC—105372 

(21. Institute for Electrical and Electronics Engi- 
neers (IEEE) photovoltaic specialists 
conference; Kissimmee, FL (USA); 21-25 
May 1990) 

See ETDE-IT—90-91 

(7. symposium on radiation measurements and 
applications; Ann Arbor, MI (USA); 21-24 
May 1990) 

See WSRC-RP-89-1383 

(Seminar on new separation chemistry for 
radioactive waste and other specific applica- 
tions; Rome (Italy); 13-18 May 1990) 

See CEA-CONF—10255 

(12. PANIC international conference on particles 
and nuclei; Cambridge, MA (USA); 24-29 
Jun 1990) 

See LA-UR-91-237 

(EPAC '90: 2nd European particle accelerator 
conference ACROPOLIS; Nice (France); 11- 
16 Jun 1990) 

See JINR-E-9-90-407 

(28. symposium on engineering aspects of mag- 
netohydrodynamics; Chicago, IL (USA); 
26-28 Jun 1990) 

OSTI;NTIS; GPO Dep. E 1.99: 

(1990 pressure vessels and piping conference; 
Nashville, TN (USA); 17-21 Jun 1990) 

See CEA-CONF—10344 

See ETDE-IT—90-103 

See ETDE-IT—90-104 

(1990 Society of Women Engineers national 
convention and student conference; New 
York, NY (USA); 24 Jun - 1 jul 1990) 

See EGG-M-89439 

(International symposium on nuclear astro- 
physics: nuclei in the cosmos; Vienna 
(Austria); 18-22 Jun 1990) 

See UCRL-JC—105971 

(Symposium on photoinduced charge transfer in 
molecular crystals and liquid crystals; 
Rochester, NY (USA); 6-9 Jun 1990) 

See UCRL-JC—103634 

(15. international symposium on effects of radia- 
tion on materials; Nashville, TN (USA); 17-22 
Jun 1990) 

OSTI;NTIS;INIS; GPO Dep. E 1.99: 

(Workshop on short pulse high current cath- 
odes; Bendor (France); 18-22 Jun 1990) 

See BNL-45469 

(1990 DPF summer study on high energy 
physics; Snowmass, CO (USA); 25 Jun - 13 
jul 1990) 

See IS-M-656 

See FNAL/C-90/253-T 

See SLAC-PUB-5324 

See BNL-45782 

(Workshop on principles of organization in organ- 
isms; Santa Fe, NM (USA); 12-16 Jun 1990) 

See LA-UR-90-3923 

(Cognitive modeling in system control confer- 
ence; Santa Fe, NM (USA); 10-14 Jun 1990) 

See LA-UR-91-273 

(Workshop on recent advances on mathematical 
theory of anisotropic elasticity; Research Tri- 
angle Park, NC (USA); 4-6 Jun 1990) 


OSTI;NTIS; GPO Dep. E 1.99: 


DE91006015 


DE91007189 


DE91007675 MF-401 
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16:11867 
16:11642 


16:10507 


16:11187 
16:11188 


16:12121 


16:10812 
16:10790 
16:11364 


16:9638 
16:11006 


16:10119 


Source of 
Availability 


(Workshop on Monte Carlo methods in theoreti- 
cal physics; Isola D’Elba (Italy); 27 Jun - 6 jul 
1990) 

OSTI;NTIS;INIS; GPO Dep. E 1.99: 

(Nordic-Baltic astronomy meeting on astrophysi- 
cal processes and structures in the universe; 
Uppsala (Sweden); 17-21 Jun 1990) 

See NORDITA-90/61-A(prepr.) 

(international IMACS conference on mathemati- 
cal modelling and applied mathematics; 
Vilnius (USSR); 18-23 Jun 1990) 

See JINR-E—1 1-90-393 

(NATO Advanced Study Institute on science and 
technology of nanostructured magnetic mate- 
rials; Crete (Greece); 25 Jun - 7 jul 1990) 

See BNL-45732 

(81. Institute of Nuclear Materials Management 
(INMM) conference; Los Angeles, CA (USA); 
15-18 Jul 1990) 

See WSRC-MS-—90-62 

See WSRC-MS—90-106 

See WSRC-MS-—90-65 

(8. international conference on high-power parti- 
cle beams; Novosibirsk (USSR); 2-5 Jul 
1990) 

OSTI;NTIS;INIS; GPO Dep. 

(ISEC’90: International Solvent Extraction Con- 
ference; Kyoto (Japan); 16-21 Jul 1990) 

See CEA-CONF-10386 

See CEA-CONF—10387 

See CEA-CONF—10388 

(Clinical applications of flow cytometry and im- 
age analysis; lwate (Japan); 1-3 Jul 1990) 

See UCRL-JC—1 05766 

(Analysis and modeling of neural systems work- 
shop; Berkeley, CA (USA); 25-27 Jul 1990) 

See LA-UR-90-3733 

(Seminar on electronic structure in the 1990's; 
Bad Honnef (Germany, F.R.); 24-26 Jul 1990) 

OSTI;NTIS; GPO Dep. 

(Monte Carlo methods in theoretical physics; 
Elba (Italy); Jul 1990) 

See LA-UR-91-14 

OSTI;NTIS;INIS; GPO Dep. 

(NATO Advanced Study Institute on diamond and 
diamond-like films and coatings; Castelvec- 
chio Pascoli (Italy); 22 Jul - 2 aug 1990) 

OSTI;NTIS; GPO Dep. 

(8. international workshop on respiratory tract 
dosimetry; Albuquerque, NM (USA); 1-3 Jul 
1990) 

See PNL-SA-18334 

See PNL-SA-18335 

(34. SPIE annual international technical sympo- 
sium on optical and optoelectronic applied 
science and engineering; San Diego, CA 
(USA); 8-13 Jul 1990) 

See UCRL-JC—104612 

(18. SLAC summer institute on particle physics: 
heavy quarks and gauge bosons; Stanford, 
CA (USA); 16-27 Jul 1990) 

See SLAC-PUB-5397 

See SLAC-PUB-5406 

See SLAC-PUB-5418 

(200. American Chemical Society national meet- 
ing; Washington, DC (USA); 26-31 Aug 1990) 

OSTI;NTIS;INIS; GPO Dep. 

OSTI;NTIS;INIS; GPO Dep. 

(21. DOE/NRC nuclear air cleaning conference; 
San Diego, CA (USA); 13-16 Aug 1990) 

See WSRC-MS—90-230 
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16:10722 


16:11376 
16:11312 
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16:10549 
16:10499 


16:10525 


16:10123 


16:11233 
16:11234 


16:12111 
16:12169 


Source of 
Availability 


See WSRC-MS—90-4-Rev.1 

(1990 coatings for advanced heat engines work- 
shop; Castine, ME (USA); 5-9 Aug 1990) 

OSTI;NTIS; GPO Dep. 

(Workshop on methods of analysis and interpre- 
tation of neutron reflectivity data; Argonne, IL 
(USA); 23-25 Aug 1990) 

See BNL-45731 

(IUTAM symposium on fluid mechanics of stir- 
ring and Mixing (fluids A); La Jolla, CA 
(USA); 20-24 Aug 1990) 

OSTI;NTIS;INIS; GPO Dep. 

(Gordon conference on photonuclear reactions; 
Tilton, NH (USA); 6 Aug 1990) 

See UM-P-90/60 

(NATO advanced research workshop on organic 
molecules for nonlinear and photonics; La 
Rochelle (France); Aug 1990) 

See SAND-91-0139C 

(ICTP working party on electrochemistry 
(condensed matter, atomic and molecular as- 
pects); Trieste (Italy); 17 Aug - 7 sep 1990) 

OSTI;NTIS;INIS; GPO Dep. E 1.99: 

(Conference on product development and mar- 
keting potentials for Danish wind power in 
the 1990s; Copenhagen (Denmark); 28 Aug 
1990) 

See NEI-DK-469 

(Advanced light source workshop on challenges 
for interface theory (ALS); Berkeley, CA 
(USA); 20-24 Aug 1990) 

See LBL-30042 

(4. Nordic symposium on computer simulations 
in natural science; Sandefjord (Norway); 23- 
25 Aug 1990) 

See NBI-CS—90-58 

(25. IUPAP international conference on high en- 
ergy physics; Singapore (Singapore); 2-8 
Aug 1990) 

See UM-P-90/71 

See FNAL/C—90/268 

See BNL-45691 

See ANL-HEP-CP-90-114 

(15. congress of the International Commission 
for Optics: optics in complex systems; 
Garmisch-Partenkirchen (Germany, F.R.); 5- 
10 Aug 1990) 

See BNL-—45579 

(10. international symposium on boron, borides 
and related compounds; Albuquerque, NM 
(USA); 27-30 Aug 1990) 

See SAND—90-3269C 

See SAND-91-0460C 

(ICOM '90: international congress on mem- 
branes and membrane processes; Chicago, 
IL (USA); 20-24 Aug 1990) 

See DOE/ER/13506-36 

(International meeting on reduced enrichment 
for research and test reactors; Newport, Rl 
(USA); 23-27 Sep 1990) 

OSTI;NTIS;INIS; GPO Dep. E 1.99: 

(Chapman conference on magnetospheric sub- 
storms; Hakone (Japan); 3-7 Sep 1990) 

See LA-UR-91-16 

See LA-UR-91-220 

(International workshop on strong microwaves in 
plasmas; Suzdal (USSR); 18-23 Sep 1990) 

See LRP-—414/90 

See UCRL-JC—104640 
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CONF-9009123— 


a 
Report Source of Distribution 
Number Availability Category 


CONF-9009123— (Linear accelerator conference; Albuquerque, 
NM (USA); 9-14 Sep 1990) 
64 16:10844 See UCRL-JC—103826 
65 16:10838 See LBL-29565 
CONF-90091 41— (International symposium on metal-hydrogen 
systems; Banff (Canada); 2-7 Sep 1990) 
12 16:10654 See WSRC-MS—90-16 
(12. international free electron laser conference 
(FEL-12); Paris (France); 17-21 Sep 1990) 
16:10764 See LBL-29853 
16:10805 See LBL-29724 
16:10765 See LBL-29956 
CONF-9009177— (4. annual Idaho National Engineering Labora- 
tory (INEL) computing symposium; Idaho 
Falls, ID (USA); 18-20 Sep 1990) 
1 16:12206 OSTI;NTIS;INIS; GPO Dep. : DE91006451 
CONF-900918— (16. symposium on fusion technology; London 
(UK); 3-7 Sep 1990) 
16:9628 See AEA-FUS-61 
16:12123 See AEA-FUS-63 
16:12124 See AEA-FUS-64 
16:12152 See LRP-417/90 
CONF-9009201— (Technology transfer conference: radiolumines- 
cent lighting technology; Annapolis, MD 
(USA); 25-26 Sep 1990) 
16:10190 OSTI;NTIS; GPO Dep. : DE91004918 
16:10669 See PNL-SA-18612 
(1990 joint RELAP5 and TRAC-BWR interna- 
tional user seminar; Chicago, IL (USA); 
17-21 Sep 1990) 
16:10152 See WSRC-MS—90-203 
16:10153 See WSRC-MS—90-204 
(5. international conference on the physics of 
highly charged ions; Giessen (Germany, 
F.R.); 10-14 Sep 1990) 
16:11282 See LBL-29644 
CONF-9009230— (EPRI condenser technology conference; 
Boston, MA (USA); 18 Sep 1990) 
2 16:9887 OSTI;NTIS; GPO Dep. ; DE91006565 
CONF-9008235— (x-ray microscopy conference; London (UK); 3-7 
Sep 1990) 
5 16:11117 OSTI;NTIS;INIS; GPO Dep. : DE91008097 
CONF-9009241-— (1990 American Society of Photo-optical Engi- 
neers (ASPE) annual conference; Rochester, 
NY (USA); 23-28 Sep 1990) 
2-Rev. 16:10821 See BNL-45579-Rev. 
CONF-9009248— (19. international congress on high speed pho- 
tography and photonics; Cambridge (UK); 
16-22 Sep 1990) 
5 16:10923 See LA-UR-91-397 
CONF-9009261— (Workshop on fast ion collisions; Debrecen 
(Hungary); 17-19 Sep 1990) 
5 16:11283 See LBL-29742 
CONF-9009266— (2. international colloquium on X-ray lasers; York 
(UK); 17-21 Sep 1990) 
16:12174 See UCRL-JC—105905 
16:10777 See UCRL-JC—105032 
16:12170 See UCRL-JC—104647 
(US-Japan workshop on advances in simulation 
techniques applied to plasmas and fusion; 
Los Angeles, CA (USA); 26-28 Sep 1990) 
16:12107 See LA-UR-91-103 
16:12122 See UCRL-JC—105936 
(4. ICFA beam dynamics workshop; Tokyo 
(Japan); 22-29 Sep 1990) 
16:10815 See SLAC-PUB-5417 
16:10806 See LBL-29981 
(Rheinfels workshop on hadron mass spectrum; 
St. Goar (Germany, F.R.); 3-6 Sep 1990) 
16:11324 See SLAC-PUB-5378 
16:11325 See SLAC-PUB-5380 
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16:12133 
16:12149 


Source of 
Availability 


(20. international symposium on multiparticle dy- 
namics; Gut Holmecke (Germany, F.R.); 
10-14 Sep 1990) 

See FNAL/C—90/260-E 

(9. meeting of atomic and molecular data cen- 
tres and ALADDIN network; Vienna (Austria); 
20 Sep 1990) 

See INDC(NDS)—243/M7 

(National Association of Regulatory Utility Com- 
missioners (NARUC) biennial regulatory 
information conference; Columbus, OH 
(USA); 12-14 Sep 1990) 

OSTI;NTIS; GPO Dep. 


(Wind energy applications and training sympo- 
sium; Wind energy applications and training 
symposium; Wind energy applications and 
training symposium; San Francisco, CA 
(USA); Amarillo, TX (USA); Washington, DC 
(USA); 19-28 Sep 1990; 19-28 sep 1990; 19- 
28 sep 1990) 

OSTI;NTIS; GPO Dep. 

(Wind energy applications and training sympo- 
sium; Wind energy applications and training 
symposium; Wind energy applications and 
training symposium; San Francisco, CA 
(USA); Amarillo, TX (USA); Washington, DC 
(USA); 19-28 Sep 1990; 19-28 sep 1990; 19- 
28 sep 1990) 

See CONF-9009334—Summ. 

(Wind energy applications and training sympo- 
sium; Wind energy applications and training 
symposium; Wind energy applications and 
training symposium; San Francisco, CA 
(USA); Amarillo, TX (USA); Washington, DC 
(USA); 19-28 Sep 1990; 19-28 sep 1990; 19- 
28 sep 1990) 

See CONF-9009334—Summ. 

(International Dawson symposium on the 
physics of plasma; Los Angeles, CA (USA); 
24-25 Sep 1990) 

See DOE/ET/53088—-469 

(Mathematical approaches to brain functioning 
diagnostics symposium; Prague (Czechoslo- 
vakia); 3-7 Sep 1990) 

See LA-UR-91-247 

(international workshop on high density nuclear 
matter; Ibaraki (Japan); 18-21 Sep 1990) 

See BNL-45737 

(Summer institute in parallel programming; Ar- 
gonne, IL (USA); 4-14 Sep 1990) 

See ANL/MCS-TM-147 

(Applied superconductivity conference; Aspen, 
CO (USA); 24-28 Sep 1990) 

See FNAL-TM—1703 

See LBL-28910 

See LBL-28883 

(International conference on Monte Carlo meth- 
ods in neutron and photon transport; 
Budapest (Hungary); 25-28 Sep 1990) 

See ETDE-IT-90-102 

(3. international conference on applications of 
physics in medicine and biology: medical di- 
agnostic imaging; Trieste (Italy); 4-7 Sep 
1990) 

See BNL-45750 

(9. topical meeting on technology of fusion en- 
ergy; Oak Brook, IL (USA); 7-11 Oct 1990) 

See UCRL-JC—103815-Rev.1 

See EGG-M-90239 

See LA-UR-91-23 
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Distribution 
Category 
OSTI;NTIS;INIS; GPO Dep. E 1.99: DE91007754 MF-424 
See GA-A-20256 

(Seminar on comparative assessment of the en- 
vironmental impact of radionuclides released 
during three major nuclear accidents: 
Kyshtym, Windscale, Chernobyl; Luxem- 
bourg (Luxembourg); 1-5 Oct 1990) 

See UCRL-JC—104077 

(3. international new materials conference; Os- 
aka (Japan); 1-5 Oct 1990) 

See LBL~29589 

(International congress on microbially influenced 
corrosion; Knoxville, TN (USA); 7-12 Oct 
1990) 

See BNL-45676 

(International topical meeting on the safety, sta- 
tus, and future of non-commercial reactors 
and irradiation facilities; Boise, ID (USA); 4 
Oct 1990) 

See WSRC-MS—90-37 

(6. annual Department of Energy model 
conference on waste management and envi- 
ronmental restoration; Oak Ridge, TN (USA); 
29 Oct - 2 nov 1990) : 

See UCRL-JC—104060 

(ISA '90: international conference and exhibit of 
the Instrument Society of America; New Or- 
leans, LA (USA); 14-18 Oct 1990) 

OSTI;NTIS; GPO Dep. 

(18. annual Illinois energy conference energy 
aspects of solid waste management; 
Chicago, IL (USA); 29-30 Oct 1990) 

OSTI;NTIS; GPO Dep. 

(European workshop on hadronic physics with 
electrons beyond 10 GeV; Dourdan (France); 
8-12 Oct 1990) 

See LA-UR-91-377 

See SLAC-PUB-5422 

(18. water reactor safety information meeting; 
Gaithersburg, MD (USA); 22-24 Oct 1990) 

See BNL-NUREG-—45602 

See BNL-NUREG-—44908 

(12. international symposium on ballistics; San 
Antonio, TX (USA); 30 Oct - 1 nov 1990) 

See UCRL-102943 

(Annual automotive technology development 
contractors coordination meeting; Dearborn, 
MI (USA); 22-25 Oct 1990) 

OSTI;NTIS; GPO Dep. 


DE91006982 MF-900 


DE91006490 MF-249 


DE91006339 MF-332; 
MF-336 

(Symposium on detector research and develop- 
ment for the Superconducting Super Collider; 
Fort Worth, TX (USA); 15-18 Oct 1990) 

See SLAC-PUB-5384 

See SSCL-338 

See BNL-45623 

See BNL-45381 

(1990 IEEE nuclear science symposium; Arling- 
ton, VA (USA); 23-27 Oct 1990) 

See BNL-44748 

See BNL-44648 

See LBL-29017 

See LBL-28947 

See BNL-44673 

(International conference on directions in elec- 
tromagnetic wave modeling; New York City, 
NY (USA); 22-24 Oct 1990) 

See LA-UR-91-373 

(international collaboration on advanced neutron 
sources; Tsukuba (Japan); 21-26 Oct 1990) 


OSTI;NTIS;INIS; GPO Dep. E 1.99: DE91007658 
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OSTI;NTIS;INIS; GPO Dep. 

OSTI;NTIS;INIS; GPO Dep. 

(The role of nuclear weapons in the year 2000; 
San Ramon, CA (USA); 22-24 Oct 1990) 

See UCRL-JC—105480 

See UCRL-JC—105925 

(International symposium on trends in biological 
dosimetry; Lerici (Italy); 23-27 Oct 1990) 

OSTI;NTIS; GPO Dep. 

See UCRL-JC—105937 

See UCRL-JC—104810-Rev.1 

(13. international conference on plasma physics 
and controlled nuclear fusion research; 
Washington, DC (USA); 1-6 Oct 1990) 

See GA-A-20267 

(1990 computer symposium; Pittsburgh, PA 
(USA); Oct - nov 1990) 

See WSRC-MS—90-150 

(Los Alamos Meson Physics Facility (_LAMPF) 
workshop; Los Alamos, NM (USA); 11-13 
Oct 1990) 

See LA-UR-91-61 

See BNL-45637 

(Astrophysics workshop: after the first three 
minutes; College Park, MD (USA); 15-17 Oct 
1990) 

See UCRL-JC—105813 

(U.S.-Japan workshop on nonlinear dynamics 
and acceleration mechanisms; Tsukuba 
(Japan); 22-25 Oct 1990) 

See SLAC-PUB-5412 

See SLAC-PUB-5414 

(International seminar on future perspectives in 
HEP; Protvino (USSR); 6-8 Oct 1990) 

See SLAC-PUB-5405 

(International workshop on accelerators for 
asymmetric B-factories; Tsukuba (Japan); 4- 
6 Oct 1990) 

See SLAC-PUB-5396 

(15. annual climate diagnostics workshop; 
Asheville, NC (USA); 19 Oct - 2 nov 1990) 

See UCRL-JC—105745 

(Roundup '90: Investment Casting Institute fall 
technology conference and expo; Allied- 
Signal Aerospace Company conference on 
computer aided engineering; SME confer- 
ence on prototyping and the role of 
stereolithography; Dallas, TX (USA); Morris- 
town, NJ (USA); Kansas City, MO (USA); 7 
Oct 1990; 3 oct 1990; 26 oct 1990) 

See KCP-613-4427 

(Roundup '90: investment Casting Institute fall 
technology conference and expo; Allied- 
Signal Aerospace Company conference on 
computer aided engineering; SME confer- 
ence on prototyping and the role of 
stereolithography; Dallas, TX (USA); Morris- 
town, NJ (USA); Kansas City, MO (USA); 7 
Oct 1990; 3 oct 1990; 26 oct 1990) 

See KCP-613-4427 

(Roundup ’90: Investment Casting Institute fall 
technology conference and expo; Allied- 
Signal Aerospace Company conference on 
computer aided engineering; SME confer- 
ence on prototyping and the role of 
stereolithography; Dallas, TX (USA); Morris- 
town, NJ (USA); Kansas City, MO (USA); 7 
Oct 1990; 3 oct 1990; 26 oct 1990) 

See KCP-613-4427 
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E 1.99: 
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Distribution 
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Report 

Number 
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4 
CONF-9010285— 
24 
CONF-9010286— 
2 
CONF-9010293— 
1 
CONF-9010296— 


1 
CONF-9010297-— 


2 
CONF-9010298— 


CONF-9010300— 


1 
CONF-9010301-— 


1 
CONF-9010304— 


2 
CONF-9010305— 


1 
CONF-9010306— 

1 
CONF-9010307— 


1 
CONF-9010309— 


1 
CONF-9010314— 


1 
CONF-9010315— 


1 
CONF-9010317— 


1 
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16:10869 


16:10127 


16:11100 


16:10308 


16:10305 


16:11625 


16:10778 
16:11290 
16:11287 
16:11289 


16:10728 


16:9513 


16:12232 


16:10029 


16:11375 


16:12260 


16:10263 


16:10907 


Source of 
Availability 


(international conference on calorimetry in high 
energy physics; Batavia, IL (USA); 29 Oct 
1990) 

See FNAL/C—91/24-E 

(Agricultural seminars on management of con- 
tamined areas; Byelorussia (USSR); 28 Oct 
1990) 

See BNL-NUREG—45694 

(Physics nonlinearity with disorder international 
workshop; Tashkent (USSR); 1-7 Oct 1990) 

See LA-UR-91-317 

(8. Office of Naval Research (ONR) propulsion 
meeting/contractor's review; Newport, Rl 
(USA); 15-18 Oct 1990) 

OSTI;NTIS; GPO Dep. E 1.99: 

(Tire industry conference; Greenville, SC (USA); 
24-25 Oct 1990) 

See EGG-M-90456 

(34. Robert A. Welch Foundation conference on 
chemical research: fifty years with transura- 
nium elements; Houston, TX (USA); 22-23 
Oct 1990) 

See UCRL-JC—105174 

(International workshop on radiative properties 
of hot dense matter; Sarasota, FL (USA); 22- 
26 Oct 1990) 

See UCRL-JC—105959 

See UCRL-JC—105958 

See UCRL-JC—105205 

See UCRL-JC—105957 

(AgEng ’90: international conference on agricul- 
tural engineering; Berlin (Germany, F.R.); 
24-26 Oct 1990) 

See EGG-M-90457 

(Department of Energy (DOE) contractor's review 
meeting; Chicago, IL (USA); 2-3 Oct 1990) 

OSTI;NTIS; GPO Dep. 

(10. annual office information management con- 
ference; New Orleans, LA (USA); 24-26 Oct 
1990) 

See UCRL-JC—105099 

(1. Massachusetts Institute of Technology (MIT) 
international conference on the next genera- 
tion of nuclear power technology; 
Cambridge, MA (USA); 4-5 Oct 1990) 

OSTI;NTIS;INIS; GPO Dep. 

(5. Nishinomiya Yukawa-memorial symposium; 
Nishinomiya City (Japan); 25-26 Oct 1990) 

See FNAL/C-90/269-T 

(European conference on object oriented pro- 
graming ’90; Ottawa (Canada); 22 Oct 1990) 

See PNL-SA-18945 

(Future buildings forum-2025: an International 
Energy Agency (IEA) think tank exploring 
buildings of the 21st century; The Hague 
(Netherlands); 3-4 Oct 1990) 

See PNL-SA-18712 

(Environmental and productivity merits of sepa- 
ration in petroleum engineering; Baton 
Rouge, LA (USA); 29-30 Oct 1990) 

OSTI;NTIS; GPO Dep. E 1.99; 

(International conference on calorimeters in high 
energy physics; Stanford, CA (USA); 29 Oct 
- 1 nov 1990) 

See SLAC-PUB-5404 

(Hot deformation of aluminum alloys metallurgi- 
cal society conference; Detroit, MI (Cuba); 
Oct 1990) 

See LA-UR-91-92 
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DE91006659 MF-317 


DE91006610 MF-530 
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Report 
Number 
CONF-9010319— 
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CONF-901035— 
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CONF-901047— 


1 
CONF-901057— 


28 
29 
CONF-901072- 


10 
CONF-901073— 


12 


13 

14 

15 
CONF-901101— 


68 

71 

72 

73 

74 

75 

76 

ce 

79 

80 

81 

82-Vugraphs 
CONF-901105— 


49 
69 
76 
79 
34 
85 
86 
87 
88 
89 


Abstract 
Number 


16:11358 


16:11332 


16:10117 


16:12022 
16:12026 


16:10312 


16:10769 


16:11228 
16:11227 


16:11374 
16:11379 
16:11331 
16:12194 
16:11330 


16:10726 


16:10546 
16:10466 
16:10334 


16:9813 

16:10151 
16:10694 
16:10129 
16:10130 
16:10025 
16:10026 
16:9606 

16:10027 
16:10707 
16:10032 
16:9612 


16:10548 
16:10131 
16:9639 

16:9728 

16:10463 
16:10551 
16:10508 
16:10462 
16:10509 
16:10503 


Source of 
Availability 


(Tallinn symposium on neutrino physics; Tallinn 
(USSR); 10-13 Oct 1990) 

See NORDITA-90/62-AP(prepr.) 

(International workshop on quark gluon plasma 
signatures; Strasbourg (France); 1-4 Oct 
1990) 

See BNL-45696 

(ASME/IEEE joint power generation conference; 
Boston, MA (USA); 21-25 Oct 1990) 

See UCRL-JC—103413 

(37. national American Vacuum Society sympo- 
sium; Toronto (Canada); 8-12 Oct 1990) 

See PNL-SA-18362 

See UCRL-JC—103724 

(12. annual fall technical conference of the 
American Society of Mechanical Engineers 
(ASME) Internal Combustion Engine Divi- 
sion; Rockford, IL (USA); 7-10 Oct 1990) 

OSTI;NTIS; GPO Dep. 


(SPIE international conference on physics con- 
cepts of materials for novel optoelectronic 
device applications; Aachen (Germany, 
F.R.); 27 Oct - 2 nov 1990) 

See SAND-91-0362C 

(7. international symposium on capture gamma- 
ray spectroscopy and related topics; Pacific 
Grove, CA (USA); 14-19 Oct 1990) 

See UCRL-JC—104716 

See UCRL-JC—104549 

(LATTICE ’90: 7th international lattice gauge 


theory conference; Tallahassee, FL (USA); 8- 


12 Oct 1990) 

See ANL-HEP-CP-—90-117 

See BNL-45574 

See BNL-45581 

See BNL-45459 

See BNL—45457 

(178. meeting of the Electrochemical Society 
(ESC); Seattle, WA (USA); 14-19 Oct 1990) 

OSTI;NTIS;INIS; GPO Dep. 


See SAND-90-2591C 

See BNL—45672 

See BNL-—45674 

(American Nuclear Society winter meeting; 
Washington, DC (USA); 11-15 Nov 1990) 

See PNL-SA—18458 

See PNL-SA-—18477 

See PNL-SA-—18343 

OSTI;NTIS;INIS; GPO Dep. 

OSTI;NTIS;INIS; GPO Dep. 

OSTI;NTIS;INIS; GPO Dep. 

OSTI;NTIS;INIS; GPO Dep. 

OSTI;NTIS;INIS; GPO Dep. 

OSTI;NTIS;INIS; GPO Dep. 

See WHC-SA-0949 

See WHC-SA-0947 

See WSRC-MS—90-189 

(Fall meeting of the Materials Research Society; 
Boston, MA (USA); 24 Nov - 1 dec 1990) 

See SAND-90-2931C 

OSTI;NTIS;INIS; GPO Dep. 

OSTI;NTIS;INIS; GPO Dep. 

See SAND-—90-7086C 

See UCRL-JC—104593 

See SAND—91-0125C 

OSTI;NTIS; GPO Dep. 

See UCRL-JC—1 03725 

OSTI;NTIS; GPO Dep. 

See UCRL-JC—1 05876 


DE91006491 


DE91006654 


DE91006463 
DE91006407 
DE91006504 
DE91006505 
DE91006466 
DE91006417 


DE91006421 


DE91006506 


DE91007272 


DE91007278 
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Distribution 
Category 


MF-532 
MF-814 


MF-404 


MF-404 


ERA Vol. 16, No. 4 749 





CONF-901105— 


Report 
Number 
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94 
95 
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8 
CONF-9011119— 


2 
CONF-9011125— 
5 


6 
CONF-9011149— 


11 
CONF-9011156— 

1 
CONF-901116— 


40 
41 
CONF-9011162— 


1 
CONF-9011163— 


1 
CONF-9011167— 


1 

= 
CONF-9011171— 

1 
CONF-9011173- 

1 


2 
CONF-9011174— 


1 


= 
CONF-9011175— 


1 
CONF-9011177— 


CONF-9011178— 
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Abstract 
Number 


16:10450 
16:10545 
16:10615 
16:10338 
16:12024 


16:10339 
16:10340 


16:10238 


16:10309 


16:12207 


16:10774 


16:11295 


16:10206 


16:11288 
16:10784 


16:11136 


16:10456 


16:11173 
16:11174 


16:10284 


16:11215 
16:11216 


16:10736 
16:10735 


16:10460 


16:10780 
16:10793 
16:11329 
16:11626 
16:10794 


16:10999 


Source of 
Availability 


See LA-UR-91-276 

See SAND-90-1740C 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

See SAND-90-1754C 

OSTI;NTIS;INIS; GPO Dep. 

OSTI;NTIS;INIS; GPO Dep. 

(Fuel cell seminar; Phoenix, AZ (USA); 26-28 
Nov 1990) 

OSTI;NTIS; GPO Dep. 

(14. nuclear waste management conference; 
Boston, MA (USA); 26-29 Nov 1990) 

See PNL-SA-—18300 

(27. JANNAF combustion meeting; Cheyeene, 
WY (USA); 5-9 Nov 1990) 

OSTI;NTIS; GPO Dep. 

(OPTCON ‘90; Boston, MA (USA); 4-9 Nov 1990) 

OSTI;NTIS; GPO Dep. 

See UCRL-JC—103527 

(1990 nuclear explosives code developers’ con- 
ference; Monterey, CA (USA); 6-9 Nov 1990) 

See UCRL-JC—105926 

(Autofact '90; Detroit, MI (USA); 12-15 Nov 1990) 

See PNL-SA-18410 

(11. international conference on the application 
of accelerators in research and industry; 
Denton, TX (USA); 5-8 Nov 1990) 

See UCRL-JC—105324 

See LBL—29650 

(8. conference on radioimmunodetection and ra- 
dioimmunotherapy of cancer; Princeton, NJ 
(USA); 15-17 Nov 1990) 

See PNL-SA-18530 

(National Educators’ workshop: update '90; 
Gaithersburg, MD (USA); 13-15 Nov 1990) 

See PNL-SA-18601 

(International colloquium on neutron radiation bi- 
ology; Rockville, MD (USA); 5-7 Nov 1990) 

OSTI;NTIS;INIS; GPO Dep. E 1.99: 

OSTI;NTIS;INIS; GPO Dep. E 1.99: 

(1990 Pacific Basin conference on hazardous 
waste; Honolulu, HI (USA); 12-14 Nov 1990) 

OSTI; NTIS; GPO Dep. E 1.99: 

(Conference on coastal plains geology; Hilton 
Head, SC (USA); 6-11 Nov 1990) 

See WSRC-MS-—S6-281 

See WSRC-MS—90-282 

(82. meeting of the Weapons Agencies Nonde- 
structive Testing Organization (WANTO); 
Aiken, SC (USA); 27-29 Nov 1990) 

See Y/DW-1029 

See WSRC-MS—90-297 

(8. international conference on intense ion-beam 
interaction with matter; Albuquerque, NM 
(USA); 6-8 Nov 1990) 

See SAND-90-3233C 

(Polarized collider workshop; University Park, 
PA (USA); 15-17 Nov 1990) 

See BNL-45617 

See BNL-45600 

See ANL-HEP-CP-90-125 

See ANL-HEP-CP-91-02 

See BNL-45717 

(German Aerospace Research Establishment 
(DLR) seminar on air traffic and the environ- 
ment; Bonn (Germany, F.R.); 15-16 Nov 
1990) 

See UCRL-JC—104730 


DE91007709 
DE91007705 


DE91007861 
DE91008371 


DE91006465 


DE91006480 


DE91004777 


DE91006484 
DE91006469 


MF-408 
MF-408 


DE91006396 MF-310 
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CONF-9011180— 
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CONF-9011181- 


Absts. 
CONF-901125— 


10 
CONF-901141-— 
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CONF-901144— 


1 
CONF-901155— 
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6 
CONF-901165— 


1 
CONF-901181— 


1 
3 
CONF-901188— 


2 
CONF-901194- 


9 
CONF-901206— 


1 
CONF-901219— 


7 

8 

9 
CONF-901240— 


1 
CONF-901246— 


3 
CONF-901248— 

1 
CONF-901251— 


1 


16:11001 


16:11044 


16:10651 


16:10497 


16:11230 


16:10759 


16:10239 
16:10471 


16:10796 


16:11924 


16:9861 


16:9465 


16:12171 
16:12167 
16:12172 


16:10957 


16:10712 


16:12128 


16:10163 


Source of 
Availability 


(European Centre for Medium-range Weather 
Forecasts (ECMWF) workshop on clouds, ra- 
diative transfer and the hydrological cycle; 
Reading (UK); 12-15 Nov 1990) 

See UCRL-JC—105536 

(SIL monitoring workshop: Biological monitoring 
of freshwater ecosystems: interpretation and 
efficiency to assess environmental quality; 
West Lafayette, IN (USA); 29 Nov - 1 dec 
1990) 

OSTI;NTIS; GPO Dep. 

(The mechanisms of heterogeneous catalysis; 
Berkeley, CA (USA); 12-14 Nov 1990) 

See LBL-29759 

(2. international ceramic science and technology 
congress; Orlando, FL (USA); 12-15 Nov 
1990) 

See SAND-90-2754C 

(International conference on trends in astroparti- 
cle physics; Santa Monica, CA (USA); 26 
Nov - 1 dec 1990) 

See UCRL-JC—105970 

(Vacuum design of advanced synchrotron light 
sources; Argonne, IL (USA); 13-15 Nov 1990) 

See LA-UR-91-177 

(American Institute of Chemical Engineers fall 
annual meeting; Chicago, IL (USA); 11-16 
Nov 1990) 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

(4. joint US-CERN school on particle accelera- 
tors: course on frontiers of particle beams: 
intensity limitations; Hilton Head Island, SC 
(USA); 7-14 Nov 1990) 

See FNAL/C—90/275 

(Eastern oil shale symposium: oil shale, tar 
sands, heavy oil; Lexington, KY (USA); 6-8 
Nov 1990) 

See UCRL-JC—105170 

See UCRL-JC—105169 

(13. Werner Brandt workshop on the interaction 
of charged particles with matter; Nara 
(Japan); 16-18 Nov 1990) 

OSTI;NTIS; GPO Dep. 

(American Society of Mechanical Engineers 
(ASME) winter annual meeting; Dallas, TX 
(USA); 25-30 Nov 1990) 

OSTI;NTIS; GPO Dep. 

(4. Australian coal science conference; Brisbane 
(Australia); 3-5 Dec 1990) 

OSTI;NTIS; GPO Dep. 

(International symposium on heavy ion inertial 
fusion; Monterey, CA (USA); 3-6 Dec 1990) 

See UCRL-JC—104794 

See UCRL-JC—104285 

See UCRL-JC—104799 

(AWMA international specialty conference: 
scientific evaluation of the national acid pre- 
cipitation assessment programs; Pittsburgh, 
PA (USA); 4-6 Dec 1990) 

See BNL-45645 

(EPRI workshop on applications of chaos; San 
Francisco, CA (USA); Dec 1990) 

OSTI;NTIS; GPO Dep. 

(15. international conference on infrared and 
millimeter waves; Lake Buena Vista, FL 
(USA); 10-14 Dec 1990) 

OSTI;NTIS;INIS; GPO Dep. 

(Fossil fuel plant cycling meeting; Washington, 
DC (USA); 4-6 Dec 1990) 

See PNL-SA-18826 
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CONF-901274— 
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CONF-901277— 
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CONF-901278— 


1-Vugraphs 
CONF-910108— 
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CONF-910114— 


1 
CONF-910116— 


12 
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17 
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CONF-910123— 
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16:11172 


16:11300 


16:10767 


16:10985 
16:10956 


16:9331 


16:10110 
16:10240 
16:10270 
16:11190 


16:10952 
16:10839 
16:10840 
16:10779 
16:12151 
16:10818 
16:12168 
16:10845 


16:10723 


Availability 


(1990 American Geophysical Union fall meeting; 
San Francisco, CA (USA); 3-7 Dec 1990) 

See UCRL-JC—105008 

(Dahlem workshop on limiting greenhouse ef- 
fect: options for controlling atmospheric COz 
accumulation; Berlin (Germany, F.R.); 9-14 
Dec 1990) 

OSTI;NTIS;INIS; GPO Dep. 

(International conference on lasers '90; San 
Diego, CA (USA); 10-14 Dec 1990) 

See LA-UR-91-7 

See LA-UR-91-203 

See LA-UR-91-363 

See LA-UR-91-341 

See LA-UR-91-362 

See UCRL-JC—104161 

(Workshop on radioactive, hazardous, and/or 
mixed wastes sludge management; 
Knoxville, TN (USA); 4-5 Dec 1990) 

See FMPC—2217 

(6. international symposium on agricultural and 
food processing wastes (ISAFPW '90); 
Chicago, IL (USA); 17-18 Dec 1990) 

OSTI;NTIS; GPO Dep. 

(Digital Equipment Computer Users Society 
(DECUS) fall symposium; Las Vegas, NV 
(USA); 10-14 Dec 1990) 

See UCRL-JC—103985 

(International symposium on radiation carcino- 
genesis in the whole-body system; Tokyo 
(Japan); 5-6 Dec 1990) 

OSTI;NTIS;INIS; GPO Dep. 

(Yoshio Nishina centennia, evolutional trends in 
physical science; Tokyo (Japan); 5-7 Dec 
1990) 

See FNAL/C—-91/27 

(Strategic Defense Initiative Organization (SDIO) 
laser propulsion workshop; Boston, MA 
(USA); 6-7 Dec 1990) 

See SAND-91-0259C 

(7. international conference on interactive 
information and processing systems for me- 
teorology, oceanography, and hydrology; 
New Orleans, LA (USA); 13-18 Jan 1991) 

See PNL-SA-18385 

See BNL—44894 

(Environmental and economic impacts of coal 
utilization; Santa Barbara, CA (USA); 20-25 
Jan 1991) 

OSTI; NTIS; GPO Dep. 

(8. symposium on space nuclear power systems; 
Albuquerque, NM (USA); 6-10 Jan 1991) 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

See PNL-SA-18761 

See UCRL-JC—105779 

(OE/LASE '91: 4th Society of Photo-Optical In- 
strumentation Engineers (SPIE) international 
symposium; Los Angeles, CA (USA); 20-25 
Jan 1991) 

See SAND-90-1609C 

See SLAC-PUB-5409 

See SLAC-PUB-5416 

See UCRL-JC—106272 

See LA-UR-91-256 

See UCRL-JC—105569 

See UCRL-JC—104435 

See UCRL-JC—106216 

(ASHRAE winter meeting; New York, NY (USA); 
19-23 Jan 1991) 

See PNL-SA-18944 
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CONF-910170- 
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CONF-910174— 
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CONF-910212- 
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2 
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16:11527 
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16:11191 


16:10986 
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16:10472 
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16:11073 
16:10987 
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16:12081 


16:10739 


16:10473 


16:10752 


16:10109 
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Source of 
Availability 


(Society for Computer Simulation western multi- 
conference; Anaheim, CA (USA); 23-25 Jan 
1991) 

OSTI;NTIS; GPO Dep. 

(14. nuclear physics symposium; Oaxtepec 
(Mexico); 7-10 Jan 1991) 

OSTI;NTIS;iNIS; GPO Dep. 

(24. midyear topical meeting of the Health 
Physics Society; Raleigh, NC (USA); 20-25 
Jan 1991) 

See PNL-SA-18151 

See WSRC-MS—90-291-Rev.1 

(71. annual meeting of American Meteorological 
Society; New Orleans, LA (USA); 13-18 Jan 
1991) 

See PNL-SA-18705 

See UCRL-JC—106108 

(15. annual conference on composites and ad- 
vanced ceramics; Cocoa Beach, FL (USA); 
13-16 Jan 1991) 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

(8. Institute of Nuclear Materials Management 
(INMM) seminar on spent fuel management, 
Washington, DC (USA); 16-18 Jan 1991) 

See PNL-SA-—18923 

See SAND-90-3228C 

OSTI;NTIS;INIS; GPO Dep. 

(8. Oregon conference on LT physics; Washing- 
ton, DC (USA); 14-16 Jan 1991) 

See SAND-90-3224C 

See SAND-91-0038C 

(Symposium on ground water and vadose zone 
investigations; San Diego, CA (USA); 30 Jan 
- 1 feb 1991) 

See SAND-90-1553C 

See PNL-SA-19021 

(Ecological land classification: applications to 
identify the productive potential of Southern 
forests symposium; Charlotte, NC (USA); 7-9 
Jan 1991) 

OSTI;NTIS; GPO Dep. 

(Scientific workshop on health effects of electro- 
magnetic radiation on workers; Cincinnati, 
OH (USA); 30-31 Jan 1991) 

See PNL-SA-19017 

(Annual meeting and exhibition of the Minerals, 
Metals and Materials Society; New Orleans, 
LA (USA); 17-21 Feb 1991) 

See PNL-SA-19071 

(Meeting on parallel methods on large-scale 
structural analysis and physics applications; 
Hampton, VA (USA); 5-6 Feb 1991) 

OSTI;NTIS;INIS; GPO Dep. 


(17. annual conference on explosives and bliast- 
ing technique and 7th annual symposium on 
explosives and blasting research; Las Vegas, 
NV (USA); 3-7 Feb 1991) 

OSTI;NTIS; GPO Dep. 

(High-temperature superconductors: processing 
and microstructure property relationships; 
New Orleans, LA (USA); 17-21 Feb 1991) 

OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 

(Probabilistic safety assessment and manage- 
ment; Beverly Hills, CA (USA); 4-7 Feb 1991) 

See BNL-NUREG—45503 

See PNL-SA-18528 


CONF-910213— 


Distribution 
Category 


DE91006340 


DE91007703 


DE91007835 
DE91008130 


DE91006607 


DE91007192 


DE91007845 


DE91005955 


DE91007761 


DE91008107 


ERA Vol. 16, No. 4 753 





CONF-910229— 
Report 
Number 


CONF-910229— 


1 
CONF-910238— 


3 
CONF-910252- 


2 
CONF-910263- 


2 
6 


z 
CONF-910266- 


1-Pt.2 
CONF-910270— 


10 

11 

12 

13 

14 
CONF-910271-— 


1 
CONF-910272- 


1 
CONF-910276— 


1 
2-Vugraphs 


3-Vugraphs 
CONF-910278— 


1 
CONF-910279— 


1 

4 

5 

2-Vugraphs 
CONF-910280- 


4 
CONF-910281- 
1 


CONF-910284-— 


1 


16:11366 


16:9540 


16:10704 


16:10191 
16:12236 
16:12235 


16:9534 


16:9773 
16:9712 
16:9722 
16:9635 
16:9623 
16:9640 
16:9641 
16:9762 
16:9745 


16:10197 


16:11007 


16:12261 
16:12263 
16:12264 


16:10960 


16:10768 
16:10553 
16:10461 
16:10933 


16:12262 
16:12199 
16:12200 
16:12201 


16:12233 


16:11242 


Source of 
Availability 


Distribution 
Category 


(6. Lake Louise winter institute (LLWI-6): topical 
workshop on particle physics - the factory 
era; Lake Louise (Canada); 17-22 Feb 1991) 

See SLAC-PUB-5426 

(1991 SPE symposium on reservoir simulation; 
Anaheim, CA (USA); 17-20 Feb 1991) 

See LA-UR-90-3750 

(1991 American Nuclear Society meeting; Albu- 
querque, NM (USA); 24-28 Feb 1991) 

See SAND-91-0194C 

(COMPCON '91; San Francisco, CA (USA); 25 
Feb - 1 mar 1991) 

See LA-UR-90-3981 

See UCRL-JC—105793 

See UCRL-JC—105792 

(SPE international symposium on oilfield chem- 
istry; Anaheim, CA (USA); 20-22 Feb 1991) 

See BNL-45650 

(Waste management '91; Tucson, AZ (USA); 24- 
28 Feb 1991) 

See FMPC—2215 

See SAND-90-2322C 

See SAND-90-2606C 

See BNL-NUREG-45733 

See SAND-90-2187C 

OSTI;NTIS;INIS; GPO Dep. 

OSTI;NTIS;INIS; GPO Dep. 

OSTI;NTIS;INIS; GPO Dep. 

See WHC-SA-1001 

(2. annual workshop on QA in basic research 
and research and development environ- 
ments; Golden, CO (USA); 7-8 Feb 1991) 

See SAND-91-0003C 

(22. annual International Erosion Control Associ- 
ation (IECA) conference and trade exposition; 
Orlando, FL (USA); 20-22 Feb 1991) 

OSTI;NTIS; GPO Dep. 

(Southwest Regional INGRES Users Associa- 
tion meeting; Albuquerque, NM (USA); 28 
Feb - 1 mar 1991) 

See SAND-91-0205C 

See SAND-91-0414C 

See SAND-91-0431C 

(2. international symposium on field screening 
methods for hazardous wastes and toxic 
chemicals; Las Vegas, NV (USA); 12-14 Feb 
1991) 

OSTI;NTIS; GPO Dep. 

(Environmentally conscious manufactur- 
ing/technology applications workshop; 
Albuquerque, NM (USA); 20 Feb 1991) 

See SAND-91-0342C 

See SAND-91-0394C 

See SAND-91-0388C 

See SAND-91-0348C 

(16. annual SAS users group international con- 
ference; New Orleans, LA (USA); 17-20 Feb 
1991) 

See SAND-91-0312C 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

(Neural networks aca- 
demic/industria/V NASA/defense technical 
interchange and tutorials conference; Alburn, 
AL (USA); 11-13 Feb 1991) 

See UCRL-JC—105255 

(Japan Atomic Energy Research Institute 
(JAERI) workshop on positron spectroscopy; 
Tokyo (Japan); 28 Feb - 1 mar 1991) 

OSTI;NTIS; GPO Dep. 
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Availability 


(National research and development conference 
on the control of hazardous materials; Ana- 
heim, CA (USA); 20-22 Feb 1991) 

See PNL-SA—18691 

(13. International Institute of Ammonia Refriger- 
ation (IIAR) annual meeting; San Francisco, 
CA (USA); 24-27 Mar 1991) 


OSTI; NTIS; GPO Dep. E 1.99: 


(7. annual review of progress in applied compu- 
tational electromagnetics; Monterey, CA 
(USA); 19-21 Mar 1991) 

OSTI;NTIS; GPO Dep. 

(IEEE ‘91; Monterey, CA (USA); Mar 1991) 

See LA-UR-91-109 

(12. annual IS performance/capacity manage- 
ment conference; Mesa, AZ (USA); 4-8 Mar 
1991) 

See LBL-30001 

(NATO advanced research workshopon mea- 
surement of residual stress and applied 
stress using neutron diffraction; Oxford (UK); 
18-22 Mar 1991) 

OSTI;NTIS;INIS; GPO Dep. 


(NACE corrosion ‘91 symposium; Cincinnati, OH 
(USA); 11-15 Mar 1991) 

See SAND-90-2548C 

(4. international congress on optical science and 
engineering; The Hague (Netherlands); 11- 
15 Mar 1991) 

See ETDE-IT—91-04 

See ETDE-IT—91-02 

See ETDE-IT—91-03 

(8. international conference on batteries for util- 
ity energy storage; Kobe (Japan); 18-22 Mar 
1991) 

See SAND-91-0175C 

(ASTM symposium on mechanics and mecha- 
nisms of material damping; Baltimore, MD 
(USA); 13-15 Mar 1991) 

See IS-M-662 

(ASME/JSME thermal engineering conference; 
Reno, NV (USA); 17-22 Mar 1991) 

OSTI; NTIS; GPO Dep. 

(American Society for Nondestructive Testing 
spring conference; Oakland, CA (USA); 18- 
22 Mar 1991) 

See UCRL-JC—105139 

(201. American Chemical Society (ACS) national 
meeting; Atlanta, GA (USA); 14-19 Apr 1991) 

See SAND-90-2929C 

See SAND-90-3174C 

OSTI;NTIS; GPO Dep. 


See LA-UR-91-19 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

(4. international school for space simulation; 
Nara (Japan); 1-5 Apr 1991) 

See LA-UR-90-3859 

(ASTM symposium on nondestructive testing 
standards; Gaithersburg, MD (USA); 8-11 
Apr 1991) 

OSTI;NTIS; GPO Dep. 

(1991 Society of Petroleum Engineers (SPE) 
joint Rocky Mountain regional meeting and 
low permeability reservoir symposium; Den- 
ver, CO (USA); 15-17 Apr 1991) 

See SAND—90-3018C 
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See SAND-90-2334C 

(1991 solar power systems conference; Yalta 
(USSR); 22-26 Apr 1991) 

See SAND-90-3142C 

(3. international conference on nuclear fuel re- 
processing and waste management; Sendai 
(Japan); 15-18 Apr 1991) 

OSTI;NTIS;INIS; GPO Dep. E 1.99: 

(1991 Institute of Electrical and Electronics Engi- 
neers (IEEE) data compression conference; 
Snowbird, UT (USA); 8-10 Apr 1991) 

See SAND-90-3202C 

(International topical meeting on advances in 
mathematics, computations and reactor 
physics; Pittsburgh, PA (USA); 28 Apr - 2 
may 1991) 

See DOE/ER/53252-22 

See LA-UR-—90-2860 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

See WSRC-MS—90-327 
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OSTI;NTIS;INIS; GPO Dep. 
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See UCRL-JC—104791 

See UCRL-JC—104787 

See UCRL-JC—104788 

See UCRL-JC—105626 

OSTI;NTIS; GPO Dep. E 1.99: 

OSTI;NTIS; GPO Dep. E 1.99: 

See LA-UR-90-3951 

OSTI;NTIS;INIS; GPO Dep. E 1.99: 

(6. distributed memory computing conference; 
Portland, OR (USA); 28 Apr - 2 may 1991) 

See IS-M-657 

(1. international conference on mathematical 
and numerical aspects of wave propagation 
phenomena; Strasbourg (France); 23-26 Apr 
1991) 

See LA-UR-90-4068 

(Institute of Electrical and Electronics Engineers 
(IEEE) (Southeastcon '91); Williamsburg, VA 
(USA); 7-10 Apr 1991) 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

(9. international symposium on alcohol fuels; 
Florence (Italy); Apr 1991) 

OSTI;NTIS; GPO Dep. 

(1991 international conference on lightning and 
static electricity; Cocoa Beach, FL (USA); 
16-19 Apr 1991) 

See SAND-90-2252C 

See SAND-90-2253C 

(Conference on short-wavelength coherent radi- 
ation: generation and application; Monterey, 
CA (USA); 4-10 Apr 1991) 

See BNL—45653 

See FNAL/C—90/247 

(IBM large scale analysis and modeling confer- 
ence; Park City, UT (USA); 24-26 Apr 1991) 


OSTI;NTIS; GPO Dep. E 1.99: 
OSTI;NTIS; GPO Dep. E 1.99: 
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CONF-9104168— (CHI ‘91; New Orleans, LA (USA); 28 Apr - 2 
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1 16:12234 See UCRL-JC—105691 
CONF-9104171-— (11. AIAA aerodynamic decelerator systems 
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1 16:12237 See UCRL-JC—105797 
CONF-9104186— (Demand-site management and the global envi- 
ronnment conference; Arlington, VA (USA); 
22-23 Apr 1991) 
1 16:10214 OSTI;NTIS; GPO Dep. E 1.99: DE91007856 
CONF-910424— (11. international conference on fluidized bed 
combustion; Montreal (Canada); 21-24 Apr 
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1 16:9346 OSTI;NTIS; GPO Dep. 99: DE91004439 
2 16:9512 OSTI;NTIS; GPO Dep. .99: DE91005016 
CONF-910427— (Spring meeting of the American Physical Soci- 
ety; Washington, DC (USA); 15-18 Apr 1991) 
1 16:12150 See LA-UR-91-124 
CONF-910435— (American Nuclear Society (ANS) international 
high level radioactive waste management 
conference; Las Vegas, NV (USA); 28 Apr - 
3 may 1991) 
16:9707 See SAND—90-2196C 
16:9706 See SAND—90-2193C 
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(International conference on wear of materials; 
Orlando, FL (USA); 7-11 Apr 1991) 

OSTI;NTIS; GPO Dep. 

(38. international technical communication con- 
ference; New York, NY (USA); Apr 1991) 

See UCRL-JC—104660 

(8. international symposium on roofing technol- 
ogy; Montreal (Canada); 17-19 Apr 1991) 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

(SPIE international symposium on optical engi- 
neering and photonics in aerospace sensing; 
Orlando, FL (USA); 1-5 Apr 1991) 

See LA-UR-90-3027 

See SAND-90-3113C 

(IEEE robotics and automation conference; 
Sacramento, CA (USA); 7-12 Apr 1991) 
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(1. annual international simulators conference; 
New Orleans, LA (USA); 1-5 Apr 1991) 

OSTI;NTIS;INIS; GPO Dep. 
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DE91007881 


DE91007458 MF-402 
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Abstract Source of GPO Order Distribution 
Number Availability Dep. Number Category 


16:10230 OSTI;NTIS; GPO Dep. E 1.99: DE91007672 MF-112 
16:10231  OSTI;NTIS; GPO Dep. E 1.99: DE91006899 MF-112 
16:10236 OSTI;NTIS; GPO Dep. .99: DE91006898 MF-112 
16:9894 OSTI;NTIS; GPO Dep. .99: DE91007234 MF-112 
16:10237  OSTI;NTIS; GPO Dep. .99: DE91007235 MF-112 
16:10321 OSTI;NTIS; GPO Dep. .99: DE83000227 MF-201 
16:12037 OSTI;NTIS;INIS; GPO Dep. .99: DE91008177 MF-420 
16:12088 OSTI;NTIS;INIS; GPO Dep. .99: DE91006912 MF-420 
16:12089 OSTI;NTIS;INIS; GPO Dep. .99: DE91008199 MF-427 
16:9888 OSTI;NTIS; GPO Dep. 99: DE91006748 MF-101 


16:9347 OSTI;NTIS; GPO Dep. .99: DE91007252 PC-101; 
PC-108 


16:9766 OSTI;NTIS;INIS; GPO Dep. : DE91006647 MF-721 
16:9647 OSTI;NTIS;INIS; Books and Open-File Reports : DE91006140 MF-502 


Section, US Geological Survey, Box 25425, 
Federal Center, Denver, CO 80225; GPO 


DOE/ID/12672-— 
1 
DOE/ID/12712-— 
1 
DOE/ID/12735— 
T12 
T13 
DOE/ID/12794— 
1-Vol.1 
1-Vol.2 
DOE/ID/13040— 
1 


DOE/IE- 
0019P 


DOE/MC/11076— 
2870 
2887 
2902 
2906 
2912 
2943 


2913 
2914 
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16:10351 
16:10352 


16:10232 
16:10233 


16:9869 
16:9870 


16:9877 
16:10176 


16:9572 
16:10189 


16:9577 
16:9590 
16:11052 
16:9587 
16:9578 
16:9588 
16:9579 
16:9580 
16:9514 
16:9348 
16:9515 
16:10315 
16:9349 


16:9350 
16:9351 


16:9565 
16:9516 


16:10316 
16:9517 


Dep. 
OSTI;NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


mmmmmmmm 
Oe ee ee 
wovoovowvo 
Sea 


DE91006621 
DE91005692 


DE91006536 
DE91006537 


DE91007989 
DE91007990 


DE91006620 
DE91006881 


DE91007568 
DE91007569 


DE90009677 
DE90015323 
DE90015344 
DE90015573 
DE91002004 
DE91002033 
DE91002032 
DE91007442 
DE91002043 
DE91002007 
DE91002005 
DE91002017 
DE91005525 


DE90015574 
DE91002025 


DE90015325 
DE91002013 


DE91002015 
DE91002016 





Report 
Number 


DOE/MC/23270— 
2923 
DOE/MC/23274— 
2911 
DOE/MC/23293— 
2921 
DOE/MC/24207-— 
2945 
2946 
DOE/MC/24248— 
2900 


2901 
DOE/MC/24256— 
2904 
DOE/MC/24257— 
2927 
DOE/MC/24266— 
2926 
DOE/MC/24267— 
2882 
2928 
DOE/MC/24268— 
2936 
DOE/MC/25000— 
2934 
DOE/MC/25020— 
2938 
DOE/MC/25026— 
2910 
DOE/MC/25048— 
2929 
DOE/MC/26267— 
2930 
DOE/METC- 
90/4102 
90/6111 
91/0272 
91/4104 


DOE/NASA/16310— 


15 
DOE/NE/32140- 


T33 


T4 
T42 
T43 
T44 
TS 
T8 
T9 
DOE/NV/10630— 
13 
DOE/OR- 
23701-37.2 
DOE/OR/21548— 
144 
158-App.A 
158-App.B. 
158-App.C-D 


Abstract 
Number 


16:10241 


16:10242 


16:9352 


16:9506 
16:9507 


16:9353 
16:9354 
16:9355 
16:9356 
16:9357 


16:9358 
16:9359 


16:9360 
16:9889 
16:9361 
16:9890 
16:10865 
16:9581 


16:9566 
16:9582 
16:9362 
16:9518 


16:10529 
16:9814 


16:9929 
16:9935 
16:9936 
16:9937 
16:9930 
16:9938 
16:9939 
16:9940 
16:9941 
16:9931 
16:9942 
16:9943 
16:9944 
16:9932 
16:9933 
16:9934 


16:12249 
16:9767 

16:11053 
16:11010 


16:11011 
16:11012 


Source of 
Availability 
OSTI;NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 


OSTI:NTIS (US Sales Only); GPO Dep. 
OSTI;NTIS (US Sales Only); GPO Dep. 
OSTI:NTIS (US Sales Only): GPO Dep. 
OSTI:NTIS (US Sales Only): GPO Dep. 
OSTI:NTIS (US Sales Only); GPO Dep. 
OSTI:NTIS (US Sales Only): GPO Dep. 
OSTI:NTIS (US Sales Only): GPO Dep. 
OSTI:NTIS (US Sales Only): GPO Dep. 
OSTI:NTIS (US Sales Only); GPO Dep. 
OSTI:NTIS (US Sales Only): GPO Dep. 
OSTI;NTIS (US Sales Only); GPO Dep. 
OSTI;NTIS (US Sales Only); GPO Dep. 
OSTI:NTIS (US Sales Only): GPO Dep. 
OSTI:NTIS (US Sales Only): GPO Dep. 
OSTI:NTIS (US Sales Only): GPO Dep. 
OSTI:NTIS (US Sales Only): GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


mmm 
= «bt od 
oOo 


ttt 


+ 


_ 
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Order 
Number 


DE91005540 


DE90015579 


DE91002006 


DE91002021 
DE91002040 


DE90015570 
DE90015345 
DE90015571 
DE91002024 
DE91005538 


DE90009691 
DE91005537 


DE91005672 
DE91002011 
DE91002023 
DE90015578 
DE91005530 
DE91005668 


DES90009687 
DE90000489 
DE91002002 
DE91002014 


DE91007250 
DE91005925 


DE91008287 
DE91008297 
DE91008298 
DE91008303 
DE91008288 
DE91008306 
DE91008313 
DE91008326 
DE91008332 
DE91008290 
DE91008335 
DE91008336 
DE91008337 
DE91008291 
DE91008294 
DE91008295 


DE91007178 
DE91006014 
DE91007605 
DE91006837 


DE91006838 
DE91006839 


DOE/OR/21548— 


Distribution 
Category 


MF-110 
PC-110 
MF-109 


MF-103 
MF-103 


MF-109; 
MF-105 
MF-105 


MF-106 
MF-106 
MF-109 


MF-109 
MF-109 


MF-109 
PC-103 
MF-109 
MF-110 
MF-103 
MF-123 


MF-132 
MF-123 
MF-115 
MF-103; 
MF-115 


PC-504 
MF-506 


MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 
MF-523 


MF-700 
MF-511 
MF-511 
MF-511 


MF-511 
MF-511 
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Abstract Source of GPO Order Distribution 
Number Availability Dep. Number Category 


16:9648 OSTI;NTIS;INIS; GPO Dep. E 1.99: DE90006793 PC-814 
16:10234 OSTI;NTIS; GPO Dep. E 1.99: DE91005536 MF-112 
16:10235 OSTI;NTIS; GPO Dep. E 1.99: DE91006793 PC-112 
16:9895 OSTI;NTIS; GPO Dep. E 1.99: DE91007398 MF-105 
16:9363 OSTI;NTIS; GPO Dep. E 1.99: DE91005597 MF-108 


16:9365 OSTI;NTIS; GPO Dep. E 1.99: DE91007545 MF-108 

16:9366 OSTI;NTIS; GPO Dep. E 1.99: DE91005730 MF-108; 

MF-104 

16:9367 OSTI;NTIS; GPO Dep. E 1.99: DE91005729 MF-108; 

MF-104 

2-Rev.1 16:9364 OSTI;NTIS; GPO Dep. E 1.99: DE91005871 MF-108 
DOE/PC/79905— 

T11 16:9466 OSTI;NTIS; GPO Dep. E 1.99: DE91008246 MF-102 

T12 16:9467 OSTI;NTIS; GPO Dep. E 1.99: DE91008245 MF-102 
DOE/PC/79907- 

T9 16:9468 OSTI;NTIS; GPO Dep. E 1.99: DE91008360 MF-102 
DOE/PC/79915- 

T10 16:9519 OSTI;NTIS; GPO Dep. E 1.99: DE91007686 - MF-103 

T11 16:9520 OSTI;NTIS; GPO Dep. E 1.99: DE91007687 MF-103 
DOE/PC/79918— 

Té6 16:9490 OSTI;NTIS; GPO Dep. E 1.99: DE91006792 PC-108; 

PC-109 

DOE/PC/79923— 

4 16:9829 OSTI;NTIS; GPO Dep. E 1.99: DE91006633 MF-108 
DOE/PC/79931— 

16:10624 OSTI;NTIS; GPO Dep. E 1.99: DE91005743 MF-110 


Té6 
DOE/PC/80532- 
T4 16:9469 OSTI;NTIS; GPO Dep. E 1.99: DE90013728 MF-104; 
MF-115 


DOE/PC/80541-— 
16:9491 OSTI;NTIS; GPO Dep. E 1.99: DE89004334 MF-107 


16:9368 OSTI;NTIS; GPO Dep. E 1.99: DE91007368 MF-108 


16:9369 OSTI;NTIS; GPO Dep. E 1.99: DE91005462 MF-108 
DOE/PC/88818- 


iz 16:9370 OSTI;NTIS; GPO Dep. E 1.99: DE91005932 MF-108 
DOE/PC/88877-— 


16:9334 OSTI;NTIS; GPO Dep. E 1.99: DE91007374 MF-102 
16:9335 OSTI;NTIS; GPO Dep. E 1.99: DE91007370 MF-102 


16:9336 OSTI;NTIS; GPO Dep. E 1.99: DE91007449 MF-102 
DOE/PC/88910- 


8 16:9492 OSTI; NTIS; GPO Dep. E 1.99: DE91006728 PC-107 
DOE/PC/8891 1- 


Té6 16:9521 OSTI;NTIS; GPO Dep. E 1.99: DE91006634 MF-104 
DOE/PC/88912- 


T8 16:9470 OSTI;NTIS; GPO Dep. E 1.99: DE91007373 MF-104 
DOE/PC/88917- 


T6 16:9371 OSTI;NTIS; GPO Dep. E 1.99: DE91007371 PC-102 
DOE/PC/88930— 
16:9372 OSTI;NTIS; GPO Dep. E 1.99: DE91007376 MF-108 
16:9493 OSTI;NTIS; GPO Dep. E 1.99: DE91007380 MF-105 
16:9373 OSTI;NTIS; GPO Dep. E 1.99: DE91005726 MF-113 
16:9471 OSTI;NTIS; GPO Dep. E 1.99: DE91008357 MF-102 
16:9374 OSTI;NTIS; GPO Dep. E 1.99: DE91007375 MF-108 
16:9896 OSTI;NTIS; GPO Dep. E 1.99: DE91008247 MF-105 
16:9337 OSTI;NTIS; GPO Dep. E 1.99: DE91007451 MF-102 
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Report 
Number 


DOE/PC/89768— 
T1 
DOE/PC/89771- 


3 
DOE/PC/89775— 


2 
DOE/PC/89780- 
15 
DOE/PC/89781- 
4 
DOE/PC/89787- 
1 
2 
3 
DOE/PC/89796- 


2 
DOE/PC/89805— 

T2 
DOE/PC/89877— 

4 
DOE/PC/89879— 


DOE/PC/89902- 
T3 
DOE/PC/89903— 
T1 
DOE/PC/89909— 
T3 
DOE/PC/90049— 


DOE/PC/90308— 
1 
DOE/PC/90313- 


1 
DOE/PC/90533— 

15 
DOE/PC/90956— 

T10 
DOE/PE- 

0097P 
DOE/RL- 

89-15 


90-0041 

90-45 
DOE/RW- 

0269P-3 


Abstract 
Number 
16:9494 
16:10625 
16:9375 
16:9472 
16:9376 
16:9377 
16:9378 
16:9379 
16:9508 
16:9495 
16:9380 
16:9381 
16:9382 
16:9383 
16:9384 
16:9338 
16:9385 
16:9339 
16:9845 
16:9473 
16:9474 
16:9386 
16:9387 
16:9509 
16:9846 
16:11013 


16:9649 
16:9768 


16:9651 


Source of 

Availability 

OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 


OSTI;NTIS;INIS;GPO; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 


OSTI (Free of Charge) 


Order 
Number 
DES1005595 
DE91007381 
DE91005511 
DE91007372 
DE91006847 
DE91006624 
DE91007379 
DE91007366 
DE91007382 
DE91005460 
DE91007378 
DE91007452 
DE91005507 
DE91007435 
DE91007448 
DE91005524 
DE91007447 
DE91007450 
DE91005919 
DE91007453 
DE91007455 
DE91007454 
DE91006700 
DE91005533 
DE91004970 
DE91007157 


DE91007156 
DE91007925 


T1I91007055 


DPST- 


Distribution 
Category 
MF-105 
MF-102 
MF-102 
MF-113 
MF-102 
MF-108 
MF-108 
MF-125 
MF-105 
MF-105 
MF-108 
MF-108 
MF-108 
MF-102 
MF-106 
MF-102 
MF-108 
MF-102 
MF-113 
MF-102 
MF-102 
MF-108 
MF-108 
MF-115 
MF-334 
MF-700; 
MF-500 
MF-902 
MF-902 


MF-800 
MF-800 


0291P 16:9652 OSTI (Free of Charge);INIS T191008209 

0292P 16:9653 INIS;OSTI (Free of Charge) 7191008215 MF-814 

0294P 16:9654 INIS; OSTI (Free of Charge) TI91006758 MF-800 

0295P 16:9655 OSTI (Free of Charge);INIS TI91007056 MF-800 

0298P 16:9656 OSTI (Free of Charge);INIS T191007187 MF-800 
DOE/SR/00870- 

44 16:11014 OSTI;NTIS; GPO Dep. : DE91006744 MF-702 
DOE/SR/18001- 

4 16:11195 | OSTI;NTIS; GPO Dep. :  DE91006743 MF-708 
DOE/WIPP- 

89-001 16:11054 OSTI;NTIS;INIS; GPO Dep. :  DE91007701 MF-721 
DP-MS- 

85-164 16:9657 OSTI;NTIS;INIS; GPO Dep. : DE91006523 MF-721 

89-80 16:10687 OSTI;NTIS;INiIS; GPO Dep. “ DE91005146 MF-706 
DPST- 

74-238 16:10051  OSTI;NTIS; GPO Dep. :  DE91007249 MF-705 


ERA Vol. 16, No. 4 767 





DPST— 


Report 
Number 


80-447 
83-624 
86-773 


87-674 
DTP- 
90/62. 
90/76. 
DWwP- 
89-P36. 
EGG- 
10617-1061 
2577-Vol.3 
2594 
2600 
EGG-EP- 
9015 
EGG-M- 
89439 
89466 
90239 
90456 
90457 
EGG-NPR- 
9334 
9362 
EGG-PREP- 


ENEA-RT-FUS— 
89-18 
89-21 
89-22 
90-07 
ENEA-RT-NUCL-— 
90-06 
ENEA-RT-PAS— 
89-34 
89-35 
ENEA-RT-TIB— 
86-16 
89-7 
89-51 
89-58 
ERL- 
290666-3 
ETDE-IT- 
90-101 
90-102 
90-103 
90-104 
90-105 
90-87 
90-89 
90-90 
90-91 
90-92 
90-95 
90-99 
91-02 
91-03 
91-04 
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Abstract 
Number 


16:10105 
16:9658 
16:9659 


16:9769 


16:11361 
16:11362 


16:10660 


16:10970 
16:9679 
16:10149 
16:9923 


16:10170 


16:10675 
16:9660 

16:12133 
16:10305 
16:10728 


16:10018 
16:10019 


16:9661 


16:9662 
16:9663 
16:9770 
16:9771 
16:9772 
16:9664 


16:9757 


16:12134 
16:12071 
16:12138 
16:12139 


16:12140 


16:9665 
16:9666 


16:10487 
16:9830 

16:10753 
16:10754 


16:10235 


16:9858 

16:12092 
16:10030 
16:10031 
16:10135 
16:10134 
16:10688 
16:9599 

16:9857 

16:12141 
16:9831 

16:10353 
16:11055 
16:10530 
16:10755 


Source of 
Availability 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 


See RAL—90-068 
See RAL—90-084 


See AEEW-R-2502 


OSTI;NTIS; GPO Dep. 
See NUREG/CR-5229-Vol.3 
See NUREG/CR-5529 
See NUREG/CR-5558 


OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI:NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


See DOE/PC/79680-T4 


OSTI;NTIS (US Sales Only) 

OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only) 

OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only) 

OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only) 


—_— 
wo © 
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© 
© 


©2020 © © 
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Order 
Number 


DE91007203 
DE91007204 
DE91007918 


DE91005135 


DE91006488 


DE91006543 


DE91006201 
DE91006126 
DE91006066 
DE91006207 
DE91006149 


DE91006139 
DE91006195 


DE91006292 


DE91006106 
DE91006178 
DE91006212 
DE91006108 
DE91006107 
DE91006192 


DE91007700 


DE91003059 
DE91744353 
DE91744355 
DE91744404 


DE91744418 


DE91744417 
DE91744354 


DE91003066 
DE91003065 
DE91744341 
DE91744339 


DE91744348 
DE91744419 
DE91744420 
DE91744421 
DE91744422 
DE91744407 
DE91744369 
DE91744370 
DE91744342 
DE91744408 
DE91744343 
DE91744413 
DE91744410 
DE91744415 
DE91744349 


Distribution 
Category 


MF-713 
MF-706 
MF-721; 
MF-701 
MF-706 





Abstract 


Report 
Number 


ETDE/ES-mf-— 
1703725 
1703741 
1741650 
1741651 
1741652 
1741654 
1741655 
1741675 

ETDE/JP-mf- 
1749766 
1749779 

ETSU-B- 
1178 
1223 

ETSU-G- 
151-P1 

ETSU-L- 
29 

ETSU-TID- 
4075 
4083 

EUR- 
12467 


12494 


12495 


12515 


12591 


12592 


12597 


12620 


12622 
12632 


12633 


12643 


12677 


12678 


12679 


12684 
12686 
12758 
12804 
12869 


Number 


16:10564 
16:11222 
16:10658 
16:11308 
16:10565 
16:11309 
16:11310 
16:9853 


16:9388 
16:9394 


16:9838 
16:9832 


16:9876 
16:9833 


16:9878 


16:9879 


16:10317 


16:10290 


16:10291 


16:10252 


16:10253 


16:10292 


16:11211 


16:10325 


16:12212 
16:9821 


16:11144 


16:9824 


16:9839 


16:9834 


16:9835 


16:10689 
16:10357 
16:10063 
16:12142 
16:10136 


Source of 
Availability 


OSTI; NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only);Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI;NTIS (US Sales Only);Office for Official 
Publications of the European Communities, 2, 
rue Mercier, L-2985 Luxembourg; ECU 6.25 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI;NTIS (US Sales Only);Office for Official 
Publications of the European Communities, 2, 
rue Mercier, L-2985 Luxembourg; ECU 8.75 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI;NTIS (US Sales Only) 

OSTI;NTIS (US Sales Only);Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI;NTIS (US Sales Only);Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI;NTIS (US Sales Only);Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI;NTIS (US Sales Only);Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI; NTIS (US Sales Only); Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI;NTIS (US Sales Only);Office for Official 
Publications of the European Communities, 
2, rue Mercier, L-2985 Luxembourg 

OSTI;NTIS (US Sales Only) 

OSTI;NTIS (US Sales Only) 

OSTI;NTIS (US Sales Only) 

OSTI;NTIS (US Sales Only) 

OSTI;NTIS (US Sales Only) 


Order 
Number 


DE91703725 
DE91703741 
DE91741650 
DE91741651 
DE91741652 
DE91741654 
DE91741655 
DE91741675 


DE91749766 
DE91749779 


DE91745534 
DE91747416 


DE91745532 
DE91742559 
DE91745531 


DE91745533 


TI91006985 


T191006987 


Ti91006988 


TI91006989 


TI91006991 


TI91006992 


TI91006993 


TI91006994 


T191749190 
TI91006995 


TI9S1006996 


T1I91006997 


TIS91006999 


T1I91007000 


T1I91007001 


7191749188 
7191749189 
T191749198 
T1I91749193 
7191749191 
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EUR- 


Report 
Number 


12878 
12892 
12893 
12894 
12895 
12901 
FCR- 
11191 
FMPC— 
2215 
2217 
FNAL-TM— 
1703 
1705 
1707 
1709 
1710 
1711 
1712 
1713 
1714 
FNAL/C— 
90/247 
90/253-T 
90/260-E 
90/268 
90/269-T 
90/275 
91/24-E 
91/27 
FNAL/Pub- 
9119 
FRCEA-TH- 
311 
313 
316 
317 
319 
320 
321 
325 
FRNC-TH- 
3689 
3690 
3692 
GA-A- 
20256 
20267 
GA-C-— 


19942-Rev.1 


GAEC-PHY- 


1 
HEPHY-PUB— 


540/90 
IAE- 
4470-1 
4633-1 
4674-6 
4703-2 
4723-2 
4810-11 
4969-4 
IAEA-AL- 


Abstract 
Number 


16:9907 
16:10866 
16:10566 
16:10867 
16:10868 
16:9945 


16:10241 


16:9773 
16:9667 


16:10826 
16:10971 
16:12250 
16:10797 
16:10827 
16:10828 
16:10798 
16:10799 
16:10829 


16:10795 
16:11335 
16:11311 
16:11312 
16:11375 
16:10796 
16:10869 
16:11300 


16:10817 


16:10626 
16:10532 
16:10720 
16:10358 
16:10533 
16:10534 
16:10359 
16:10535 


16:12029 
16:10360 
16:9819 


16:12143 
16:12093 


16:10950 
16:10121 
16:12038 
16:11336 
16:12039 
16:12094 
16:11646 
16:11647 
16:11931 
16:9946 
16:12179 


16:12093 


Source of 
Availability 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


See DOE/MC/23270—2923 


OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
See SSCL-277 

OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 

OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


See GA-A-20267 


—_— — 
io © 
© © 


Oe 
OXDLLOLLOL Oo 
oH HNOHDDODOO 


mMmmMmMmmmm mmm mMmMmMmmm mm 


ek ek ek ok ok ok ot od 


ooo oowovoo 
oHHNonoNooo 


Order 
Number 


T191749192 
T191749197 
T191749196 
T1I91749194 
T191749195 
T191749187 


DE91006914 
DE91006913 


DE91007256 
DE91006823 
DE91007257 
DE91008419 
DE91008235 
DE91008227 
DE91008421 
DE91008236 
DE91008420 


DE91008029 
DE91007059 
DE91007060 
DE91007549 
DE91006810 
DE91007061 
DE91008220 
DE91008219 


DE91749117 
DE91749047 
DE91749035 
DE91749201 
DE91749116 
DE91749046 
DE91749199 
DE91749078 


DE91749076 
DE91749079 
DE91749026 


DE91008194 
DE91008195 


DE91008277 
DE91621365 
DE91621732 


DE91620100 
DE91619604 
DE91619968 
DE91620415 
DE91620184 
DE91619859 
DE91621460 


DE91619573 


Distribution 
Category 


MF-702 
MF-702 


PC-414 
PC-402 
PC-405 
PC-405 
PC-414 
PC-414 
PC-414 
PC-414 
PC-414 


MF-414 
MF-412 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 
MF-414 


IAEA-INFCIRC- 
132(Add.4) 16:12269  OSTI;NTIS (US Sales Only);INIS DE91622900 
209(Rev.1/Add.1) 16:9787.  OSTI; NTIS (US Sales Only); INIS DE91622898 
25(Add.6) 16:12268  OSTI;NTIS (US Sales Only);INIS DE91619529 
386 16:9788  OSTI;NTIS (US Sales Only);INIS DE91619520 
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Report 
Number 


387 

388 

388(Add.1) 
IAEA-R- 

4803-F 

5333-F 
IAEA-STR- 

261 (Rev.0) 


IAEA-TECDOC-— 


567 
574 
577 
578 
579 
580 
ic— 
89/166 
89/203 
89/204 
89/224 
89/264 
89/28 
89/292 
89/308 
89/375 
89/403 
89/414 
90/147 
90/163 
90/191 
90/199 
90/201 
90/211 
90/216 
90/227 
90/228 
90/231 
90/233 
90/234 
90/237 
90/238 
90/244 
90/245 
90/246 
90/247 
90/248 
90/253 
90/255 
90/256 
90/261 
90/262 
90/266 
90/276 
90/279 
90/281 
90/282 
90/284 
90/285 
90/290 
90/291 
90/296 
90/303 
90/344 
90/345 
IEE-SR- 

215 


IEN-SEPRAD-— 


04/87 
IFP- 
36-351 


Abstract 
Number 


16:10327 
16:10198 
16:12270 


16:11056 
16:9668 


16:9780 


16:9947 
16:9905 
16:10106 
16:9803 
16:11016 
16:9619 


16:12095 
16:12040 
16:12041 
16:11380 
16:12042 
16:11251 
16:12043 
16:12044 
16:11932 
16:11933 
16:11381 
16:12030 
16:12045 
16:11337 
16:11338 
16:10361 
16:11382 
16:11934 
16:11935 
16:12046 
16:11936 
16:10536 
16:11383 
16:11057 
16:10972 
16:12047 
16:11384 
16:9881 

16:12048 
16:11648 
16:11937 
16:11385 
16:11339 
16:11938 
16:12049 
16:12031 
16:11340 
16:10627 
16:11939 
16:11940 
16:12032 
16:10628 
16:11252 
16:12050 
16:11649 
16:12051 
16:11650 
16:11223 


16:10227 
16:9774 


16:11212 


Source of 
Availability 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only) 


Order 
Number 


DE91619534 
DE91619530 
DE91622901 


DE91618750 
DE91619448 


DE91622923 


DE91621461 
DE91622749 
DE91622746 
DE91619162 
DE91622513 
DE91622710 


DE91622091 
DE91621721 
DE91621722 
DE91621756 
DE91621745 
DE91621787 
DE91621724 
DE91621746 
DE91621840 
DE91621841 
DE91621757 
DE91618098 
DE91617572 
DE91618123 
DE91618124 
DE91618657 
DE91617609 
DE91617787 
DE91617788 
DE91617573 
DE91617789 
DE91618684 
DE91617610 
DE91618751 
DE91618773 
DE91617574 
DE91617611 
DE91619458 
DE91617575 
DE91618303 
DE91617790 
DE91617612 
DE91618108 
DE91617799 
DE91617583 
DE91618099 
DE91618125 
DE91618515 
DE91617800 
DE91617791 
DE91618100 
DE91618516 
DE91617732 
DE91617576 
DE91618304 
DE91617577 
DE91618341 
DE91618067 


DE91750140 
DE91619019 


DE91726885 
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IFSR- 


Report 
Number 


IFSR- 

435 

469 

472 
IGC- 

106 

107 

109 

110 

111 

112 

113 

115 

117 
IMMR- 

89/201 
INDC(CCP)- 

320/L 
INDC(CPR)- 

018/GIF 
INDC(NDS)- 


222/GP(no.13) 


239/LNA 
243/M7 

INDC(SEC)}- 
099/UN 
100/UN 

INFN/BE- 
90/04 


INIS-BR- 
2375 
2380 
2382 
2383 
2384 
2385 
2386 
2389 

INIS-GB- 
270 
275 
279 
280 

INIS-SU- 
222/A 
224(Vol.3) 
226/A 
227 
229 

INIS-XN— 
285 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
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Abstract 
Number 


16:12037 
16:12088 
16:12089 


16:10055 
16:10362 
16:12180 
16:10870 
16:10333 
16:10056 
16:10930 
16:11918 
16:10363 


16:9576 
16:11651 
16:11652 


16:11416 
16:12181 
16:11253 


16:12252 
16:12253 


16:11653 


16:10871 
16:10364 
16:10369 
16:11180 
16:11181 
16:11182 
16:10370 
16:10038 


16:10973 
16:11058 
16:10729 
16:9625 


16:10590 
16:10596 
16:11219 
16:11220 
16:11409 


16:9790 
16:9791 
16:9792 
16:9793 
16:10033 
16:9794 
16:9795 
16:9796 
16:10139 
16:9797 
16:10140 
16:10034 
16:10141 
16:9798 
16:9799 
16:9800 
16:12271 
16:12272 


Source of 
Availability 


See DOE/ET/53088-435 
See DOE/ET/53088—469 
See DOE/ET/53088-472 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS; GPO Dep. 

OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only); Istituto Nazionale 
di Fisica Nucleare, Via Celoria 16, 20133 Mi- 


lano, Italy 


OSTI:NTIS (US Sales Only):INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI:NTIS (US Sales Only);INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


DE91619243 
DE91618664 
DE91619562 
DE91619394 
DE91618646 
DE91619244 
DE91619433 
DE91619036 
DE91618658 


DE91008080 
DE91622181 
DE91622182 


DE91622190 
DE91622930 
DE91617714 


DE91622915 
DE91622914 


DE91007884 


DE91619395 
DE91620924 
DE91620897 
DE91622577 
DE91622578 
DE91622561 
DE91622472 
DE91622880 


DE91618696 
DE91618752 
DE91619237 
DE91619465 


DE91003071 
DE91003068 
DE91003070 
DE91003069 
DE91003067 


DE91619475 
DE91619484 
DE91619521 
DE91619485 
DE91619478 
DE91619486 
DE91619487 
DE91619488 
DE91619525 
DE91619476 
DE91619526 
DE91619479 
DE91619527 
DE91619489 
DE91619490 
DE91619491 
DE91619531 
DE91619532 





Report 
Number 


INIS-mf- 
12143 
12745 
12757 
12759 
12760 
12764 
12765 
12766 
12767 
12768 
12769 
12770 
12771 
12772 
12773 
12774 
12775 
12776 
12777 
12778 


12779 
12780 
12782 
12783 
12785 
12786 
12787 
12788 
12789 
12790 
12792 
12793 
12795 
INP- 
1452/PL 
1453/PH 
1457/PH 
1458/PL 
1460/PH 
1464/PL 
1465/PH 
1470/PH 
1471/PL 
1474/PH 
1475/PH 
1476/PH 
1477/PH 
1478/PH 
1479/PH 
1482/PH 


237/PS 
238/PS 
239/PS 
IPPCZ— 
295 
296 
298 
1S-M- 
656 
657 


662 


Abstract 
Number 


16:11120 
16:9810 

16:12177 
16:10875 
16:11018 
16:10137 
16:10064 
16:10371 
16:11341 
16:9758 

16:11313 
16:11265 
16:11903 
16:11213 
16:10039 
16:12183 
16:10183 
16:12184 
16:10138 
16:9626 


16:9672 

16:9988 

16:10012 
16:10013 
16:11165 
16:11166 
16:11167 
16:11168 
16:11169 
16:9789 

16:10880 
16:11492 
16:10800 


16:11443 
16:11860 
16:11350 
16:12144 
16:11351 
16:11861 
16:11862 
16:11863 
16:11471 
16:11864 
16:11865 
16:11389 
16:12057 
16:11352 
16:11353 
16:12058 


16:11622 
16:10833 


16:11025 
16:10918 
16:12145 
16:12146 
16:12147 


16:12103 
16:12104 
16:12105 


16:11315 
16:12213 


16:10445 


Source of 
Availability 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only) 

OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only) 

OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS; OSTI;NTIS 


(US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Saies Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI; NTIS (US Sales Only); INIS 
OSTI; NTIS (US Sales Only); INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 


Order 
Number 


DE91003061 
DE91003063 
DE91619574 
DE91619358 
DE91618697 
DE91619563 
DE91621370 
DE91620952 
DE91618109 
DE91620666 
DE91620166 
DE91617767 
DE91618254 
DE91003062 
DE91619459 
DE91619566 
DE91619460 
DE91619567 
DE91619328 
DE91619461 


DE91618691 
DE91621502 
DE91622784 
DE91621526 
DE91622587 
DE91622588 
DE91622589 
DE91622590 
DE91622591 
DE91622899 
DE91622814 
DE91622192 
DE91622722 


DE91620467 
DE91620299 
DE91620130 
DE91619982 
DE91620120 
DE91620398 
DE91620300 
DE91620301 
DE91620498 
DE91620302 
DE91620399 
DE91619618 
DE91619585 
DE91620131 
DE91620132 
DE91619576 


DE91745031 
DE91745029 


DE91621078 
DE91621678 
DE91619983 
DE91619984 
DE91619991 


DE91619949 
DE91619975 
DE91619976 


DE91006787 
DE91006674 


DE91007411 


PC-414 
PC-414; 
PC-405 
MF-404 
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IS-T- 
1456 
1459 
1497 
1499 
1501 
1502 
1505 
1511 
1517 
1531 

ITEF— 
130-88 
52-88 
95-89 

ITEP- 
153-89 
170-88 
70-89 

ITP-SB— 
90-100 

IVL-B— 
979 

IVO-B- 
01/90 
02/90 

IWGGCR- 
23 

lYaF— 
88-8 
88-26 
88-29 
88-43 
88-67 

JAERI-M- 
90-103 

JET-R- 
90-03 

JHU/APL-ANSP-M— 
20 

JINR-E- 
11-90-393 
9-90-407 


K/DSRD- 
444 
K/ITP- 
327 
361 
393 
394 
K/QT- 
385 
KCL-KUITU- 
11 
KCP— 
613-4294 
613-4427 
613-4479 
KFKI- 
1990-12/G 
KTM/E-B-— 
71 
72 
73 
KTM/E-D- 
183 
KU-HCOE-FL2-R-— 
89-18 
90-14 
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16:10650 
16:10603 
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16:10447 
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16:10732 
16:9341 
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16:120% 

16:11909 
16:11354 
16:11866 
16:11390 
16:11329 
16:10976 


16:10254 
16:10255 


16:10020 
16:12255 
16:10756 
16:10901 
16:10902 
16:10757 
16:10021 
16:12106 
16:9814 


16:12059 
16:10834 


16:12214 
16:9781 
16:9919 
16:9673 
16:9674 
16:9598 
16:10293 
16:10690 
16:10541 
16:10294 
16:10014 
16:10256 
16:10205 
16:10221 
16:9497 


16:12018 
16:10494 
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Availability 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
See ANL-HEP-CP-90-125 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
See DOE/NE/32140-20 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only); JINR, Publishing 
Dept., Head Post Office, P.O. Box 79 
101000, Moscow, USSR 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
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DE91007659 
DE91007654 
DE91006692 
DE91007521 
DE91007666 
DE91007519 
DE91007667 
DE91007523 
DE91007522 
DE91007660 


DE91620468 
DE91619750 
DE91620174 
DE91620133 


DE91620400 
DE91619619 


DE91746330 


DE91746271 
DE91746272 


DE91622797 
DE91621710 
DE91621653 
DE91621615 
DE91621616 
DE91621654 
DE91745055 


DE91619957 


DE91007051 
DE91007236 


DE91006831 
DE91006691 
DE91007983 
DE91007920 
DE91007818 
DE91005480 
DE91746269 
DE91006279 
DE91004289 
DE91007175 
DE91619282 
DE91746274 
DE91746275 
DE91746276 
DE91746273 


DE91617802 
DE91622492 


Distribution 
Category 


MF-401 
MF-410 
MF-410 
MF-401 
MF-401 
MF-401 
MF-401 
MF-102 
MF-406 
MF-i62 
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Number Number Availability f Number 


KURRI-TR- 
338 16:11185 | OSTI;NTIS (US Sales Only);INIS DE91745056 
LA- 
11742-MS 16:11910 OSTI;NTIS; GPO Dep. 
11785-MS 16:10951 OSTI;NTIS; GPO Dep. 
11890 16:10605 OSTI;NTIS; GPO Dep. 


DE91007164 MF-700 
DE91008160 PC-700 
DE91007888 MF-701; 
MF-704 
DE91006613 PC-711 
DE91007165 MF-700 
DE91006880 PC-702; 
PC-707 
DE91007294 MF-700 
DE91008134 MF-702; 
MF-902 
DE91008133 MF-900 
DE91007314 MF-721 
DE91007889 MF-910 
DE91007313 MF-704 
DE91007988 MF-701 


ah oti oth 
888 


11928-MS 16:10606 OSTI;NTIS; GPO Dep. 
11952 16:11911 OSTI;NTIS; GPO Dep. 
11968-MS 16:10846 OSTI;NTIS;INIS; GPO Dep. 


72a ae 
88 888 


11981-MS 16:9782 OSTI;NTIS; GPO Dep. 
11995-MS 16:10977 OSTI;NTIS;INIS; GPO Dep. 


—_—~ 


11998 16:10328 OSTI;NTIS; GPO Dep. 

12014-MS 16:10935 OSTI;NTIS; GPO Dep. 

12017-MS 16:11224 OSTI;NTIS; GPO Dep. 

12027-MS 16:10607 OSTI;NTIS; GPO Dep. 

12040-MS 16:9608 OSTI;NTIS; GPO Dep. 
LA-UR- 
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SS8O8 


90-2860 
90-2970 
90-3027 


90-3455 
90-3733 


90-3750 
90-3859 
90-3923 
90-3951 
90-3981 
90-4068 
90-4354 
90-4388 
91-7 
91-103 


91-109 
91-113 
91-117 
91-124 
91-14 
91-16 
91-167 
91-177 
91-19 
91-203 
91-220 
91-23 
91-237 
91-247 
91-256 
91-273 
91-276 
91-317 
91-341 
91-351 
91-362 
91-363 
91-365 
91-373 
91-377 
91-397 
91-61 
91-92 
LAMP— 
90/1 
90/2 
90/4 
90/5 


16:11912 
16:9675 
16:12215 


16:10448 
16:11139 


16:9540 

16:11232 
16:11099 
16:11913 
16:10191 
16:12061 
16:9676 

16:9677 

16:12148 
16:12107 


16:10758 
16:9678 

16:11869 
16:12150 
16:11867 
16:11233 
16:11914 
16:10759 
16:9458 

16:10760 
16:11234 
16:12149 
16:11316 
16:11140 
16:12151 
16:12216 
16:10450 
16:11100 
16:10761 
16:10108 
16:10936 
16:10762 
16:12185 
16:12062 
16:11355 
16:10923 
16:11868 
16:10449 


16:10733 
16:12019 
16:11279 
16:11280 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; Gr Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


—_— — 
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DE90016445 
DE91000443 
DE91000435 


DE91002324 
DE91004824 


DE91004826 
DE91004841 
DE91004850 
DE91004853 
DE91005900 
DE91004866 
DE91005901 
DE91005941 
DE91007349 
DE91007383 


DE91007384 
DE91007385 
DE91007387 
DE91007388 
DE91007350 
DE91007351 
DE91007399 
DE91007400 
DE91007352 
DE91007401 
DE91007407 
DE91007353 
DE91007468 
DE91007472 
DE91007471 
DE91007469 
DE91007473 
DE91007475 
DE91007482 
DE91007483 
DE91007485 
DE91007489 
DE91007490 
DE91007491 
DE91007492 
DE91007493 
DE91007354 
DE91007355 


DE91619238 
DE91617792 
DE91617733 
DE91617768 
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MF-705 
MF-702 
MF-905; 
MF-910 
MF-373 
MF-908; 
MF-905 
MF-802 


MF-908 
MF-705 
MF-900 
MF-910 
MF-814 
MF-814 
MF-712 
MF-910; 
MF-905 
MF-905 
MF-814 
MF-905 
MF-700 
MF-413 
MF-412 
MF-705 
MF-906 
MF-108 


MF-412 
MF-426 
MF-412 
MF-908 
MF-712 


MF-404 
MF-908 
MF-906 
MF-413 


MF-900 
MF-905 
MF-414 
MF-706 
MF-413 
MF-404 
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LAMP— 


Report 
Number 


90/6 
90/7 
LBL- 

21544 
28303 
28874 
28883 
28910 
28947 
29017 
29556 
29565 
29589 
29644 
29650 
29718 
29720 
29724 
29742 
29759 
29769 
29800 
29837 
29844 
29853 
29956 
29981 
29992 
30000 
30001 
30035 
30042 


LHRL-LIB/Trans— 


7 
13 
LITH-MAT-R- 
90-35 
90-37 
LIYF- 
1379 
1396 
1402 
1404 
1407 
1411 
1417 
1434 
1513 
1518 
LRP- 
371/89 
393/90 
412/90 
414/90 
416/90 
417/90 
419/90 


LUTMDN-TMVK- 
3137-1-213-90 


MHSMP- 
90-18 


MLM- 
3634 


3674 
NAI-SR- 
125 
NAL-TM— 
615 
616 
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Abstract 
Number 


16:11281 
16:12060 


16:11317 
16:10542 
16:11391 
16:10835 
16:10836 
16:10837 
16:10804 
16:10673 
16:10838 
16:10451 
16:11282 
16:10784 
16:11503 
16:10763 
16:10805 
16:11283 
16:10651 
16:10495 
16:9526 

16:10652 
16:10543 
16:10764 
16:10765 
16:10806 
16:11225 
16:10653 
16:12217 
16:11318 
16:10452 


16:11134 
16:9597 


16:12063 
16:12064 


16:12020 
16:11284 
16:11285 
16:11623 
16:11870 
16:11624 
16:11560 
16:11871 
16:11561 
16:12021 


16:12108 
16:12109 
16:12110 
16:12111 
16:12112 
16:12152 
16:12113 
16:9574 


16:10978 


16:10979 
16:10295 
16:9900 


16:10310 
16:10721 


Source of 
Availability 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 

OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS; GPO Dep. 

OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 

OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 

OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
See WSRC-RP-90-741-1 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


MOM MMMM MMMM MM MMMM Mmmmmommmm 
mw it ot et Ce 
COW HDOHHHHOHHHKOHOHKOHHOHHHHKHHDHHKDOHDHOOO 
geevevevovoeceveeco2oceoococoeoveLcee2ooeo 


Order 
Number 


DE91617734 
DE91617584 


DE91007726 
DE91007743 
DE91008217 
DE91007644 
DE91007641 

DE91007747 
DE91007740 
DE91007642 
DE91007645 
DE91007742 
DE91007739 
DE91007748 
DE91007741 

DE91007643 
DE91007737 
DE91007738 
DE91007749 
DE91005401 

DE91005375 
DE91007651 

DE91007646 
DE91007691 

DE91007745 
DE91007744 
DE91007652 
DE91007653 
DE91007690 
DE91007647 
DE91007746 


DE91621261 
DE91618730 


DE91621733 
DE91621747 


DE91619751 
DE91 621655 
DE91619672 
DE91620658 
DE91620401 
DE91620659 
DE91620588 
DE91620278 
DE91620589 
DE91619752 


DE91617961 
DE91622092 
DE91617962 
DE91617963 
DE91617964 
DE91618019 
DE91617965 


DE91746329 


DE91007284 


DE91007583 


DE91006280 


DE91750103 
DE91750115 


Distribution 
Category 





Report 
Number 


618 
NAL-TR- 

1056 

1062T 
NAS-NS— 

3202 
NASA-TM— 

103727 
NBI-CS— 

90-58 
NBI-HE- 

90-50 

90-55 

90-57 

90-59 

90-60 
NEDO-P- 

8910 

8915 

8954 
NEI-DK- 

466 

467 

468 

469 

470 

471 

472 

473 

474 

475 

476 

477 

478 

479 
NELFI- 

126 
NIIAR- 

15-778 

16-779 

24-755 

29-760 
NIlYaF-MGU— 

88-51-72 

89-34-111 

89-40-117 

89-49-126 

89-51-128 

89-60-137 

90-1-147 

90-4-150 
NIKHEF-H- 

90-11 

90-12 

90-17 
NIPER- 

482 

484 

485 

498 

509 

513 


NNRI-RT-RSG— 


fe 
NORDITA- 


90/55-NP(prepr.) 
90/58-S(prepr.) 
90/59-P(prepr.) 
90/61-A(prepr.) 
90/62-AP(prepr.) 


Abstract 
Number 


16:10311 


16:9883 
16:10318 


16:10667 
16:10529 
16:10722 


16:11392 
16:11393 
16:11394 
16:11395 
16:11396 


16:11138 
16:10177 
16:9851 


16:10171 
16:10319 
16:9836 
16:9882 
16:10980 
16:9837 
16:10268 
16:10740 
16:10981 
16:10269 
16:9867 
16:9840 
16:10306 
16:10192 


16:10296 


16:11872 
16:10453 
16:12256 
16:10044 


16:10919 
16:11397 
16:12065 
16:11435 
16:11356 
16:11398 
16:11873 
16:11399 


16:10903 
16:11357 
16:11400 


16:9545 
16:9533 
16:9541 
16:9542 
16:9546 
16:9555 


16:10121 


16:11874 
16:10496 
16:11401 
16:11226 
16:11358 


Source of 
Availability 


OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS;INIS; GPO Dep. 
See DOE/NASA/16310—15 


OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI-;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI-;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI; NTIS (US Sales Only) 
OSTI; NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only);INIS 
OSTI-;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI-;NTIS (US Sales Only);INIS 
OSTI-;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


See GAEC-PHY—1 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI:NTIS (US Sales Only);INIS 
OSTI-NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


Order 
Number 


DE91750104 


DE91750101 
DE91750102 


DE83016360 


DE91621320 


DE91619620 
DE91619621 
DE91619622 
DE91619623 
DE91619624 


DE91742214 
DE91742215 
DE91750215 


DE91746213 
DE91746216 
DE91746217 
DE91746218 
DE91746232 
DE91746233 
DE91746234 
DE91746235 
DE91746254 
DE91746255 
DE91746258 
DE91746261 
DE91746262 
DE91746263 


DE91746277 


DE91620434 
DE91620808 
DE91621711 
DE91621701 


DE91621679 
DE91619625 
DE91619605 
DE91620460 
DE91620134 
DE91619626 
DE91620402 
DE91619627 


DE91622815 
DE91622144 
DE91621758 


DE9100220S 
DE91002216 
DE91002215 
DE91002217 
DE91002218 
DE91002219 


DE91622179 
DE91622493 
DE91621759 
DE91622122 
DE91622145 


NORDITA- 


Distribution 
Category 
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NSB- 


Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


Report Abstract 
Number Number 


NSB- 
2/1989 
NSF-ITP— 
90-213 
90-216 
NUREG- 
0090-Vol.13-No.3 
0936-Vol.9-No.4 
1100-Vol.7 
1150-Vol.3 
1232-Vol.3-Suppl.2 
NUREG/CR- 
2000 
4757 
4867 
5229-Vol.3 
5280-Vol.2 
5331 
5495 
5518 
5529 
5539 
5558 
5581 
5639 
5666 
NVS-P- 
12 
NYSERDA- 
91007987 
OCS/EIS/EA/MMS- 
90-0095 


OCS/EIS/MMS-— 
91-0008 


OEFZS— 

4556 

4564 

4565 
ORNL- 

6371 

6608/R11 

6634 

6639 

6651 

6658 
ORNL-CCIP- 

90-04. 
ORNL/CON- 

311 

312 
ORNL/CSD/TM- 

272 
ORNL/FEDC-— 

90/1 


ORNL/FMP- 
90/2 
ORNL/FTR- 
3848 
3858 
3862 
ORNL/M— 
1148 
1286 
1287/R1 
1330 
1352 
ORNL/NSIC— 
200-Vol.9-No.12 


778 ERA Vol. 16, No. 4 


16:9775 


16:11330 
16:11331 


16:10142 
16:10035 
16:10036 
16:10143 
16:10144 


16:10037 
16:10115 
16:10145 
16:9679 
16:10146 
16:10147 
16:9680 
16:10148 
16:10149 
16:9681 
16:9923 
16:9682 
16:9683 
16:10150 


16:11919 
16:10257 


16:9560 


16:9561 


16:10016 
16:12161 
16:11920 


16:11063 
16:10184 
16:9459 
16:9825 
16:9873 
16:10185 


16:11359 


16:10307 
16:10222 


16:10691 


16:12162 


16:9460 


16:11028 
16:9897 
16:11436 


16:11064 
16:10320 
16:10454 
16:10258 
16:10259 


16:10037 


OSTI;NTIS (US Sales Only);INIS 


See BNL-45457 
See BNL-45581 


OSTI;NTIS 
OSTI;NTIS;GPO 
OSTI;NTIS;GPO 
OSTI;NTIS;INIS;GPO 
OSTI;NTIS;INIS;GPO 


OSTI;NTIS;INIS;GPO 
OSTI;NTIS;INIS 
OSTI;NTIS;INIS 
OSTI;NTIS;INIS;GPO 
OSTI;NTIS;INIS;GPO 
OSTI;NTIS;INIS 
OSTI;NTIS;INIS;GPO 
OSTI;NTIS;INIS;GPO 
OSTI;NTIS;INIS;GPO 
OSTI;NTIS;INIS;GPO 
OSTI;NTIS;INIS;GPO 
OSTI;NTIS;INIS;GPO 
OSTI;NTIS;INIS 
OSTI;NTIS;GPO 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS 


OSTI; Minerals Management Service, 949 East 
36th Avenue, Anchorage, AK 99508-4302 


OSTI; Minerals Management Service, 949 36th 
Ave., Anchorage, Alaska 99508-4302 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


See RAL-90-061 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 


See NUREG/CR-2000 


DE91618999 


T1I91007650 
T191007581 
T191007431 
TI91007696 
TI91007430 


T191007429 
T191008082 
TI91007699 
TI91006164 
T191005203 
T191007247 
T191007550 
T191007166 
T191007311 
T191007750 
T191007316 
7191007152 
T191008127 
7191007432 


DE91622620 
DE91007987 


T191007022 


T1I91007991 


DE91619283 
DE91622104 
DE91622621 


DE91007825 
DE91607773 
DE91007774 
DE91007775 
DE91007767 
DE91007768 


DE91007769 
DE91007770 


DE91007771 


DE91007797 


DE91007823 


DE91007177 
DE91006925 
DE91006980 


DE91005645 
DE91007772 
DE91005606 
DE91004931 
DE91007276 


MF-603 
MF-630 
MF-114 
MF-243 


MF-630 


MF-310 
MF-310 


MF-820 


PC-423; 
PC-424 


MF-114 


MF-703 
MF-101 
MF-413 


MF-402 
MF-332 
MF-404 
MF-350 
MF-350 





Report 
Number 


ORNL/NSP— 
90/8 
ORNL/Sub- 


85-27410/5 
85-27411/5 


85-27412/5-P2 


Abstract 
Number 


16:10199 
16:9826 


16:9827 
16:9822 


Source of 
Availability 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


Order 
Number 


DE91004903 
DE91007809 


DE91007810 
DE91007811 


PATENTS- 


Distribution 
Category 


MF-500 


MF-243 
MF-243 


MF-243 


© © ot 


86-95001/1 16:10162 OSTI;NTIS; GPO Dep. DE91005636 MF-202 


ORNL/TM- 
10516 
10613 
10733 
10960 
11218 
11251 
11330 
11351 
11384 
11388 
11552 
11585 
11594 
11599 
11608 
11620 
11632 
11633 
11663 
11670 


16:9684 

16:12186 
16:9685 

16:9686 

16:11029 
16:10297 
16:10298 
16:9866 

16:9687 

16:11198 
16:11030 
16:11031 
16:12257 
16:11199 
16:10692 
16:12115 
16:10668 
16:10193 
16:11065 
16:9609 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


MMMM MMMM MMMM MMM mmmmm mm 
a a a ee ee ee ee ee 
co oh ot at oh ob oh oho oS CBO Oh OED OO oh OS 
SSSSSSSSssssssssssss 


DE91007574 
DE91004872 
DE91007824 
DE91007828 
DE91007776 
DE91007466 
DE91007784 
DE91007785 
DE91007817 
DE91007786 
DE91007796 
DE91007871 
DE91005794 
DE91007812 
DE91007669 
DE91007798 
DES1006930 
DE91005650 
DE91007813 
DE91007808 


MF-402 
MF-400 


MF-400 
MF-721 
MF-511 


MF-721 
MF-512 


MF-511 
MF-402 


MF-201 
PC-426 
MF-401 


MF-403 
PC-510; 
PC-810; 
PC-812; 
PC-820 


11679 16:11092 OSTI;NTIS; GPO Dep. 
11688 16:12218 | OSTI;NTIS; GPO Dep. 
11689 16:9783 OSTI;NTIS;INIS; GPO Dep. 


© 


DE91008125 

DE91007872 MF-405 

DE91007814 MF-512 

DE91007815 MF-404 

DE91007386 MF-401; 


ooo 


11696 16:10608 OSTI;NTIS;INIS; GPO Dep. 
11700 16:10785 OSTI;NTIS;INIS; GPO Dep. 


ah ah «hah ot 
ooo woo 
© 


© 


11705 
11711 
11714 
11721 
11736 
11738 
11741 


16:11186 
16:12258 
16:10112 
16:11135 
16:9841 

16:10982 
16:11110 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


DE91007858 
DE91007820 
DE91007486 
DE91007663 
DE91007822 
DE91007795 
DE91007462 


MF-414 
MF-407 
MF-402 
MF-407 
MF-707 
MF-334 
MF-413 
MF-407 


©ovvo00 ovo 
H©HHHHDOHOHY 


11742 16:11489 OSTI;NTIS;INIS; GPO Dep. 

11752 16:10693 OSTI;NTIS; GPO Dep. 
OS-GE- 

13-90. 16:11401 See NORDITA-90/59-P(prepr.) 
OY/PSTL-RR- 

98 16:9528 OSTI;NTIS (US Sales Only) 
OZ- 

90/23. 16:11376 See UM-P-90/71 

90/24. 16:11377 See UM-P-90/82 
OZ-P- 

90/22 16:11368 See UM-P-90/65 
PATENTS- 


DE91007826 MF-413 
DE91007827 MF-406 


Mmmm mMmMmMmm mmmmm 


ae on oe a ee a ee | 


DE91746270 


16:9543 Micromedia Ltd., Technical Information Centre, 

165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Lic!., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 
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PB- 
87-900407 
PFC/RR- 
90-4 
PNL- 
6450-38-HEDR 
6450-39-HEDR 
6650 
7182 
7361 
7390 
7453 


7462 
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Abstract 
Number 


16:9569 


16:10174 


16:10175 


16:10265 


16:10266 


16:10323 


16:10465 


16:10558 


16:10738 


16:10921 


16:10285 
16:10234 


16:10983 
16:10984 
16:10260 
16:9688 

16:10261 
16:11066 
16:11032 


16:12259 


Source of 
Availability 


Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Vilie, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical Information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 

Micromedia Ltd., Technical information Centre, 
165 Hotel de Ville, Place du Portage, Phase 
2, Hull, Quebec, Canada J8X 3X2. Prices: 
PC $4.00 CAN; MF $2.75 CAN 


See DOE/ECU-87/7 
See DOE/PC/70512-16 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 


DE91006970 
DE91007905 
DE91005051 
DE91007921 
DE91005448 
DE91007874 
DE91006611 


DE91005621 


MF-707 
MF-707 
MF-350 
MF-721 

MF-920 
MF-606 
PC-402; 
PC-403; 
PC-406 





Report 
Number 


7484 
7511 


7559 
7563-HEDR 
7585 
7589 
7597 
7614 
7619 
7626 


7632 
PNL-SA- 
17303 
17902 
17911 
18151 
18163 
18300 
18334 
18335 
18343 
18362 
18385 
18410 
18458 
18465 
18477 
18528 
18530 
18601 
18612 
18691 
18705 
18712 
18761 
18826 
18864 
18923 
18944 
18945 
19017 
19021 
19061 
19062 
19071 
PNRI-B(EA)}- 
89016 
PNRI-B(RC)- 
89003 
89004 
89006 
POEF-T- 
3547 
PPPL- 
1955 
2720 
2730 
2732 


PS- 
70 
76 
77 
82 
RAL- 
90-061 
90-062 
90-063 
90-065 


Abstract 
Number 


16:11067 
16:12219 


16:10262 
16:11068 
16:11033 
16:10655 
16:10115 
16:11069 
16:11070 
16:11071 


16:9891 


16:10544 
16:11101 
16:9689 

16:11200 
16:10455 
16:9690 

16:11187 
16:11188 
16:10694 
16:12022 
16:10985 
16:10206 
16:9813 

16:10194 
16:10151 
16:11201 
16:11136 
16:10456 
16:10669 
16:11102 
16:10986 
16:10263 
16:10270 
16:10163 
16:10243 
16:9620 

16:10723 
16:12260 
16:11196 
16:10987 
16:12163 
16:12164 
16:10457 


16:10116 


16:10904 
16:10609 
16:10610 


16:10924 


16:12116 
16:11286 
16:12117 
16:12118 


16:10045 
16:10057 
16:10058 
16:11072 


16:11359 
16:11360 
16:10905 
16:10920 


Source of 
Availability 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
See NUREG/CR-4757 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;iINIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI; NTIS; INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI:NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI:NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
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16:9503 
16:9504 
16:9498 


Source of 
Availability 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


See FNAL-TM-—1703 


See PS--76 
See PSI-77 


OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


do 
88 


mmmmmm 
eeeeeaen 
888838 


Order 
Number 


DE91008203 
DE91007587 
DE91007585 
DE91008204 
DE91007586 
DE91007588 


DE91746320 


DE91746316 
DE91746317 
DE91746318 
DE91746319 


90-01 16:9730  OSTI:NTIS (US Sales Only);INIS DE91622841 
90-06 16:9731  OSTI:NTIS (US Sales Only);INIS DE91622842 
90-07 16:9732 OSTI:NTIS (US Sales Only);INIS DE91622843 


STU-- 
793-90 
STUDSVIK-ED- 
90-12 
SV-F— 
90-1 
90-3 
SV-UG— 
90-15 
SvV-V- 
90-2 
90-9 
90-10 
SWS/CR- 
457 
TR- 
062188-3273F2 
81/09 
82/16 
82/19 
83/24 
84/30 
84/33 
84/40 
85/42 
86/54 
87/59 
87/60 
87/64 
88/72 
88/73 
88/75 
89/78 
TTC 
0811 


1014-Extd Abst. 


1016 
TTKK-VYT-— 

A39 
TULEA- 

89-09L 
TVARRDG/EQS— 

90/4 
TVA/WR/AB-— 

90/11 


16:9818 
16:9864 


16:10264 
16:9865 


16:10326 


16:9342 
16:9343 
16:9344 


16:11046 


16:12066 
16:9929 
16:9937 
16:9935 
16:9938 
16:9941 
16:9934 
16:9933 
16:9939 
16:9936 
16:9943 
16:9944 
16:9942 
16:9931 
16:9932 
16:9930 
16:9940 


16:10695 
16:9624 

16:10299 
16:10300 
16:10271 
16:9844 

16:11078 
16:11076 
16:11077 


16:11079 


OSTI;NTIS (US Sales Only) 
See STEV-LS-90-1 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


See DOE/ER/30126-T1 


See UCRL-CR-105773 
See DOE/NE/34082-T1 
See DOE/NE/34082-T17 
See DOE/NE/34082-T11 
See DOE/NE/34082-T20 
See DOE/NE/34082-T39 
See DOE/NE/34082-T3S 
See DOE/NE/34082-T8 
See DOE/NE/34082-T27 
See DOE/NE/34082-T12 
See DOE/NE/34082-T43 
See DOE/NE/34082-T44 
See DOE/NE/34082-T42 
See DOE/NE/34082-T4 
See DOE/NE/34082-T5 
See DOE/NE/34082-T2 
See DOE/NE/34082-T33 


See SAND-88-1358 


See SAND-90-2249C-Extd.Abst. 


See SAND—90-7091 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
OSTI;NTIS 

OSTI; NTIS 

OSTI; NTIS 

OSTI; NTIS 


OSTI; NTIS 


DE91746328 


DE91746313 
DE91746314 


DE91746333 
DE91746315 


DE91746312 
DE91746311 


DE91746268 
DE91746331 
DE91005457 
DE91005485 
DE91005493 
DE91005492 


DE91005495 
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TVA/WR/WQ- 


Report 
Number 


90/17 
UCB-PTH- 

90/11 
UCB/ERL-M- 

89/114 

89/116 

89/136 
UCD-— 

84/3 

84/4 

84/5 
UCLA- 

90/TEP/76 
UCRL- 

102127 

102448 


102943 
21060-88-1 
53916 
53929-89 
UCRL-CR- 
104000 
105095 
105098 
105155 
105295 
105335 
105373 
105603 
105695 
105773 
105776 
105789 
UCRL-ID- 
104021 
104022 
104023 
104305 
104492 
105197 
105260 
105336 
105520 
105656 
105671 
105713 
105780 
105796 
105804 
105842 
105871 
106153 
106165 
106187 
UCRL-JC-— 
103413 
103527 
103604 
103634 
103724 
103725 


103815-Rev.1 


103826 
103985 
104060 
104077 


104161 
104285 
104435 
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Abstract 
Number 


16:11080 
16:11391 


16:12119 
16:10770 
16:12120 


16:11326 
16:11327 
16:11367 


16:11335 


16:9734 
16:10612 


16:10943 
16:9733 

16:12223 
16:10909 


16:10949 
16:12224 
16:12225 
16:10500 
16:10947 
16:11214 
16:10501 
16:10771 
16:10705 
16:12066 
16:12226 
16:12227 


16:12265 
16:10937 
16:12266 
16:10938 
16:12267 
16:10934 
16:12228 
16:10329 
16:12025 
16:10939 
16:10772 
16:9610 

16:10910 
16:10948 
16:10773 
16:10502 
16:9584 

16:11562 
16:12229 
16:9815 


16:10117 
16:10774 
16:10775 
16:10554 
16:12026 
16:10462 
16:12166 
16:10844 
16:11081 
16:11036 
16:10118 


16:10776 
16:12167 
16:12168 


Source of 
Availability 


OSTI; NTIS 


See LBL-28874 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


See FNAL/C-90/253-T 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
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Order 
Number 


DE91005494 


DE91007306 
DE91007305 
DE91007304 


DE91008164 
DE91008165 
DE91008166 


DE91007135 
DE91007134 


DE91006242 
DE91008051 
DE91607188 
DE91007412 


DE91005218 
DE91007139 
DE91007138 
DE91007054 
DE91007161 
DE91006240 
DE91007317 
DE91007162 
DE91007141 
DE91007155 
DE91007126 
DE91007147 


DE91007606 
DE91007607 
DE91007608 
DE91007609 
DE91007610 
DE91006220 
DE91004950 
DE91006218 
DE91007625 
DE91007115 
DE91006216 
DE91007626 
DE91007116 
DE91007627 
DE91006750 
DE91007628 
DE91007629 
DE91007995 
DE91007630 
DE91007117 


DE91007130 
DE91007143 
DE91007337 
DE91006709 
DE91006707 
DE91007254 
DE91007339 
DE91007330 
DE91006685 
DE91007137 
DE91007131 


DE91008502 
DE91007332 
DE91008060 


Distribution 
Category 


MF-814 
MF-402; 
MF-406 
MF-700 
MF-814 
PC-405 
PC-500 


MF-706 
MF-705 
MF-705 


MF-400 
MF-704 
MF-705 


MF-706 
MF-705 
MF-705 


MF-706 


MF-700 
MF-700 
MF-706 
MF-706 
MF-700 
MF-706 
MF-706 
MF-706 
MF-704 
MF-123 
MF-701 
MF-705 
MF-702 


MF-520 
MF-706 


MF-700 
MF-701 
MF-704 
MF-712 
MF-712 
MF-700 


MF-402; 
MF-412 
MF-712 
MF-712 
MF-712 





Report 
Number 


104549 
104593 
104612 
104640 
104647 
104660 
104716 
104730 
104765 
104766 
104787 
104788 
104789 
104791 
104794 
104799 


104810-Rev.1 


104832 
104933 
105008 
105032 
105099 
105125 
105139 
105169 
105170 
105174 
105205 
105244 
105255 
105324 
105372 
105480 
105536 
105569 
105626 
105691 
105745 
105766 
105779 
105792 
105793 
105797 
105813 
105868 
105876 


105905 
105925 
105926 
105936 
105937 
105957 
105958 
105959 
105970 
105971 
105974 
106108 
106216 
106272 
UCRL-LR- 
105145 
105358 
106301 
106412 
UCRL-MA- 
105259 
105580 
UH- 


511/712/90. 


Abstract 
Number 


16:11227 
16:10463 
16:12121 
16:12169 
16:12170 
16:12230 
16:11228 
16:10999 
16:9735 
16:9736 
16:11915 
16:10724 
16:10725 
16:12231 
16:12171 
16:12172 
16:11189 
16:9737 
16:9738 
16:11000 
16:10777 
16:12232 
16:10706 
16:10926 
16:9585 
16:9586 
16:11625 
16:11287 
16:10555 
16:12233 
16:11288 
16:12173 
16:10330 
16:11001 
16:10818 
16:11916 
16:12234 
16:11002 
16:11111 
16:11190 
16:12235 
16:12236 
16:12237 
16:11229 
16:9739 
16:10503 


16:12174 
16:10940 
16:11295 
16:12122 
16:11112 
16:11289 
16:11290 
16:10778 
16:11230 
16:11231 
16:12067 
16:11235 
16:10845 
16:10779 


16:12238 
16:10671 
16:12239 
16:12240 


16:12241 
16:12242 


16:11368 


Source of 
Availability 


OSTI;NTIS;INIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI; NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI; NTIS; INIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


See UM-P-90/65 
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Order 
Number 


DE91007338 
DE91006711 
DE91006701 
DE91007262 
DE91007343 
DE91006239 
DE91007258 
DE91007140 
DE91005186 
DE91006508 
DE91007620 
DE91007618 
DE91007598 
DE91007619 
DE91007263 
DE91007331 
DE91007125 
DE91007127 
DE91008065 
DE91006514 
DE91007344 
DE91007136 
DE91002794 
DE91008447 
DE91006708 
DE91004878 
DE91007255 
DE91008504 
DE91005397 
DE91007870 
DE91007260 
DE91007345 
DE91007322 
DE91007215 
DE91008068 
DE91007638 
DE91007122 
DE91006706 
DE91007340 
DE91007142 
DE91007632 
DE91007634 
DE91007615 
DE91007624 
DE91007600 
DE91007341 


DE91007347 
DE91007599 
DE91008059 
DE91007612 
DE91007129 
DE91007617 
DE91007611 
DE91007616 
DE91007342 
DE91007264 
DE91007597 
DE91007132 
DE91008063 
DE91007261 


DE91004943 
DE91008238 
DE91007993 
DE91007907 


DE91007594 
DE91007621 


UH- 


Distribution 
Category 


MF-701 
MF-704 
MF-713 


MF-712 
MF-700 
MF-700 


MF-814 
MF-814 
MF-700 
MF-705 
MF-705 
MF-705 
MF-712 
MF-712 
MF-408 
MF-814 
MF-814 
MF-403 
MF-706 
MF-705 
MF-706 
MF-706 
MF-123 
MF-123 
MF-701 
MF-712 
MF-704 
MF-705 
MF-700 
MF-712 
MF-700 
MF-402 
MF-706 
MF-705 
MF-705 
MF-700 


MF-707 
MF-705 
MF-705 
MF-705 
MF-700 
MF-721 
MF-704; 
MF-404 
MF-712 
MF-700 
MF-706 
MF-420 
MF-408 
MF-706 
MF-426 
MF-700 
MF-700 
MF-703 
MF-700 
MF-412 
MF-700 
MF-712 


MF-700 
PC-703 
MF-705 
PC-405 


MF-705 
MF-705 
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UJV— 


Report 
Number 


UJV- 
9056-T 

UM-F- 
90/56 
90/59 
90/60 
90/61 
90/64 
90/65 
90/66 
90/70 
90/71 
90/72 
90/74 
90/77 
90/82 
90/89 

USGS-OFR- 
91-58 


USGS-WRE- 
90-4147 
USIP- 
90-04 
90-05 
UTK- 
90-08 
UWThPh- 
1990-28 
1990-30 
1990-35 
1990-46. 
1990-49 
1990-50. 
1990-56 
1990-59 
VPI-SU- 
13951-3 
VTT-SYMP— 
56 
65 
VTT-TIED— 
1020 
VTT-TUTK- 
677 
690 
706 
WHC-EP- 
0125 
0368 
0373 
0381 
0388 
0390 
0394-1 
WHC-MR- 
0229 
WHC-SA- 
0256 
0947 
0949 
1001 
1005 
WSRC-MS- 
90-106 
90-150 
90-16 


90-182 
90-189 
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Abstract 
Number 


16:10017 


16:10911 
16:12027 
16:12188 
16:12028 
16:10504 
16:11368 
16:11369 
16:12175 
16:11376 
16:11370 
16:11402 
16:11875 
16:11377 
16:12068 


16:9740 


16:9647 


16:11328 
16:11371 


16:11359 


16:11403 
16:12069 
16:12070 
16:12038 
16:11372 
16:12035 
16:11404 
16:11373 


16:11082 


16:9499 
16:9487 


16:9892 


16:9817 
16:10164 
16:10165 


16:9741 
16:11003 
16:9742 
16:9743 
16:12189 
16:10187 
16:11083 


16:11084 


16:9744 
16:10032 
16:10707 
16:9745 
16:9746 


16:9611 
16:12243 
16:10654 


16:10188 
16:9612 


Source of 
Availability 


OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;INIS; U.S. Geological Survey, Books and 
Report Sales, Federal Center, Box 25425, 


Denver, CO 80225 
See DOE/ID-22092 


OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


See RAL—90-061 


OSTI;NTIS (US Sales Only);INIS 


OSTI; NTIS (US Sales Only); INIS 


OSTI;NTIS (US Sales Only);INIS 
See HEPHY-PUB-540/90 
OSTI;NTIS (US Sales Only);INIS 
See CERN-TH-5914/90 
OSTI;NTIS (US Sales Only);INIS 
OSTI;NTIS (US Sales Only);INIS 


OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only) 


OSTI;NTIS (US Sales Only) 
OSTI;NTIS (US Sales Only) 
CSTI;NTIS (US Sales Only) 


OSTI;NTIS;iNIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI:NTIS; GPO Dep. 
OSTI:NTIS;INIS; GPO Dep. 
OSTI:NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI:NTIS;INIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS;INIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 


OSTI;NTIS;INIS; GPO Dep. 
OSTI;NTIS; GPO Dep. 
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Order 
Number 


DE91619284 


DE91619397 
DE91617803 
DE91621717 
DE91617804 
DE91618676 
DE91618110 
DE91618203 
DE91618020 
DE91617703 
DE91618176 
DE91617613 
DE91618305 
DE91617704 
DE91617585 


T1I91007633 


DE91622164 
DE91622160 


DE91621760 
DE91616305 


DE91621734. 


DE91622146 


DE91621763 
DE91622147 


DE91006840 


DE91746266 
DE91746285 


DE91746265 


DE91746267 
DE91746284 
DE91746283 


DE91007171 
DE91007158 
DE91006809 
DE91007919 
DE91007915 
DE91007914 
DE91007160 


DE91007159 


DE91007168 
DE91007169 
DE91007173 
DE91007974 
DE91007174 


DE91005590 
DE91007241 
DE91007961 


DE91005708 
DE91007243 


Distribution 


Category 





YMP- 


Report Abstract Source of 


Order Distribution 
Number Number Availability 


Number Category 


Do 
88 


90-203 16:10152 OSTI;NTIS;INIS; GPO Dep. 
90-204 16:10153 § OSTI;NTIS;INIS; GPO Dep. 
90-230 16:10119 OSTI;NTIS; GPO Dep. 
90-281 16:11215 | OSTI;NTIS; GPO Dep. 
90-282 16:11216 | OSTI;NTIS; GPO Dep. 
90-291-Rev.1 16:11191 OSTI;NTIS; GPO Dep. 
90-297 16:10735 OSTI;NTIS; GPO Dep. 
90-304 16:9748 OSTI;NTIS;INIS; GPO Dep. 
90-320 16:9749 OSTI;NTIS;INIS; GPO Dep. 
90-327 16:12244 OSTI;NTIS;INIS; GPO Dep. 
90-347 16:12245 OSTI;NTIS;INIS; GPO Dep. 
90-37 16:10124 OSTI;NTIS; GPO Dep. 
90-4-Rev.1 16:10556 OSTI;NTIS; GPO Dep. 
90-62 16:10613 OSTI;NTIS;INIS; GPO Dep. 
90-65 16:9784 OSTI;NTIS; GPO Dep. 
90-72 16:11004 | OSTI;NTIS; GPO Dep. 
90-77 16:9747 OSTI;NTIS;INIS; GPO Dep. 
90-88 16:11085 OSTI;NTIS;INIS; GPO Dep. 
90-91 16:11086 OSTI;NTIS;INIS; GPO Dep. 
WSRC-RP- 
89-1010 16:11087 OSTI;NTIS;INIS; GPO Dep. 
89-1301 16:9785 OSTI;NTIS;INIS; GPO Dep. 
89-1383 16:9613 OSTI;NTIS; GPO Dep. 
89-1406 16:9750 OSTI;NTIS;INIS; GPO Dep. 
89-588-Rev.2 16:11192 OSTI;NTIS;INIS; GPO Dep. 
90-0812 16:11089 OSTI;NTIS;INIS; GPO Dep. 
90-1031 16:11037 OSTI;NTIS;INIS; GPO Dep. 
90-1152 16:9751 OSTI;NTIS; GPO Dep. 
90-26 16:10557 OSTI;NTIS;iNIS; GPO Dep. 
90-326 16:10120 OSTI;NTIS;INIS; GPO Dep. 


DE91007237 MF-706 
DE91007239 MF-706 
DE91005654 MF-706 
DE91006522 MF-703 
DE91006521 MF-702 
DE91006411 MF-702 
DE91007210 MF-706 
DE91006517 MF-721 
DE91007229 MF-721 
DE91007238 MF-705 
DE91007240 MF-705 
DE91007931 MF-704 
DE91008132 MF-702 
DE91005655 MF-700 
DE91007312 MF-706 
DE91007962 MF-702 
DE91007208 MF-721 
DE91007963 MF-702 
DE91007960 MF-702 


Sssessssssssssssess 


DE91006367 MF-702 
DE91005139 MF-701 
DE91005652 MF-706 
DE91005682 MF-721 
DE91007917 MF-702 
DE91006520 MF-702 
DE91007205 MF-703 
DE91008118 MF-721 
DE91007928 MF-721 
DE91005685 MF-701; 
MF-721 
DE91007232 MF-702 
DE91007198 MF-702 
DE91007206 MF-702 
DE91007207 MF-702 


ee ee eek eth otk ot ot 


8888 888s8sss3se 


90-552 16:11088 | OSTI;NTIS;INIS; GPO Dep. 
90-741-1 16:9900 OSTI;NTIS; GPO Dep. 
90-741-2 16:9901 OSTI;NTIS; GPO Dep. 
90-741-3 16:9902 OSTI;NTIS; GPO Dep. 
WSRC-TR- 
90-468 16:11217 | OSTI;NTIS; GPO Dep. 
90-502 16:11090 OSTI;NTIS;INIS; GPO Dep. 
90-533 16:9752 OSTI;NTIS; GPO Dep. 
90-537 16:11091 OSTI;NTIS; GPO Dep. 
16:9786 OSTI;NTIS; GPO Dep. 


— ot ot ot 


DE91006519 MF-702 
DE91007248 MF-702 
DE91006581 MF-706 
DE91005690 MF-701 
DE91005193 MF-721 


m mmmmm mmmm mmmmmmmmmm MOM MM MMM MOM mOmmmmmmm 
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16:10736 OSTI;NTIS; GPO Dep. 


g 


DE91006646 MF-706; 
MF-721 

DE91006302 MF-704; 
MF-702 


16:9600 OSTI;NTIS; GPO Dep. 


m 
—_ 
io 
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16:10464 OSTI; NTIS; GPO Dep. 
16:10708 OSTI;NTIS; GPO Dep. 


DE91006347 MF-704 
DE91004932 PC-704 


m mm 
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16:9753 OSTI;NTIS;INIS; GPO Dep. DE91006824 MF-814 
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Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE83000227 
DE83002923 
DE83016360 
DE88015460 
DE89004334 
DE89009514 
DE90000489 
DES0006793 
DE90009677 
DE90009687 
DE90009691 
DE90013728 
DE90015323 
DE90015325 
DE90015344 
DE90015345 
DE90015570 
DE90015571 
DE90015573 
DE90015574 
DE90015578 
DE90015579 
DE90015793 
DE90015857 
DE90016047 
DE90016445 
DE90016532 
DE90016867 
DE90016868 
DE90017015 
DE90017039 
DE90017044 
DE90017590 
DE90017591 
DE90017738 
DE90017739 
DE90017746 
DE90017764 
DE90017765 
DE91000023 
DE91000030 
DE91000034 
DE91000037 
DE91000039 
DE91000042 
DE91000435 
DE91000443 
DE91000623 
DE91000709 
DE91000768 
DE91001261 
DE91001269 
DE91001630 
DE91001659 
DE91002002 
DE91002004 
DE91002005 
DE91002006 
DE91002007 
DE91002011 
DE91002013 


Report No. 


DOE/ET/26907-T1 
PPPL—1955 
NAS-NS-3202 
DOE/ER/60631-T1 
DOE/PC/80541-T13 
SERVTP-253-3561 
DOE/METC-—90/6111 


DOE/OSTI-3406-Suppl.2 


DOE/MC/1 1076-2870 
DOE/METC-—90/4 102 
DOE/MC/24267-2882 
DOE/PC/80532-T4 
DOE/MC/1 1076-2887 
DOE/MC/23145-2890 
DOE/MC/1 1076-2902 
DOE/MC/24248-2901 
DOE/MC/24248-2900 
DOE/MC/24256-2904 
DOE/MC/1 1076-2906 
DOE/MC/23077-2907 
DOE/MC/25026—2910 
DOE/MC/23274—2911 
CONF-910446-1 
DOE/ER/53252-22 
CONF-910446—2 
LA-UR-90-2860 
CONF-910446-3 
SAND-90-2193C 
SAND-90-2150C 
CONF-910414—3 
SAND-90-2196C 
SAND-90-2001C 
SAND-90-2088C 
SAND-90-2137C 
CONF-910451-2 
CONF-910451-3 
CONF-910451-4 
CONF-910451-6 
CONF-910451-5 
SAND-90-2471C 
SAND-90-2424C 
SAND-90-2383C 
SAND-90-2403C 
SAND-90-2105C 


SAND-90-2249C-Extd.Abst. 


LA-UR-90-3027 
LA-UR-90-2970 
CONF-910435—11 
CONF-910451-9 
SAND-90-2409C 
SAND-90-2472C 
SAND-90-2646C 
CONF-910414—4 
SAND-90-2682C 
DOE/METC-91/0272 
DOE/MC/1 1076-2912 
DOE/MC/22220-2917 
DOE/MC/23293-2921 
DOE/MC/22012-2916 
DOE/MC/25000-2934 
DOE/MC/23167-2920 
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Order No. 


DE91002014 
DE91002015 
DE91002016 
DE91002017 
DE91002021 

DE91002023 
DE91002024 
DE91002025 
DE91002032 
DE91002033 
DE91002040 
DE91002043 
DE91002128 
DE91002209 
DE91002212 
DE91002214 
DE91002215 
DE91002216 
DE91002217 
DE91002218 
DE91002219 
DE91002220 
DE91002221 

DE91002222 
DE91002324 
DE91002794 
DE91002876 
DE91003059 
DE91003060 
DE91003061 

DE91003062 
DE91003063 
DE91003064 
DE91003065 
DE91003066 
DE91003067 
DE91003068 
DE91003069 
DE91003070 
DE91003071 

DE91004090 
DE91004289 
DE91004379 
DE91004419 
DE91004439 
DE91004501 

DE91004537 
DE91004623 
DE91004777 
DE91004816 
DE91004824 
DE91004826 
DE91004841 
DE91004850 
DE91004853 
DE91004866 
DE91004872 
DE91004878 
DE91004903 
DE91004918 
DE91004927 


Report No. 


DOE/METC~91/4104 
DOE/MC/23174-2913 
DOE/MC/23174-2914 
DOE/MC/23006—2918 
DOE/MC/24207-2945 
DOE/MC/25020-2938 
DOE/MC/24257—2927 
DOE/MC/23077—2922 
DOE/MC/1 1076-2944 
DOE/MC/1 1076-2943 
DOE/MC/24207-2946 
DOE/MC/21353-2947 
SERVTP-212-3675 
NIPER-482 
DOE/BC/14458-1 
DOE/BC—91002214 
NIPER-485 
NIPER-484 
NIPER-498 
NIPER-509 
NIPER-513 
DOE/BC/14201-5 
DOE/BC/14600-3 
DOE/BC-91/2/SP 
LA-UR-90-3455 
UCRL-JC—105125 
CONF-910435-15 
ENEA-RT-FUS-89-18 
CEA-R-5520 
INIS-mf-12143 
INIS-mf-12772 
INIS-mf-12745 
CRIE-U-88029 
ENEA-RT-TIB-89-7 
ENEA-RT-TIB-86-16 
INIS-SU-229 
INIS-SU-224(Vol.3) 
INIS-SU-227 
INIS-SU-226/A 
INIS-SU-222/A 
ANL/PPRNT-90-212 
KCP-613-4427 
SAND-90-2025C 
CONF-9008151-2 
CONF-910424—1 
SAND-90-2929C 
CONF-910498-1 
CONF-9004131- 
CONF-9011125-5 
SAND-90-2931C 
LA-UR-90-3733 
LA-UR-90-3750 
LA-UR-90-3859 
LA-UR-90-3923 
LA-UR-90-3951 
LA-UR-90-4068 
ORNL/TM-10613 
UCRL-JC-105170 
ORNUNSP-90/8 
CONF-9009201- 
DOE/EH-0162P 


Order No. 


DE91004931 
DE91004932 
DE91004943 
DE91004950 
DE91004970 
DE91004984 
DE91004994 
DE91004996 
DE91005006 
DE91005016 
DE91005035 
DE91005049 
DE91005051 
DE91005090 
DE91005118 
DE91005135 
DE91005139 
DE91005146 
DE91005178 
DE91005181 
DE91005182 
DE91005186 
DE91005193 
DE91005216 
DE91005218 
DE91605224 
DE91005245 
DE91005275 
DE91005276 
DE91005279 
DE91005309 
DE91005375 
DE91005397 
DE91005401 
DE91005446 
DE91005448 
DE91005457 
DE91005460 
DE91005462 
DE91005480 
DE91005481 
DE91005485 
DE91005492 
DE91005493 
DE91005494 
DE91005495 
DE91005502 
DE91005505 
DE91005507 
DE91005511 
DE91005521 
DE91005524 
DE91005525 
DE91005530 
DE91005533 
DE91005536 
DE91005537 
DE91005538 
DE91005540 
DE91005543 
DE91005556 


Report No. 


ORNL/M-1330 
Y/DZ-687 
UCRL-LR-105145 
UCRL-ID-105260 
DOE/PE-0097P 
SAND-90-7091 
DOE/CE-0299P 
SAND-89-3107 
DOE/ER/60866-2 
CONF-910424-2 
DOE/ER/60608-1 
PNL-SA-18826 
PNL-6650 
PNL-SA-18410 
SAND-90-3018C 
DPST-87-674 
WSRC-RP-89-1301 
DP-MS-89-80 
PNL-SA-17902 
PNL-SA-18864 
PNL-SA-17303 
UCRL-JC—104765 
WSRC-TR-90-93 
DOE/EA-0377 
UCRL-CR-104000 
SAND-90-3142C 
PNL-SA-18458 
SR/OG-90-01 
SR/EMEU-90-3 
SR/CNEAF-90-01 
SAND-90-2334C 
LBL-29800 
UCRL-JC—105244 
LBL-29769 
SAND-90-2101C 
PNL-7361 
TVA/RDG/EQS-90/4 
DOE/PC/89805-T2 
DOE/PC/88802-Té6 
K/QT-385 
CONF-910435-17 
TVA/WR/AB-90/1 1 
TVA/WR/AB-90/9 
TVA/WR/AB-90/7 
TVA/WR/WQ-90/17 
TVA/WR/WQ-90/11 
BNL-45277 
DOE/EIA-0226(90/09) 
DOE/PC/89883—10 
DOE/PC/89775-2 
PNL-SA-18612 
DOE/PC/89909-T3 
DOE/MC/23075-2919 
DOE/MC/25048-2929 
DOE/PC/90956-T10 
DOE/PC/70512-16 
DOE/MC/24267-2928 
DOE/MC/24266-2926 
DOE/MC/23270-2923 
BNL-45270 
PNL-SA-18343 





Order No. 


DE91005559 
DE91005576 
DE91005590 
DE91005595 
DE91005597 
DE91005606 
DE91005610 
DE91005612 
DE91005613 
DE91005621 

DE91005636 
DE91005645 
DE91005650 
DE91005652 
DE91005654 
DE91005655 
DE91005668 
DE91005672 
DE91005682 
DE91005685 
DE91005690 
DE91005692 
DE91005699 
DE91005708 
DE91005710 
DE91005723 
DE91005726 
DE91005729 
DE91005730 
DE91005741 

DE91005743 
DE91005794 
DE91005796 
DE91005831 

DE91005832 
DE91005833 
DE91005836 
DE91005838 
DE91005863 
DE91005864 
DE91005866 
DE91005871 

DE91005900 
DE91005901 

DE91005905 
DE91005911 

DE91005915 
DE91005919 
DE91005921 

DE91005925 
DE91005932 
DE91005941 

DE91005943 
DE91005951 

DE91005955 
DE91005964 
DE91005965 
DE91005966 
DE91005967 
DE91005968 
DE91005969 
DE91005971 

DE91005990 
DE91006003 
DE91006004 
DE91006014 
DE91006015 
DE91006040 
DE91006043 
DE91006045 
DE91006066 
DE91006098 


Report No. 


PNL-SA-18477 
DOE/ER/6081 9-2 
WSRC-MS-90-106 
DOE/PC/89768-T1 
DOE/PC/79812-T1 
ORNL/M-1287/R1 
PNL-SA-18601 
PNL-SA-18163 
PNL-SA-18530 
PNL-7462 
ORNL/Sub-86-95001/1 
ORNL/M-1148 
ORNL/TM—1 1633 
WSRC-RP-89-1383 
WSRC-MS-90-230 
WSRC-MS-90-62 
DOE/MC/26267-2930 
DOE/MC/24268-2936 
WSRC-RP-89-1406 
WSRC-RP--90-326 
WSRC-TR-90-537 
DOE/ID/12712-1 
DOE/ER/13975-2 
WSRC-MS-90-182 
DOE/CE/26559-T7 
DOE/ER/13949-2 
DOE/PC/88933-8 
DOE/PC/79817-6 
DOE/PC/79817-5 
DOE/CE/15440-T1 
DOE/PC/79931-T6 
ORNL/TM—1 1594 
DOE/EIA-0477(89) 
CONF-910375-1 
CONF-910272-1 
CONF-910116-14 
CONF-910116-12 
SAND-91-0003C 
SAND-90-3202C 
SAND-90-2061C 
SAND-90-2350C 
DOE/PC/79817-2-Rev.1 
LA-UR-90-3981 
LA-UR-90-4354 
CONF-910435~-23 
DOE/CE-0296P 
DOE/ER/13438-1 
DOE/PC/90291-T1 
DOE/CE/15459-T1 
DOE/NE/32140-20 
DOE/PC/88818-7 
LA-UR-90-4388 
CONF-910435-21 
SAND-90-2162C 
CONF-91021 1-1 
SAND-90-2254C 
SAND-90-2146C 
SAND-90-7059C 
SAND-90-2248C 
SAND-90-2221C 
SAND-90-2507C 
SAND-90-2261C 
DOE/EV21822-T1 
CONF-910437—1 
CONF-900528-6 
DOE/OR-23701-37.2 
CONF-9006105-13 
CONF-910468-1 
CONF-910468-2 
CONF-9002156-2 
EGG-M-90239 
CONF-9008183—1 


Order No. 


DE91006099 
DE91006106 
DE91006107 
DE91006108 
DE91006126 
DE91006139 
DE91006140 
DE91006149 
DE91006178 
DE91006192 
DE91006195 
DE91006201 

DE91006207 
DE91006212 
DE91006215 
DE91006216 
DE91006218 
DE91006220 
DE91006227 
DE91006229 
DE91006239 
DE91006240 
DE91006242 
DE91006260 
DE91006262 
DES1006265 
DE91006279 
DE91006280 
DE91006286 
DE91006289 
DE91006290 
DE91006292 
DE91006302 
DE91006318 
DE91006337 
DE91006338 
DE91006339 
DE91006340 
DE91006341 

DE91006347 
DE91006356 
DE91006358 
DE91006366 
DE91006367 
DE91006368 
DE91006389 
DE91006393 
DE91006394 
DE91006396 
DE91006406 
DE91006407 
DE91006411 

DE91006417 
DE91006421 

DE91006426 
DE91006427 
DE91006430 
DE91006432 
DE91006451 
DE91006462 
DE91006463 
DE91006465 
DE91006466 
DES91006469 
DE91006470 
DE91006473 
DE91006476 
DE91006480 
DE91006484 
DE91006485 
DE91006488 
DE91006490 


Report No. 


SAND-89-2497 
EGG-WM-9039 
EGG-WM-9052 
EGG-WM-9047 
EGG-M-89466 
EGG-NPR-9334 
DOE/ID-22092 
EGG-M-90457 
EGG-WM-9040 
EGG-WM-9276 
EGG-NPR-9362 
EGG-M-89439 
EGG-M-90456 
EGG-WM-9046 
SAND-90-2310C 
UCRL-ID—105671 
UCRL-ID—105336 
UCRL-ID—105197 
DOE/EH/79003-T2 
DOE/BP-1476 
UCRL-JC—104660 
UCRL-CR-—105335 
UCRL-—102943 
DOE/BP-1481 
DOE/ER/60285-4 
SAND-—90-2488C 
KCP-613-4294 
MLM-3674 
DOE/ECU-87/7 
DOE/ER/13697-—2 
DOE/CE/27500-T1 
EGG-PREP-8883 
Y/DW-538 
PNL-7585 
CONF-910435-36 
CONF-910114—1 
CONF-9010193—4 
CONF-910128-3 
CONF-901269—1 
Y/DZ-16 
SAND-87-2189 
SAND-90-2363 
CONF-9010293—1 
WSRC-RP-89-1010 
CONF-9010249-2 
DOE/ER/60354-5 
CONF-901 155-5 
CONF-910468-3 
CONF-9011171—1 
CONF-901 194-9 
CONF-901101—74 
WSRC-MS—90-291-Rev. 1 
CONF-901 101-79 
CONF-901 105-69 
SAND-90-2347 
SAND-89-2408 
SAND-90-7076 
SAND-—90-2460 
CONF-9009177—1 
ANL-HEP-CP-90-117 
CONF-901 101-73 
CONF-901 106-3 
CONF-901 101-77 
CONF-9011167—2 
CONF-9103107—1 
CONF-910468-4 
DOE/ER/60627-3 
CONF-9011119-2 
CONF-9011167—1 
DOE/EIA-0035(90/09) 
EGG-—10617-1061 
CONF-9010176—-1 


Order No. 


DE91006491 

DE91006504 
DE91006505 
DE91006506 
DE91006508 
DE91006514 
DE91006517 
DE91006519 
DE91006520 
DE91006521 

DE91006522 
DE91006523 
DE91006536 
DE91006537 
DE91006543 
DE91006553 
DE91006565 
DE91006581 

DE91006591 

DE91006602 
DE91006606 
DE91006607 
DE91006608 
DE91006610 
DE91006611 

DE91006613 
DE91006619 
DE91006620 
DE91006621 

DE91006624 
DE91006628 
DE91006629 
DE91006633 
DE91006634 
DE91006638 
DES91006640 
DE91006645 
DE91006646 
DE91006647 
DE91006650 
DE91006654 
DE91006655 
DE91006659 
DE91006665 
DE91006668 
DE91006674 
DE91006685 
DE91006691 

DE91006692 
DE91006700 
DE91006701 

DE91006703 
DE91006706 
DE91006707 
DE91006708 
DE91006709 
DE91006711 

DE91006717 
DE91006721 

DE91006722 
DE91006723 
DE91006724 
DE91006726 
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DOE/ER-0483P 
DOE/EH-0170 
ANL/EAIS/TM-37 


DOE/OR/21548—144 


UCRL-ID—104021 
UCRL-ID—104022 
UCRL-ID-104023 
UCRL-ID—104305 
UCRL-ID—104492 
UCRL-JC—105958 
UCRL-JC—105936 
UCRL-JC—105797 
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DE91007616 


Order No. 


DE91007616 
DE91007617 
DE91007618 
DE91007619 
DE91007620 
DE91007621 

DE91007624 
DE91007625 
DE91007626 
DE91007627 
DE91007628 
DE91007629 
DE91007630 
DE91007631 

DE91007632 
DE91007634 
DE91007638 
DE91007640 
DE91007641 

DE91007642 
DE91007643 
DE91007644 
DE91007645 
DE91007646 
DE91007647 
DE91007648 
DE91007649 
DE91007651 

DE91007652 
DE91007653 
DE91007654 
DE91007655 
DE91007656 
DE91007658 
DE91007659 
DE91007660 
DE91007661 

DE91007662 
DE91007663 
DE91007666 
DE91007667 
DE91007668 
DE91007669 
DE91007671 

DE91007672 
DE91007673 
DE91007674 
DE91007675 
DE91007679 
DE91007680 
DE91007686 
DE91007687 
DE91007690 
DE91007691 

DE91007693 
DE91007695 
DE91007698 
DE91007700 
DE91007701 

DE91007702 
DE91007703 
DE91007704 
DE91007705 
DE91007708 
DE91007709 
DE91007710 
DE91007711 
DE91007725 
DE91007726 
DE91007728 
DE91007729 
DE91007731 


Report No. 


UCRL-JC—105959 
UCRL-JC—105957 
UCRL-JC—104788 
UCRL-JC—104791 
UCRL-JC—104787 
UCRL-MA-—105580 
UCRL-JC—105813 
UCRL-ID—105520 
UCRL-ID—105713 
UCRL-ID—105796 
UCRL-ID—105842 
UCRL-ID—105871 
UCRL-ID—106165 
BNL-52273 
UCRL-JC—105792 
UCRL-JC—105793 
UCRL-JC—105626 
DOE/ER/13667—1 
LBL-28910 
LBL-29556 
LBL-29720 
LBL-28883 
LBL-29565 
LBL-29844 
LBL-30035 
SLAC/AP-—84 
SLAC/AP-83 
LBL-29837 
LBL-—29992 
LBL-30000 
IS-T-1459 
CONF-9010243-15 
CONF-9010243—14 
CONF-9010243—12 
IS-T-1456 
IS-T-1531 
SSCL-265 
DOE/ER/53198—166 
ORNL/TM—11721 
1S-T-1501 
IS-T-1505 


ANL-HEP-CP-90-114 


ORNUTM-—1 1608 
DOE/BC/14204-8 
DOE/ET/10815-154 
CONF-900802-6 
CONF-910280-3 
CONF-9006312—1 
CONF-910451-12 
CONF-910280-4 
DOE/PC/79915-T10 
DOE/PC/79915-T11 
LBL-30001 
LBL-29853 
CONF-901 155-6 
DOE/ER/13501-2 
PNL-7632 
EMO-1026 
DOE/WIPP-89-001 
CONF-910280-2 
CONF-910134-2 
CONF-910435-48 
CONF-901 105-93 
CONF-910278-1 
CONF-901 105-92 
CONF-9104161-3 
SAND-90-3113C 
DOE/EIA-0535(89) 
LBL-21544 
SAND-90-2187C 
SAND-91-0342C 
SAND-91-0348C 


794 ERA Vol. 16, No. 4 


Order No. 


DE91007732 
DE91007733 
DE91007734 
DE91007735 
DE91007736 
DE91007737 
DE91007738 
DE91007739 
DE91007740 
DE91007741 
DE91007742 
DE91007743 
DE91007744 
DE91007745 
DE91007746 
DE91007747 
DE91007748 
DE91007749 
DE91007751 
DE91007753 
DE91007754 
DE91007755 
DE91007756 
DE91007757 
DE91007758 
DE91007760 
DE91007761 
DE91007762 
DE91007767 
DE91007768 
DE91007769 
DE91007770 
DE91007771 
DE91007772 
DE91007773 
DE91007774 
DE91007775 
DE91007776 
DE91007784 
DE91007785 
DE91007786 
DE91007793 
DE91007794 
DE91007795 
DE91007796 
DE91007797 
DE91007798 
DE91007808 
DE91007809 
DE91007810 
DE91007811 
DE91007812 
DE91007813 
DE91007814 
DE91007815 
DE91007817 
DE91007818 
DE91007820 
DE91007822 
DE91007823 
DE91007824 
DE91007825 
DE91007826 
DE91007827 
DE91007828 
DE91007829 
DE91007830 
DE91007831 
DE91007832 
DE91007833 
DE91007834 
DE91007835 


Report No. 


SAND-90-2220C 
SAND-90-2113C 
SAND-91-0312C 
SAND-91-0362C 
PNL-SA-—19021 
LBL—29724 
LBL-—29742 
LBL-—29644 
LBL-—29017 
LBL-29718 
LBL-29589 
LBL-—28303 
LBL-29981 
LBL-—29956 
LBL-30042 
LBL-—28947 
LBL—29650 
LBL-—29759 


ANL-HEP-CP-90-125 


CONF-910414—20 
CONF-901007-59 
CONF-910270-11 
CONF-90071 98-2 
CONF-910270-12 
CONF-910270-13 
CONF-9006314—1 
CONF-910212-1 
ANL-HEP-CP-—91-02 
ORNL-6651 
ORNL-6658 
ORNL/CON-311 
ORNL/CON-312 
ORNL/CSD/TM-272 
ORNL/M-1286 
ORNL-6608/R11 
ORNL-6634 
ORNL-6639 
ORNL/TM-11218 
ORNL/TM—1 1330 
ORNL/TM—1 13514 
ORNL/TM—1 1388 
ANL/ACTV-90/5 
ANL/APS/TM-8 
ORNL/TM—11738 
ORNL/TM—1 1552 
ORNL/FEDC-90/1 
ORNL/TM—1 1620 
ORNL/TM—11670 


ORNL/Sub-85-27410/5 
ORNL/Sub-85-2741 1/5 
ORNL/Sub-85-27412/5-P2 


ORNL/TM—1 1599 
ORNL/TM—1 1663 
ORNL/TM—1 1689 
ORNL/TM—1 1696 
ORNL/TM—1 1384 
K/ITP—394 
ORNL/TM—-11711 
ORNL/TM-—11736 
ORNL/FMP-90/2 
ORNL/TM-10733 
ORNL-€6371 
ORNL/TM—11742 
ORNL/TM-—11752 
ORNL/TM—10960 
DOE/ER/14015-2 
DOE/ER/13191—11 
DOE/ER/60743-2 
DOE/ER/40530-2 
DOE/ER/13326-3 
CONF-91041 11-1 
CONF-910162-2 


Order No. 


DE91007837 
DE91007843 
DE91007844 
DE91007845 
DE91007846 
DE91007847 
DE91007849 
DE91007855 
DE91007856 
DE91007857 
DE91007858 
DE91007859 
DE91007861 

DE91007870 
DE91007871 

DE91007872 
DE91007873 
DE91007874 
DE91007875 
DE91007881 

DE91007882 
DE91007884 
DE91007887 
DE91007888 
DE91007889 
DE91007890 
DE91007891 

DE91007893 
DE91007894 
DE91007896 
DE91007897 
DE91007898 
DE91007899 
DE91007903 
DE91007904 
DE91007905 
DE91007906 
DE91007907 
DE91007910 
DE91007911 

DE91007912 
DE91007913 
DE91007914 
DE91607915 
DE91007917 
DE91007918 
DE91007919 
DE91007920 
DE91007921 

DE91007922 
DE91007925 
DE91007928 
DE91007931 

DE91007933 
DE91007934 
DE91007936 
DE91007937 
DE91007938 
DE91007940 
DE91007941 

DE91007942 
DE91007960 
DE91007961 
DE91007962 
DE91007963 
DE91007970 
DE91007971 
DE91007974 
DE91007976 
DE91007978 
DE91007979 
DE91007983 


Report No. 


CONF-901 188-2 
CONF-901 1180-1 
CONF-91041 66-2 
CONF-910207—2 
CONF-910402-6 
CONF-910413-2 
CONF-910414—21 
PNL-7619 
CONF-91041 86-1 
CONF-910284—1 
ORNL/TM—11705 
CONF-910402-7 
CONF-901 105-95 
UCRL-JC—105255 
ORNL/TM—1 1585 
ORNL/TM—1 1688 
DOE/EIA-0540(89) 
PNL-7390 


DOE/EIA-0538(90/91-20) 


DOE/ER/61015—1 
DOE/ER/60455-T3 
INFN/BE-90/04 


ANL-HEP-TR-90-113 


LA-11890 
LA-12017-MS 
PNL-7511 
SAND-91-0388C 
SAND-91-0394C 
SAND-91-0038C 
SAND-90-1754C 
DOE/ER/13908—2 
DOE/ER/13908-3 
PNL-SA-19017 
SAND-89-7068/2 
PNL-7626 
PNL-6450-39-HEDR 
SAND-90-2082 
UCRL-LR-106412 
SAND-90-2702 
DOE/ER/13421-9 
DOE/ER/52159-2 
DOE/ER/13917-3 
WHC-EP-0390 
WHC-EP-0388 


WSRC-RP-89-588-Rev.2 


DPST-86-773 
WHC-EP-0381 
K/ITP-393 
PNL-7182 
ANL/MCS-TM—147 
DOE/RL-90-45 
WSRC-RP-90-26 
WSRC-MS-90-37 
DOE/ER/13955—11 
DOE/ER/45314-3 
DOE/ER/60836—2 
DOE/ER/13584—6 
DOE/ER/45222-5 
ANL/FPP/TM-—156 
ANL/FPP/TM-253 
ANLV/EAIS/TM-38 
WSRC-MS-90-91 
WSRC-MS-90-16 
WSRC-MS-90-72 
WSRC-MS-—90-88 
DOE/ER/60688—-4 
DOE/ER/45405—2 
WHC-SA-1001 
DOE/ER/60970-1 
DOE/ER/13654—7 
DOE/ER/13725—-4 
K/ITP-361 





Order No. 


DE91007987 
DE91007988 
DE91007989 
DE91007990 
DE91007992 
DE91007993 
DE91007995 
DE91008029 
DE91008030 
DE91008031 

DE91008032 
DE91008034 
DE91008036 
DE91008044 
DE91008045 
DE91008047 
DE91008048 
DE91008049 
DE91008050 
DE91008051 

DE91008052 
DE91008059 
DE91008060 
DE91008063 
DE91008065 
DE91008068 
DE91008074 
DE91008080 
DE91008081 

DE91008083 
DE91008084 
DE91008086 
DE91008087 
DE91008088 
DE91008089 
DE91008090 
DE91008091 

DE91008097 
DE91008098 
DE91008099 
DE91008100 
DE91008101 

DE91008103 
DE91008104 
DE91008106 
DE91008107 
DE91008108 
DE91008111 

DE91008112 
DE91008115 
DE91008116 
DE91008118 
DE91008120 
DE91008121 

DE91008122 
DE91008123 
DE91008125 
DE91008130 
DE91008132 
DE91008133 
DE91008134 
DE91008140 
DE91008141 

DE91008142 
DE91008143 
DE91008144 
DE91008148 
DE91008157 
DE91008160 
DE91008162 
DE91008164 
DE91008165 


Report No. 


NYSERDA-91007987 
LA-12040-MS 
DOE/ID/12794~1-Vol.1 
DOE/ID/12794—-1-Vol.2 
DOE/CE-0303T 
UCRL-LR-106301 
UCRL-ID-106153 
FNAL/C-90/247 
DOE/ER/13503-4 
DOE/ER/60700-3 
DOE/ER/45150-6 
DOE/ER/45166-3 
CETHA-TE-CR-90062 
DOE/ER/13549-5 
DOE/ER/40557--1 
DOE/EIA-0202(91/1Q) 
DOE/EIA-0121(90/3Q) 
DOE/EIA-0145(89) 
DOE/EIA-0130(91/01) 
UCRL-21060-88-1 
ANL/MCS-TM-—144 
UCRL-JC—105926 
UCRL-JC—104435 
UCRL-JC—106216 
UCRL-JC—104933 
UCRL-JC—105569 
PPPL-2720 
IMMR-89/201 
BNL-45749 
DOE/EIA-0202(90) 
DOE/EIA-0380(91/02) 
BNL-45645 
BNL-45206 
DOE/BC/14652-1 
BNL-45650 
BNL-45665 
BNL-45658 
CONF-9009235-5 
BNL-45459 
BNL-45457 
BNL-45672 
BNL-45674 
BNL-45676 
BNL-45637 
CONF-9103130-1 
CONF-910212-2 
BNL-45750 
BNL-45731 
BNL-45717 
DOE/ER/61013-T1 
DOE/ER/53222-105 
WSRC-RP-90-1152 
SAND-90-8253 
SAND-90-8239 
SAND-90-8250 
SAND-90-8016 
ORNL/TM-1 1679 
CONF-910162-3 
WSRC-MS-90-4-Rev.1 
LA-11998 
LA-11995-MS 
DOE/ER/40159-174 
DOE/ER/40159-166 
DOE/ER/40159-172 
DOE/ER/40159-165 
DOE/ER/40159-163 
DOE/ER/13044-8 > . 
DOE/ER/13356-T2 
LA-11785-MS 
DOE/EIA-0226(91/02) 
UCD-84/2 

UCD-84/4 


Order No. 


DE91008166 
DE91008167 
DE91008168 
DE91008172 
DE91008177 
DE91008184 
DE91008185 
DE91008194 
DE91008195 
DE91008196 
DE91008197 
DE91008199 
DE91008203 
DE91008204 
DE91008217 
DE91008219 
DE91008220 
DE91008222 
DE91008225 
DE91008226 
DE91008227 
DE91008235 
DE91008236 
DE91008237 
DE91008238 
DE91008239 
DE91008241 
DE91008243 
DE91008245 
DE91008246 
DE91008247 
DE91008250 
DE91008251 
DE91008259 
DE91008273 
DE91008277 
DE91008278 
DE91008287 
DE91008288 
DE91008290 
DE91008291 
DE91008294 
DE91008295 
DE91008297 
DE91008298 
DE91008303 
DE91008306 
DE91008313 
DE91008317 
DE91008320 
DE91008326 
DE91008332 
DE91008335 
DE91008336 
DE91008337 
DE91008357 
DE91008360 
DES91008370 
DE91008371 
DE91008373 
DE91008410 
DE91008411 
DE91008414 
DE91008419 
DE91008420 
DE91008421 
DE91008436 
DE91008437 
DE91008438 
DE91008441 
DE91008442 
DE91008447 


Report No. 


UCD—84/5 
DOE/ER/13274-T3 
DOE/ER/13274-T4 
SAND-—91-0460C 
DOE/ET/53088-435 
SAND-—90-2754C 
SAND-91 -0259C 
GA-A-20256 
GA-A-20267 
BNL-45696 
DOE/EIA-0538(90/91-22) 
DOE/ET/53088—472 
SSCL-270 
SSCL-338 
LBL—28874 
FNAL/C—91/27 
FNAL/C—91/24-E 
DOE/EIA-0466(89) 
PNL-SA-—18691 
SLAC-TN—90-4 
FNAL-TM—1711 
FNAL-TM—1710 
FNAL-TM-1713 
PPPL-—2732 
UCRL-LR-105358 
PPPL-2730 
SAND-88-1358 
DOE/EH-0171P 
DOE/PC/79905—-T 12 
DOE/PC/79905-T 11 
DOE/PC/88945-T5 
SAND—91-0414C 
SAND-91-0431C 
PNL-SA-—19071 
DOE/ER/60406-T2 
GA-C—19942-Rev.1 
DOE/EIA-0035(91/02) 
DOE/NE/34082-T 1 
DOE/NE/34082-T2 
DOE/NE/34082-T4 
DOE/NE/34082-T5 
DOE/NE/34082-T8 
DOE/NE/34082-T9 
DOE/NE/34082-T 11 
DOE/NE/34082-T12 
DOE/NE/34082-T17 
DOE/NE/34082-T20 
DOE/NE/34082-T27 
CONF-901248—1 
CONF-9007111-15 
DOE/NE/34082-T33 
DOE/NE/34082-T39 
DOE/NE/34082-T42 
DOE/NE/34082-T43 
DOE/NE/34082-T44 
DOE/PC/88934-T8 
DOE/PC/79907-T9 
CONF-910414-24 
CONF-901 105-96 
CONF-900731—4 
BNL-45436 
BNL-45623 
BNL-45482 
FNAL-TM-1709 
FNAL-TM-1714 
FNAL-TM-1712 
BNL-—45469 
BNL-44673 
BNL-45481 
BNL-45381 
BNL-45782 
UCRL-JC—105139 


Order No. 


DE91008494 
DE91008495 
DE91008502 
DE91008504 
DE91616305 
DE91617571 
DE91617572 
DE91617573 
DE91617574 
DE91617575 
DE91617576 
DE91617577 
DE91617583 
DE91617584 
DE91617585 
DE91617609 
DE91617610 
DE91617611 
DE91617612 
DE91617613 
DE91617703 
DE91617704 
DE91617714 
DE91617732 
DE91617733 
DE91617734 
DE91617767 
DE91617768 
DE91617786 
DE91617787 
DE91617788 
DE91617789 
DE91617790 
DE91617791 
DE91617792 
DE91617799 
DE91617800 
DE91617802 
DE91617803 
DE91617804 
DE91617961 
DE91617962 
DE91617963 
DE91617964 
DE91617965 
DE91617982 
DE91618001 
DE91618019 
DE91618020 
DE91618067 
DE91618098 
DE91618099 
DE91618100 
DE91618108 
DE91618109 
DE91618110 
DE91618122 
DE91618123 
DE91618124 
DE91618125 
DE91618126 
DE91618174 
DE91618175 
DE91618176 
DE91618203 
DE91618227 
DE91618254 
DE91618303 
DE91618304 
DE91618305 
DE91618341 
DE91618423 


Report No. 


SLAC-PUB-5426 
SLAC-PUB-5422 
UCRL-JC—104161 
UCRL-JC-105205 
UWThPh-1990-30 
CERN-90-09 
IC-90/163 
IC-90/228 
IC-90/244 
IC-90/247 
IC-90/291 
IC-90/303 
IC-90/262 
LAMP-90/7 
UM-P-90/89 
IC-90/211 
IC-90/234 
IC-90/245 
IC-90/255 
UM-P-90/74 
UM-P-90/71 
UM-P-90/82 
INDC(NDS)-243/M7 
IC-90/290 
LAMP-90/4 
LAMP-90/6 
INIS-mf-12770 
LAMP-90/5 
BARC-1495 
IC-90/216 
1C-90/227 
1C-90/231 
IC-90/253 
IC-90/282 
LAMP-90/2 
IC-90/261 
IC-90/281 
KU-HCOE-FL2-R-89-18 
UM-P-90/59 
UM-P-90/61 
LRP-371/89 
LRP-412/90 
LRP-414/90 
LRP-416/90 
LRP-419/90 
AEA-FUS-65 
AEA-FUS-66 
LRP-417/90 
UM-P-90/70 
IC-90/345 
IC-90/147 
IC-90/266 
IC-90/284 
IC-90/256 
INIS-mf-12767 
UM-P-90/65 
CBPF-NF-016/89 
IC-90/191 
iC-90/199 
IC-90/276 
RAL-90-062 
RAL-90-061 
RAL-90-068 
UM-P-90/72 
UM-P-90/66 
CNIC-00312 
INIS-mf—12771 
IC-90/248 
IC-90/296 
UM-P-90/77 
IC-90/344 
ANU-P-1066 
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DE91618424 


Order No. 


DE91618424 
DE91618425 
DE91618465 
DE91618466 
DE91618515 
DE91618516 
DE91618572 
DE91618578 
DE91618646 
DE91618656 
DE91618657 
DE91618658 
DE91618664 
DE91618676 
DE91618684 
DE91618691 

DE91618695 
DE91618696 
DE91618697 
DE91618730 
DE91618745 
DE91618746 
DE91618749 
DE91618750 
DE91618751 

DE91618752 
DE91618773 
DE91618774 
DE91618999 
DE91619010 
DE91619018 
DE91619019 
DE91619036 
DE91619081 

DE91619154 

DE91619162 
DE91619176 
DE91619204 
DE91619237 
DE91619238 
DE91619243 
DE91619244 
DE91619282 
DE91619283 
DE91619284 
DE91619314 
DE91619328 
DE91619347 
DE91619348 
DE91619349 
DE91619358 
DE91619363 
DE91619393 
DE91619394 
DE91619395 
DE91619397 
DE91619432 
DE91619433 
DE91619434 
DE91619446 
DE91619448 
DE91619455 
DE91619456 
DE91619458 
DE91619459 
DE91619460 
DE91619461 
DE91619465 
DE91619475 
DE91619476 
DE91619478 
DE91619479 


796 


Report No. 


ANU-P-1072 
ANU-P-1075 
PNRI-B(RC)-—89004 
PNRI-B(RC)—-89006 
IC—90/279 
IC—90/285 
BARC—1497 
ANSTO/E-686 
IGC—111 
CNEA-—490 
IC—90/201 

IGC—117 

IGC—107 
UM-P-90/64 
IC—90/233 
INIS-mf—12779 
ARL/TR-080 
INIS-GB—270 
INIS-mf—12760 
LHRL-LIB/Trans—13 
BARC—1502 
PNRI-B(EA)—89016 
AERE-R-13814 
IAEA-R—4803-F 
IC—90/237 
INIS-GB-275 
IC—90/238 
ARL/TR-090 
NSB-2/1989 
ANSTO/E-689 
BARC—1498 
IEN-SEPRAD—04/87 
IGC—115 
CNEA-NT-2/88 
ANSTO/E-683 
IAEA-TECDOC-578 
BARC-—1494 
BARC—1505 
INIS-GB-279 
LAMP-90/1 
IGC—106 

IGC—112 
KFKI-1990-12/G 
OEFZS—4556 
UJV—9056-T 
BARC—1501 
INIS-mf—12777 
ANSTO/E-684 
ARL/TR-088 
CIEMAT-—638 
INIS-mf—12759 
PNRI-B(RC)-89003 
ARL/TR-089 
IGC—110 
INIS-BR-2375 
UM-P-—90/56 
BARC—1510 
IGC—113 
RAL-90-063 
RAL-90-065 
IAEA-R-5333-F 
AERE-R-13732(Rev.1) 
ANSTO/E-692 
IC—90/246 
INIS-mf—12773 
INIS-mf—12775 
INIS-mf-12778 
INIS-GB—280 
INIS-XN-285 
INIS-XN-—296 
INIS-XN-291 
INIS-XN-—298 
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Order No. 


DE91619484 
DE91619485 
DE91619486 
DE91619487 
DE91619488 
DE91619489 
DE91619490 
DE91619491 

DE91619520 
DE91619521 

DE91619525 
DE91619526 
DE91619527 
DE91619529 
DE91619530 
DE91619531 

DE91619532 
DE91619534 
DE91619547 
DE91619548 
DE91619562 
DE91619563 
DE91619566 
DE91619567 
DE91619573 
DE91619574 
DE91619576 
DE91619585 
DE91619604 
DE91619605 
DE91619618 
DE91619619 
DE91619620 
DE91619621 

DE31619622 
DE91619623 
DE91619624 
DE91619625 
DE91619626 
DE91619627 
DE91619672 
DE91619750 
DE91619751 

DE91619752 
DE91619859 
DE91619948 
DE91619949 
DE91619957 
DE91619967 
DE91619968 
DE91619972 
DE91619975 
DE91619976 
DE91619982 
DE91619983 
DE91619984 
DE91619988 
DE91619989 
DE91619991 

DE91620100 
DE91620120 
DE91620130 
DE91620131 
DE91620132 
DE91620133 
DE91620134 
DE91620158 
DE91620166 
DE91620174 
DE91620184 
DE91620278 
DE91620299 


Report No. 


INIS-XN-288 
INIS-XN-290 
INIS-XN-292 
INIS-XN-293 
INIS-XN-294 
INIS-XN-300 
INIS-XN-301 
INIS-XN-302 
IAEA-INFCIRC-386 
INIS-XN-289 
INIS-XN-295 
INIS-XN-297 
INIS-XN-299 
IAEA-INFCIRC-25(Add.6) 
IAEA-INFCIRC-388 
INIS-XN-303 
INIS-XN-304 
|AEA-INFCIRC-387 
ANU-P-1062 
BARC—1499 
IGC—109 
INIS-mf-12764 
INIS-mf—12774 
INIS-mf-12776 
IAEA-AL-033 
INIS-mf—12757 
INP-1482/PH 
INP—1477/PH 
IAE-4633-1 
NIlYaF-MGU-89-40-117 
INP—-1476/PH 
ITEP-70-89 
NBI-HE-90-50 
NBI-HE-90-55 
NBI-HE-90-57 
NBI-HE-90-59 
NBI-HE-90-60 
NIIYaF-MGU-89-34-111 
NIlYaF-MGU-89-60-137 
NIlYaF-MGU-90-4-150 
LIYF—1402 
ITEF-52-88 
LIYF-1379 
LIVF-1518 
|AE—4810-11 
SINS-2074/P-5/PP/A 
IPPCZ-295 
JET-R-90-03 
AEA-FUS-70 
\AE-4674-6 
AEA-FUS-73 
IPPCZ-296 
IPPCZ-298 
INP—1458/PL 
INT-237/PS 
INT-238/PS 
AEA-FUS-63 
AEA-FUS-64 
INT-239/PS 
|AE-4470-1 
INP—1460/PH 
INP-1457/PH 
INP-1478/PH 
INP-1479/PH 
ITEP-153-89 
NilYaF-MGU-89-51-128 
CIEMAT--640 
INIS-mf-12769 
ITEF-95-89 
IAE-4723-2 
LIYF—-1434 
INP—1453/PH 


Order No. 


DE91620300 
DE91620301 

DE91620302 
DE91620398 
DE91620399 
DE91620400 
DE91620401 

DE91620402 
DE91620415 
DE91620434 
DE91620460 
DE91620467 
DE91620468 
DE91620498 
DE91620588 
DE91620589 
DE91620658 
DE91620659 
DE91620666 
DE91620688 
DE91620771 

DE91620808 
DE91620897 
DE91620924 
DE91620952 
DE91621078 
DE91621193 
DE91621261 

DE91621311 

DE91621320 
DE91621346 
DE91621365 
DE91621370 
DE91621460 
DE91621461 

DE91621502 
DE91621526 
DE91621615 
DE91621616 
DE91621653 
DE91621654 
DE91621655 
DE91621678 
DE91621679 
DE91621689 
DE91621701 

DE91621710 
DE91621711 

DE91621712 
DE91621713 
DE91621714 
DE91621715 
DE91621717 
DE91621721 

DE91621722 
DE91621724 
DE91621731 

DE91621732 
DE91621733 
DE91621734 
DE91621745 
DE91621746 
DE91621747 
DE91621756 
DE91621757 
DE91621758 
DE91621759 
DE91621760 
DE91621763 
DE91621787 
DE91621840 
DE91621841 


Report No. 


INP—1465/PH 
INP—1470/PH 
INP—1474/PH 
INP—1464/PL 
INP—1475/PH 
ITEP—170-88 
LIYF—1407 
NIlYaF-MGU-90-1-147 
|IAE—4703-2 
NIIAR—15-778 
NIlYaF-MGU-89-49-126 
INP—1452/PL 
ITEF—130-88 
INP—1471/PL 
LIYF—1417 
LIYF—-1513 
LIYF—1404 
LIYF—-1411 
INIS-mf—12768 
CIEMAT-—654 
RI-206 
NIIAR-—16-779 
INIS-BR-2382 
INIS-BR-2380 
INIS-mf—12766 
INT—196/I 
CIEMAT-—649 
LHRL-LIB/Trans—7 
CNEA-496 
NBI-CS—90-58 
CERN-90-08 
GAEC-PHY—1 
INIS-mf—12765 
IAE--4969-4 
IAEA-TECDOC—567 
INIS-mf—12780 
INIS-mf—12783 
lYaF—88-29 
lYaF—88-43 
lYaF—88-26 
lYaF—88-67 
LIYF—1396 
INT—225/E 
NilYaF-MGU-88-51-72 
AEA-FUS-61 
NIIAR-—29-760 
lYaF—88-8 
NIIAR-—24-755 
AEA-FS—0013(H) 
AEA-TRS—6000 
AEA-TRS-—6001 
AEA-TRS—6006 
UM-P-90/60 
IC—89/203 
IC—89/204 
IC—89/292 
CERN-TH-5914/90 
HEPHY-PUB-540/90 
LITH-MAT-R-90-35 
UWThPh-1990-35 
IC—89/264 
IC—89/308 
LITH-MAT-R-90-37 
IC—89/224 
IC-—89/414 
NIKHEF-H-90-17 
NORDITA-—90/59-P(prepr.) 
UWThPh-1990-28 
UWThPh-1990-56 
IC—89/28 
IC—89/375 
IC—89/403 





Order No. 


DE91621865 
DE91621997 
DE91622076 
DE91622077 
DE91622091 
DE91622092 
DE91622104 
DE91622122 
DE91622144 
DE91622145 
DE91622146 
DE91622147 
DE91622154 
DE91622160 
DE91622164 
DE91622179 
DE91622181 
DE91622182 
DE91622189 
DE91622190 
DE91622192 
DE91622219 
DE91622242 
DE91622269 
DE91622449 
DE91622450 
DE91622472 
DE91622492 
DE91622493 
DE91622513 
DE91622546 
DE91622561 
DE91622577 
DE91622578 
DE91622587 
DE91622588 
DE91622589 
DE91622590 
DE91622591 
DE91622615 
DE91622616 
DE91622620 
DE91622621 
DE91622671 
DE91622689 
DE91622704 
DE91622709 
DE91622710 
DE91622718 
DE91622722 
DE91622739 
DE91622740 
DE91622741 
DE91622742 
DE91622746 
DE91622749 
DE91622759 
DE91622760 
DE91622784 
DE91622797 
DE91622813 
DE91622814 
DE91622815 
DE91622833 
DE91622834 
DE91622836 
DE91622840 
DE91622841 
DE91622842 
DE91622843 
DE91622880 
DE91622883 


Report No. 


RAL-90-077 
CTH-IEFT-PP—1990-18 
CTH-IEFT-PP—1989-22 
CTH-IEFT-PP—1990-17 
IC—89/166 

LRP-393/90 
OEFZS—4564 
NORDITA-90/61 -A(prepr.) 
NIKHEF-H-90-12 
NORDITA-90/62-AP(prepr.) 
UWThPh-1990-49 
UWThPh-1990-59 
RAL-—90-084 
USIP-90-05 
USIP-90-04 
NORDITA-—90/55-NP(prepr.) 
INDC(CCP)-320/L 
INDC(CPR)-018/GIF 
BARC-1521 
INDC(NDS)—222/GP(no. 13) 
INIS-mf—12793 
BARC-—1508 
AEEW-R-2555 
BARC-1507 
BARC-—1512 
BARC-1514 
INIS-BR-2386 
KU-HCOE-FL2-R-90-14 
NORDITA-90/58-S(prepr.) 
IAEA-TECDOC-579 
PSI-82 

INIS-BR-2385 
INIS-BR-2383 
INIS-BR-2384 
INIS-mf—12785 
INIS-mf-12786 
INIS-mf-12787 
INIS-mf—12788 
INIS-mf—12789 
AEEW-M-2622 
AEEW-R-2502 
NVS-P-12 
OEFZS—4565 
RIVM-248703001 
BARC—1506 
AEA-TRS-—6002 
AEEW-R-2558 
IAEA-TECDOC-580 
AEEW-R-2475 
INIS-mf—12795 

PS-76 

PSI-77 

AEEW-M-2617 
AEEW-R-2580(pt.1) 
IAEA-TECDOC-577 
IAEA-TECDOC-574 
AEEW-R-2457 
AEEW-R-2547 
INIS-mf—12782 
IWGGCR-23 
CTH-RF-73 
INIS-mf-12792 
NIKHEF-H-90-11 
AEEW-R-2563 
DOE-RW-90.037 
AEEW-R-2548 
SKB-TR-90-03 
STRIPA-TR-90-01 
STRIPA-TR—90-06 
STRIPA-TR—90-07 
INIS-BR-2389 

PS-70 


Order No. 


DE91622884 
DE91622889 
DE91622898 


DE91622899 
DE91622900 
DE91622901 
DE91622914 
DE91622915 
DE91622923 
DE91622927 
DE91622928 
DE91622930 
DE91622931 
DE91703725 
DE91703741 
DE91726885 
DE91741648 
DE91741650 
DE91741651 
DE91741652 
DE91741654 
DE91741655 
DE91741656 
DE91741657 
DE91741658 
DE91741659 
DE91741660 
DE91741661 
DE91741662 
DE91741663 
DE91741664 
DE91741665 
DE91741667 
DE91741672 
DE91741673 
DE91741675 
DE91742130 
DE91742131 
DE91742132 
DE91742133 
DE91742134 
DE91742135 
DE91742136 
DE91742137 
DE91742145 
DE91742146 
DE91742147 
DE91742148 
DE91742149 
DE91742150 
DE91742151 
DE91742162 
DE91742214 
DE91742215 
DE91742559 
DE91744184 
DE91744332 
DE91744339 
DE91744341 
DE91744342 
DE91744343 
DE91744348 
DE91744349 
DE91744353 
DE91744354 
DE91744355 
DE91744369 
DE91744370 
DE91744404 
DE91744407 
DE91744408 


Report No. 


RISO-M-2877 
SKB-PLAN-90 
IAEA-INFCIRC— 
209(Rev.1/Add.1) 
INIS-mf-12790 
IAEA-INFCIRC—132(Add.4) 
IAEA-INFCIRC-388(Add.1) 
INDC(SEC)—-100/UN 
INDC(SEC)-099/UN 
|AEA-STR-251 (Rev.0) 
BARC-1513 
BARC-1515 
INDC(NDS)-239/LNA 
RISO-R-578 
ETDE/ES-mt-1703725 
ETDE/ES-mt-1703741 
IFP-36-351 
CIEMAT-662 
ETDE/ES-mt-1741650 
ETDE/ES-mf-1741651 
ETDE/ES-mf-1741652 
ETDE/ES-mf-1741654 
ETDE/ES-mt-1741655 
CIEMAT-632 
CIEMAT-634 
CIEMAT-€638 
CIEMAT-€639 
CIEMAT-640 
CIEMAT-649 
CIEMAT-€51 
CIEMAT-€58 
CIEMAT-659 
CIEMAT-656 
CIEMAT-654 
CIEMAT-650 
CIEMAT-€652 
ETDE/ES-mt-1741675 
CRIE-T-89068 
CRIE-T-89058 
CRIE-T-89055 
CRIE-T-89048 
CRIE-T-89046 
CRIE-T-89042 
CRIE-U-89047 
CRIE-U-89037 
CRIE-T-89040 
CRIE-T-89065 
CRIE-T-89075 
CRIE-T-89047 
CRIE-T-89062 
CRIE-T-89051 
CRIE-T-89049 
CRIE-T-14 
NEDO-P-8910 
NEDO-P-8915 
ETSU-L-29 
CEA-CONF—10034 
CES-88-20 
ENEA-RT-TIB-89-58 
ENEA-RT-TIB-89-51 
ETDE-IT-90-91 
ETDE-IT-90-95 
ETDE-IT-90-101 
ETDE-IT-91-04 
ENEA-RT-FUS-89-21 
ENEA-RT-PAS-89-35 
ENEA-RT-FUS-89-22 
ETDE-IT-90-89 
ETDE-IT-90-90 
ENEA-RT-FUS-90-07 
ETDE-IT-90-87 
ETDE-IT-90-92 


Order No. 


DE91744410 
DE91744413 
DE91744415 
DE91744417 
DE91744418 
DE91744419 
DE91744420 
DE91744421 
DE91744422 
DE91744639 
DE91745029 
DE91745031 
DE91745055 
DE91745056 
DE91745530 
DE91745531 
DE91745532 
DE91745533 
DE91745534 
DE91746207 
DE91746208 
DE91746209 
DE91746210 
DE91746211 
DE91746213 
DE91746216 
DE91746217 
DE91746218 
DE91746232 
DE91746233 
DE91746234 
DE91746235 
DE91746254 
DE91746255 
DE91746258 
DE91746261 
DE91746262 
DE91746263 
DE91746265 
DE91746266 
DE91746267 
DE91746268 
DE91746269 
DE91746270 
DE91746271 
DE91746272 
DE91746273 
DE91746274 
DE91746275 
DE91746276 
DE91746277 
DE91746283 
DE91746284 
DE91746285 
DE91746295 
DE91746296 
DE91746304 
DE91746305 
DE91746306 
DE91746307 
DE91746308 
DE91746309 
DE91746310 
DE91746311 
DE91746312 
DE91746313 
DE91746314 
DE91746315 
DE91746316 
DE91746317 
DE91746318 
DE91746319 


DE91746319 


Report No. 


ETDE-IT-91-02 
ETDE-IT—90-99 
ETDE-IT-91-03 
ENEA-RT-PAS-89-34 
ENEA-RT-NUCL-90-06 
ETDE-IT—90-102 
ETDE-IT—90-103 
ETDE-IT-—90-104 
ETDE-IT—90-105 
DLR-Mitt—90-13 
INS-T—498 
INS-846 
JAERI-M-90-103 
KURRI-TR-338 
Risley-Trans—6014 
ETSU-TID-4075 
ETSU-G-151-P1 
ETSU-TID—4083 
ETSU-B—1178 
RISO-M-2896 
RISO-M-2718-Pt.2 
RISO-M-2825 
RISO-M-2823 
RISO-M-2841 
NEI-DK-466 
NEI-DK-467 
NEI-DK-468 
NEI-DK-469 
NEI-DK-470 
NEI-DK-471 
NEI-DK-472 
NEI-DK-473 
NEI-DK-474 
NEI-DK-475 
NEI-DK-476 
NEI-DK-477 
NEI-DK-478 
NEI-DK-479 
VTT-TIED—1020 
VTT-SYMP-56 
VTT-TUTK-677 
TTKK-VYT-—A39 
KCL-KUITU—11 
OY/PSTL-RR-98 
IVO-B-01/90 
IVO-B-02/90 
KTWE-D-—183 
KTMWE-B-71 
KTMWE-B-72 
KTWE-B-73 
NEI-Fl-126 
VTT-TUTK-706 
VTT-TUTK-690 
VTT-SYMP-65 
BFR-D—14-1990 
RVF-90-4 
BFR-R-37-90 
BFR-R-40-90 
BFR-R-41-90 
BFR-R-47-90 
BFR-R-50-90 
BFR-R-53-90 
BFR-R-54-90 
SV-V-90-10 
SV-V-90-9 
SV-F-90-1 
SV-F-90-3 
SV-V-90-2 
STEV-TORV-—90-8 
STEV-TORV-—90-9 
STEV-TORV-—90-10 
STEV-TORV—90-11 
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DE91746320 


Order No. 


DE91746320 
DE91746321 
DE91746322 
DE91746323 
DE91746324 
DE91746325 
DE91746326 
DE91746328 
DE91746329 


DE91746330 
DE91746331 
DE91746333 
DE91746426 
DE91747416 
DE91749026 
DE91749035 
DE91749036 
DE91749037 
DE91749038 
DE91749039 
DE91749040 
DE91749041 
DE91749043 
DE91749045 
DE91749046 
DE91749047 
DE91749064 
DE91749065 
DE91749068 
DE91749069 
DE91749070 
DE91749071 
DE91749072 
DE91749073 
DE91749074 
DE91749075 


Report No. 


STEV-LS-—90-1 
SNV-3709 
SNV-3716 
SNV-3713 
SNV-3685 
SNV-3680 
SNV-3589 
STU-I-793-90 


LUTMDN-TMVK-3137-1- 


213-90 
IVL-B—979 
TULEA-89-09L 
SV-UG-90-15 
CEA-CONF—1 0386 
ETSU-B-1223 
FRNC-TH-3692 
FRCEA-TH-316 
CEA-R-5528 
SCPRI-RM-—2-1990 
SCPRI-RM-5-1990 
SCPRI-RM-6-1990 
SCPRI-RM-7-1990 
CEPN-167 
CEA-R-5534 
CEA-R—5521 
FRCEA-TH-320 
FRCEA-TH-313 
CEA-CONF—10387 
CEA-CONF—10357 
CEA-CONF—10346 
CEA-CONF-9910 
CEA-CONF—10388 
CEA-CONF—10255 
CEA-CONF—10347 
CEA-CONF—10344 
CEA-CONF—10356 
CEA-CONF—10343 
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Order No. 


DE91749076 
DE91749078 
DE91749079 
DE91749114 
DE91749116 
DE91749117 
DE91749199 
DE91749200 
DE91749201 
DE91749766 
DE91749779 
DE91750101 
DE91750102 
DE91750103 
DE91750104 
DE91750115 
DE91750140 
DE91750215 
T1I91005203 
T191006164 
T191006758 
TI91006985 
T191006987 
TI91006988 
TI91006989 
TI91006991 
TI91006992 
TI91006993 
TI91006994 
TI91006995 
TI91006996 
T191006997 
TI91006999 
T1I91007000 
T1I91007001 
T191007022 
T1I91007055 


Report No. 


FRNC-TH-3689 
FRCEA-TH-325 
FRNC-TH-3690 
CRN-PN-9007 

FRCEA-TH-319 
FRCEA-TH-311 
FRCEA-TH-321 


CEA-INSTN-PAS—90-9-1 


FRCEA-TH-317 


ETDE/JP-mf—1749766 
ETDE/JP-mf—1749779 


NAL-TR—1056 
NAL-TR—1062T 
NAL-TM-615 
NAL-TM-618 
NAL-TM-616 
IEE-SR-215 
NEDO-P-8954 


NUREG/CR-5280-Vol.2 
NUREG/CR-5229-Vol.3 


DOE/RW-0294P 
EUR-12467 
EUR-12494 
EUR-12495 
EUR-12515 
EUR-12591 
EUR-12592 
EUR-12597 
EUR-12620 
EUR-—12632 
EUR-12633 
EUR-12643 
EUR-12677 
EUR-12678 
EUR-12679 


OCS/EIS/EA/MMS-—90-0095 


DOE/RW-0269P-3 


Order No. 


T191007056 
7191007152 
T191007166 
T191007187 
7191007247 
7191007311 
TI91007316 
T1I91007429 
T1I91007430 
7191007431 
TI91007432 
T1I91007550 
TI91007581 
TI91007633 
TI91007650 
TI91007696 
TI91007699 
TI91007750 
TI91007991 
T1I91008082 
7191008127 
TI91008209 
T191008215 
T191749187 
7191749188 
T1I91749189 
T191749190 
7191749191 
T1I91749192 
T1I91749193 
7191749194 
TI91749195 
TI91749196 
T191749197 
T1I91749198 


Report No. 


DOE/RW-0295P 

NUREG/CR-5581 
NUREG/CR-5518 
DOE/RW-0298P 
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